
ʀʵʥ ʉʵʤʧʣ  
ɺ ʧʦʠʩʢʘʭ ʯʘʩʪʠʮʳ ɹʦʛʘ, ʠʣʠ ʆʭʦʪʘ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ 

 

 
 

ʇʨʝʜʠʩʣʦʚʠʝ 
 

Cʦ ʩʢʣʦʥʘ ʛʦʨʳ, ʥʘ ʢʦʪʦʨʦʡ ʩʪʦʠʪ ʬʨʘʥʮʫʟʩʢʘʷ ʜʝʨʝʚʫʰʢʘ ʂʨʦʟʝ, ʦʢʨʝʩʪʥʦʩʪʠ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʤʥʦʛʠʝ ʤʠʣʠ ʚʦʢʨʫʛ. ɺʥʠʟʫ ʧʦ ʧʦʣʷʤ ʨʘʩʩʳʧʘʥʳ ʜʝʨʝʚʥʠ ʠ ʬʝʨʤʳ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʝʪʣʷʶʪ ʨʝʜʢʠʝ ʫʟʢʠʝ ʜʦʨʦʛʠ. ʂʘʟʘʣʦʩʴ ʙʳ, ʚ ʧʝʡʟʘʞʝ ʥʝʪ ʥʠʯʝʛʦ 

ʥʝʦʙʳʯʥʦʛʦ, ʝʩʣʠ ʙʳ ʥʝ ʥʝʩʢʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʴʮʦ. ɺʦʪ 

ʦʥʠ-ʪʦ, ʵʪʠ ʟʜʘʥʠʷ, ʢʘʢ ʨʘʟ ʦʯʝʥʴ ʥʝʦʙʳʯʥʳ. ʇʦʜ ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʥʠʭ ʧʨʦʨʳʪʳ ʛʣʫʙʦʢʠʝ 

ʰʘʭʪʳ, ʠ ʠʤʝʥʥʦ ʪʘʤ ʨʘʩʧʦʣʦʞʝʥʘ ʩʘʤʘʷ ʢʨʫʧʥʘʷ ʠ ʩʣʦʞʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʟ ʢʦʛʜʘ-ʣʠʙʦ 

ʩʦʟʜʘʥʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ. ɽʩʣʠ ʙʳ ʩʢʘʟʦʯʥʳʡ ʚʝʣʠʢʘʥ ʚʳʨʚʘʣ ʵʪʦ ʢʦʣʴʮʦ ʠʟ ʟʝʤʣʠ ʠ 



ʧʦʩʪʘʚʠʣ ʚʝʨʪʠʢʘʣʴʥʦ, ʦʥʦ ʙʳ ʧʦʜʥʷʣʦʩʴ ʥʘʜ ʟʝʤʣʝʡ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʷʪʴ ʤʠʣʴ. ʀ ʧʦʪʨʝʙʣʷʝʪ 

ʛʠʛʘʥʪʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʩʪʦʣʴʢʦ ʞʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʢʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʡ ʢʨʫʧʥʳʡ 

ʝʚʨʦʧʝʡʩʢʠʡ ʛʦʨʦʜ. 

ɸ ʥʘʟʳʚʘʝʪʩʷ ʵʪʦ ʩʦʦʨʫʞʝʥʠʝ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ (Atom Smasher, 

ʩʪʘʣʢʠʚʘʪʝʣʴ ʘʪʦʤʦʚ) (ɹɸʂ). ɹɸʂ ʩʪʦʠʪ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ, ʠ ʫʧʨʘʚʣʷʶʪ ʠʤ ʩʦʪʨʫʜʥʠʢʠ 

ʎɽʈʅʘ, ɽʚʨʦʧʝʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʷʜʝʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʦʢʨʘʠʥʝ 

ɾʝʥʝʚʳ. ɹʦʣʝʝ ʜʚʘʜʮʘʪʠ ʩʪʨʘʥ ʚ ʩʢʣʘʜʯʠʥʫ ʟʘʧʣʘʪʠʣʠ ʟʘ ʵʪʦʛʦ ʃʝʚʠʘʬʘʥʘ, ʘ ʯʪʦʙʳ ʝʛʦ 

ʧʦʩʪʨʦʠʪʴ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ. ɼʝʩʷʪʴ ʪʳʩʷʯ ʫʯʝʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, 

ʨʘʩʢʠʜʘʥʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʫʯʘʩʪʚʫʶʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʩʪʘʚʷʱʠʭʩʷ ʥʘ ɹɸʂʝ, ʠ 

ʘʥʘʣʠʟʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʥʘ ʵʪʦʡ ʛʠʛʘʥʪʩʢʦʡ ʫʩʪʘʥʦʚʢʝ. 

ɺʥʫʪʨʠ ʢʦʣʣʘʡʜʝʨʘ ʬʨʘʛʤʝʥʪʳ ʘʪʦʤʦʚ ʨʘʟʛʦʥʷʶʪʩʷ ʧʦʯʪʠ ʜʦ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʠ ʩʨʝʞʝʩʩʠʨʦʚʘʥʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʘʢʪʳ ʚʦʩʩʦʟʜʘʶʪ 

ʫʩʣʦʚʠʷ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʧʝʨʚʳʝ ʤʛʥʦʚʝʥʠʷ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʜʘʚʰʝʛʦ ʥʘʯʘʣʦ 

ɺʩʝʣʝʥʥʦʡ. ɺ ʷʨʢʠʭ ʚʩʧʳʰʢʘʭ ʧʝʨʚʦʙʳʪʥʦʡ ʵʥʝʨʛʠʠ ʫʯʝʥʳʝ ʠʱʫʪ ʨʘʟʛʘʜʢʠ ʩʘʤʳʭ ʛʣʫʙʦʢʠʭ 

ʪʘʡʥ ʤʠʨʦʟʜʘʥʠʷ. 

ʆʜʥʘ ʠʟ ʵʪʠʭ ʪʘʡʥ, ʚʦʟʤʦʞʥʦ ʥʘʠʙʦʣʝʝ ʠʥʪʨʠʛʫʶʱʘʷ, ʤʫʯʠʪ ʫʯʝʥʳʭ ʫʞʝ ʧʦʯʪʠ ʧʦʣʚʝʢʘ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʢʘ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʚʝʱʝʩʪʚʦ ʠʤʝʝʪ ʤʘʩʩʫ. ʊʝʦʨʝʪʠʢʠ 

ʢʘʞʜʳʡ ʨʘʟ ʧʦʜʭʦʜʷʪ ʢ ʨʝʰʝʥʠʶ, ʢʘʟʘʣʦʩʴ ʙʳ, ʦʯʝʥʴ ʙʣʠʟʢʦ, ʥʦ ʚʩʝʛʜʘ ʯʪʦ-ʪʦ ʫʩʢʦʣʴʟʘʝʪ. 

ʈʘʟʙʝʡʪʝ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʧʨʝʜʤʝʪ ʥʘ ʢʫʩʦʯʢʠ, ʧʦʪʦʤ ʨʘʟʦʪʨʠʪʝ ʠʭ ʚ ʧʳʣʴ, ʧʦʪʦʤ ʚ ʘʪʦʤʳ, 

ʧʦʪʦʤ ʚʦ ʬʨʘʛʤʝʥʪʳ ʘʪʦʤʦʚ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳ ʜʦʡʜʝʪʝ ʜʦ ʤʝʣʴʯʘʡʰʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʙʣʦʢʦʚ ʤʘʪʝʨʠʠ. ʋ ʚʩʝʭ ʫ ʥʠʭ ʝʩʪʴ ʤʘʩʩʘ, ʥʦ ʚʦʪ ʧʦʯʝʤʫ, ʥʝ ʟʥʘʝʪ ʥʠʢʪʦ. 

ɺ 1964 ʛʦʜʫ ʥʝʢʠʡ ʬʠʟʠʢ, ʠʤʝʷ ʧʝʨʝʜ ʩʦʙʦʡ ʪʦʣʴʢʦ ʨʫʯʢʫ ʠ ʙʫʤʘʛʫ, ʥʘʪʢʥʫʣʩʷ ʥʘ 

ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʩʝʛʦʜʥʷ ʩʯʠʪʘʶʪ ʦʪʚʝʪʦʤ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʉʣʫʯʠʣʦʩʴ 

ʵʪʦ ʚ ʕʜʠʥʙʫʨʛʝ, ʘ ʟʚʘʣʠ ʪʦʛʦ ʬʠʟʠʢʘ ʇʠʪʝʨ ʍʠʛʛʩ. ʍʠʛʛʩ ʧʨʝʜʧʦʣʦʞʠʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʥʝʚʠʜʠʤʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʧʨʦʥʠʢʘʝʪ ʚ ʢʘʞʜʳʡ ʫʛʦʣʦʢ ʢʦʩʤʦʩʘ. ɺ ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʧʦʣʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ñʩʧʷʱʝʤò ʩʦʩʪʦʷʥʠʠ, ʥʦ, ʢʘʢ ʪʦʣʴʢʦ ʥʦʚʦʨʦʞʜʝʥʥʘʷ ɺʩʝʣʝʥʥʘʷ ʩʪʘʣʘ 

ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʦʭʣʘʞʜʘʪʴʩʷ, ʦʥʦ ʦʞʠʣʦ ʠ ʚʦ ʚʩʝʫʩʣʳʰʘʥʠʝ ʟʘʷʚʠʣʦ ʦ ʩʚʦʝʤ ʧʨʠʩʫʪʩʪʚʠʠ. ɺ 

ʵʪʦʪ ʤʦʤʝʥʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʤʘʪʝʨʠʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʠʟ ʥʝʚʝʩʦʤʳʭ ʚ ʚʝʩʦʤʳʝ. ʏʘʩʪʠʮʳ 

ʦʙʨʝʣʠ ʤʘʩʩʫ. ʇʦʩʣʝʜʩʪʚʠʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʤʳ ʚʠʜʠʤ ʚʦʢʨʫʛ ʩʝʙʷ. ʆʥʠ ï ʦʩʥʦʚʘ ʥʘʰʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɹʝʟ ʵʪʦʛʦ ʧʦʣʷ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʙʳ ʥʘʧʦʣʥʝʥʘ ʤʥʦʞʝʩʪʚʦʤ ʯʘʩʪʠʮ, ʥʦʩʷʱʠʭʩʷ ʚʦʢʨʫʛ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ɸʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʳ. ʂʦʩʤʠʯʝʩʢʘʷ ʧʳʣʴ ʥʠʢʦʛʜʘ ʥʝ 

ʩʦʙʨʘʣʘʩʴ ʙʳ ʚʤʝʩʪʝ ʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘ ʛʘʣʘʢʪʠʢʠ, ʟʚʝʟʜʳ ʠ ʧʣʘʥʝʪʳ; ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʳ 

ʟʥʘʢʦʤʦʡ ʥʘʤ ʩʪʨʫʢʪʫʨʳ ɺʩʝʣʝʥʥʦʡ, ʠ ʥʝ ʧʦʷʚʠʣʠʩʴ ʙʳ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ. 

ʆʜʠʥ ʫʯʝʥʳʡ ʚ ʎɽʈʅʝ ʦʜʥʘʞʜʳ ʩʢʘʟʘʣ ʤʥʝ, ʯʪʦ ʧʦʣʝ ʍʠʛʛʩʘ ʧʦʭʦʞʝ ʥʘ ʩʥʝʛ, ʢʦʪʦʨʳʡ 

ʚʳʧʘʣ ʥʦʯʴʶ ʠ ʧʦʢʨʳʣ ʟʝʤʣʶ ʚ ʵʪʦʤ ʠʜʠʣʣʠʯʝʩʢʦʤ ʫʛʦʣʢʝ ʥʘ ʬʨʘʥʮʫʟʩʢʦ-ʰʚʝʡʮʘʨʩʢʦʡ 

ʛʨʘʥʠʮʝ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʩʥʝʞʥʦʝ ʧʦʣʝ, ʨʘʩʢʠʥʫʚʰʝʝʩʷ ʙʝʩʢʦʥʝʯʥʦ ʜʘʣʝʢʦ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʃʫʯʠ ʩʚʝʪʘ ʣʝʛʢʦ ʩʢʦʣʴʟʷʪ ʧʦ ʥʝʤʫ: ʦʥʠ ʧʨʦʥʦʩʷʪʩʷ, ʢʘʢ ʙʳ ʥʝ ʟʘʤʝʯʘʷ ʩʥʝʛʘ. 

ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ñʦʙʫʪʳ ʚ ʩʥʝʛʦʩʪʫʧʳò ʠ ʜʚʠʞʫʪʩʷ ʤʝʥʝʝ ʩʪʨʝʤʠʪʝʣʴʥʦ. ɼʨʫʛʠʝ ñʠʜʫʪ 

ʙʦʩʠʢʦʤò ʠ ʧʨʦʚʘʣʠʚʘʶʪʩʷ, ʠʭ ʫʜʝʣ ï ʪʘʱʠʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʫʣʠʪʢʠ. ʄʘʩʩʘ ʯʘʩʪʠʮʳ ï 

ʧʨʦʩʪʦ ʤʝʨʘ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʥʘ ʪʦʨʤʦʟʠʪʩʷ ʧʦʣʝʤ. 

ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ, ʯʪʦʙʳ ʧʨʦʷʩʥʠʪʴ ʜʣʷ ʚʩʝʭ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ 

ʠʩʪʠʥʥʫʶ ʧʨʠʨʦʜʫ ʧʦʣʷ, ʧʨʠʜʫʤʘʥʥʦʛʦ ʇʠʪʝʨʦʤ ʍʠʛʛʩʦʤ. ɺ ʢʦʣʣʘʡʜʝʨʝ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ 

ʚʦʟʤʫʱʝʥʠʷ ʧʦʣʷ ʍʠʛʛʩʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʦʤ ʧʦʷʚʣʝʥʠʷ ʯʘʩʪʠʮ, ʥʘʟʳʚʘʝʤʳʭ 

ʙʦʟʦʥʘʤʠ ʍʠʛʛʩʘ. ʕʪʦ ʢʘʢ ʨʘʟ ʪʝ ñʩʥʝʞʠʥʢʠò, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʥʘʰʝ ʢʦʩʤʠʯʝʩʢʦʝ 

ñʩʥʝʞʥʦʝò ʧʦʣʝ, ʠ ʥʝʜʦʩʪʘʶʱʠʡ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʘʨʛʫʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʫʯʝʥʳʤ ʜʣʷ ʦʪʚʝʪʘ 

ʥʘ ʚʦʧʨʦʩ, ʚʦʣʥʫʶʱʠʡ ʚʩʝʭ, ï ʧʦʯʝʤʫ ʚʝʱʝʩʪʚʦ ʦʙʣʘʜʘʝʪ ʤʘʩʩʦʡ. 

ʎɽʈʅ ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦ, ʛʜʝ ʦʭʦʪʷʪʩʷ ʟʘ ʙʦʟʦʥʘʤʠ ʍʠʛʛʩʘ. ʅʘ ʦʢʨʘʠʥʝ ʏʠʢʘʛʦ 

ʬʠʟʠʢʠ ʠʟ ʌʝʨʤʠʣʘʙʘ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʚʪʦʨʦʡ ʧʦ ʤʦʱʥʦʩʪʠ ʢʦʣʣʘʡʜʝʨ ʚ ʤʠʨʝ, ʪʦʞʝ ʠʱʫʪ 

ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ɼʣʷ ʫʯʝʥʳʭ ʜʚʫʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ɸʪʣʘʥʪʠʢʠ ʵʪʘ ʤʥʦʛʦʣʝʪʥʷʷ 

ʛʦʥʢʘ ʟʥʘʯʠʪ ʥʝʚʝʨʦʷʪʥʦ ʤʥʦʛʦ. 

ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ ʚʘʞʥʳʡ ʩʪʠʤʫʣ ʥʘʡʪʠ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ, ʯʝʤ ʯʝʩʪʦʣʶʙʠʝ ʫʯʝʥʳʭ. 



ʕʪʠ ʯʘʩʪʠʮʳ ï ʧʦʩʣʝʜʥʠʡ ʥʝʜʦʩʪʘʶʱʠʡ ʵʣʝʤʝʥʪ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʩʚʦʜʘ ʟʘʢʦʥʦʚ, 

ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʯʘʩʪʠʮʳ ʚʦ ɺʩʝʣʝʥʥʦʡ. ɺʩʝ ʙʦʣʴʰʝ ʫʯʝʥʳʭ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʥʝ ʪʦʣʴʢʦ ʨʘʩʢʨʦʶʪ ʪʘʡʥʫ ʤʘʩʩʳ, ʥʦ ʠ ʦʪʢʨʦʶʪ ʚʦʨʦʪʘ ʚ ʩʢʨʳʪʳʡ ʤʠʨ ʯʘʩʪʠʮ 

ʠ ʩʠʣ, ʚ ʢʦʪʦʨʳʡ ʤʳ ʪʦʣʴʢʦ-ʪʦʣʴʢʦ ʚʭʦʜʠʤ. 

ʀʟ-ʟʘ ʥʝʫʣʦʚʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʦʛʨʦʤʥʦʛʦ ʟʥʘʯʝʥʠʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʦʜʠʥ ʬʠʟʠʢ, 

ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ, ʜʘʣ ʝʡ ʧʦʪʨʷʩʘʶʱʝʝ ʥʘʟʚʘʥʠʝ ï ʯʘʩʪʠʮʘ ɹʦʛʘ. ʇʨʦʯʠʪʘʚ ʢʥʠʛʫ, ʚʳ 

ʫʚʠʜʠʪʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʥʦʛʦ ʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʪʘʢ ʩʧʣʦʪʠʪʴ ʬʠʟʠʢʦʚ, ʢʘʢ ʠʭ ʦʪʚʨʘʱʝʥʠʝ ʢ 

ʵʪʦʤʫ ʥʘʟʚʘʥʠʶ. ʀʭ ʯʫʚʩʪʚʘ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʤʦʛʫʪ ʩʨʘʚʥʠʪʴʩʷ ʪʦʣʴʢʦ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ 

ʞʫʨʥʘʣʠʩʪʦʚ, ʧʠʰʫʱʠʭ ʦ ʥʘʫʢʝ, ï ʜʣʷ ʥʠʭ ʩʠʝ ʢʨʘʩʠʚʦʝ ʥʘʟʚʘʥʠʝ ʩʪʘʣʦ ʧʦʠʩʪʠʥʝ 

ʩʧʘʩʠʪʝʣʴʥʳʤ. 

ʕʪʘ ʢʥʠʛʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʝʡ ʦ ʪʦʤ, ʢʘʢ ɺʩʝʣʝʥʥʘʷ ʦʙʨʝʣʘ ʤʘʩʩʫ, ʢʘʢ ʠʜʝʷ, ʟʘʧʠʩʘʥʥʘʷ ʚ 

ʙʣʦʢʥʦʪʝ ʧʦʯʪʠ ʧʦʣʚʝʢʘ ʥʘʟʘʜ, ʦʢʘʟʘʣʘʩʴ ʚ ʵʧʠʮʝʥʪʨʝ ʚʩʝʦʙʱʝʡ ʦʭʦʪʳ, ʧʦʛʣʦʪʠʚʰʝʡ 

ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ, ʦʭʦʪʳ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʳʩʷʯʠ ʫʯʝʥʳʭ ʠ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʠ 

ʩʣʦʞʥʳʝ ʥʘʫʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠʟ ʚʩʝʭ, ʢʦʛʜʘ-ʣʠʙʦ ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ɿʝʤʣʝ. ʀ ʩ ʢʘʢʦʡ ʙʳ 

ʩʪʦʨʦʥʳ ʥʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʵʪʫ ʠʩʪʦʨʠʶ, ʦʥʘ ʚʳʛʣʷʜʠʪ ʚʝʩʴʤʘ ʤʘʩʩʠʚʥʦ ʠ ʚʝʩʦʤʦ. 

 

 

ɻʣʘʚʘ 1 
ɼʦʣʛʘʷ ʜʦʨʦʛʘ ʚ ʇʨʠʥʩʪʦʥ 

 

ʇʦʝʟʜʢʘ ʠʟ ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʳ ʚ ʇʨʠʥʥʩʩʪʦʥ ʤʦʞʝʪ ʟʘʥʷʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʥʷ, ʜʘ ʠ 

ʪʦ, ʝʩʣʠ ʚʘʤ ʧʦʚʝʟʝʪ. ʇʫʪʴ ʣʝʞʠʪ ʚʜʦʣʴ ɺʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʥʘ ʩʝʚʝʨ, ʚʦʢʨʫʛ ʥʝʦʙʲʷʪʥʦʡ 

ʛʣʘʜʠ ʏʝʩʘʧʠʢʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʜʘʣʴʰʝ ʥʘ ɺʘʰʠʥʛʪʦʥ, ɹʘʣʪʠʤʦʨ ʠ ʌʠʣʘʜʝʣʴʬʠʶ. ʀ ʚʦʪ ʚʳ 

ʥʘʢʦʥʝʮ ʧʦʧʘʜʝʪʝ ʚ ʛʦʨʦʜ, ʢʦʪʦʨʳʡ ʢʦʛʜʘ-ʪʦ ʩʪʘʣ ʨʦʜʥʳʤ ʜʣʷ ʚʝʣʠʯʘʡʰʝʛʦ ʬʠʟʠʢʘ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ ï ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ. 

ʇʠʪʝʨ ʍʠʛʛʩ ʫʧʘʢʦʚʘʣ ʢʦʝ-ʢʘʢʫʶ ʦʜʝʞʜʫ ʠ ʧʘʧʢʫ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʚʳʢʣʘʜʢʘʤʠ ʠ 

ʚʤʝʩʪʝ ʩʦ ʩʚʦʝʡ ʞʝʥʦʡ ɼʞʦʜʠ ʠ ʰʝʩʪʠʤʝʩʷʯʥʳʤ ʩʳʥʦʤ ʂʨʠʩʪʦʬʝʨʦʤ ʚʳʰʝʣ ʢ ʤʘʰʠʥʝ. 

ʋʣʦʞʠʚ ʯʝʤʦʜʘʥ, ʦʥ ʩʪʘʣ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʘʪʴ ʜʦʨʦʞʥʳʡ ʘʪʣʘʩ. ʅʘʢʦʥʝʮ ʧʦʜʭʦʜʷʱʠʡ ʧʫʪʴ 

ʚʳʙʨʘʥ. ʄʘʰʠʥʘ ʤʷʛʢʦ ʪʨʦʥʫʣʘʩʴ ʩ ʤʝʩʪʘ ʠ ʧʦʝʭʘʣʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʦ ʪʨʝʭʧʦʣʦʩʥʳʤ 

ʫʣʠʮʘʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʘʚʪʦʩʪʨʘʜʳ. ɹʳʣʦ ʨʘʥʥʝʝ ʫʪʨʦ, ʠ ʛʦʨʦʜ ʤʝʜʣʝʥʥʦ ʦʞʠʚʘʣ ʧʦʜ ʤʷʛʢʠʤʠ 

ʣʫʯʘʤʠ ʚʝʩʝʥʥʝʛʦ ʩʦʣʥʮʘ. 

ʕʪʦ ʙʳʣʦ 14 ʤʘʨʪʘ 1966 ʛʦʜʘ, ʩʧʫʩʪʷ ʛʦʜ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʍʠʛʛʩ, ʬʠʟʠʢ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʕʜʠʥʙʫʨʛʘ, ʧʨʠʝʭʘʣ ʨʘʙʦʪʘʪʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʢʘ ʏʘʧʝʣ-ʍʠʣʣ ʚ ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʝ
1
. ʅʘ 

ʝʛʦ ʩʪʘʪʴʠ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ, ʢʦʪʦʨʳʡ ʧʨʠʛʣʘʩʠʣ ʝʛʦ ʜʘʪʴ ʩʝʤʠʥʘʨ ʚ 

ʇʨʠʥʩʪʦʥʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʜʥʦʤ ʠʟ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʥʘʫʯʥʳʭ 

ʮʝʥʪʨʦʚ. ʉʝʤʠʥʘʨ ʙʳʣ ʦʙʨʝʯʝʥ ʥʘ ʞʘʨʢʠʝ ʜʠʩʢʫʩʩʠʠ: ʍʠʛʛʩ ʦʙʥʘʨʫʞʠʣ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʛʣʦ ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʤʘʩʩʳ! 

ʇʦʝʟʜʢʘ ʚ ʇʨʠʥʩʪʦʥ ʦʢʘʟʘʣʘʩʴ ʥʝ ʧʨʦʩʪʳʤ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʚʠʟʠʪʦʤ. ʆʥʘ ʚʳʜʚʠʥʫʣʘ 

ʍʠʛʛʩʘ ʚ ʮʝʥʪʨ ʚʥʠʤʘʥʠʷ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ ʢʨʫʧʥʝʡʰʝʡ ʦʭʦʪʝ ʚ 

ʠʩʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ. ʆʭʦʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʦʢ, ʩʪʦʷʱʠʭ ʤʠʣʣʠʘʨʜʳ 

ʜʦʣʣʘʨʦʚ ʠ ʟʘʥʠʤʘʶʱʠʭ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʧʦʜʟʝʤʥʳʭ ʪʫʥʥʝʣʝʡ, ʠ ʪʳʩʷʯ ʫʯʝʥʳʭ, 

ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʧʳʪʘʶʱʠʭʩʷ ʥʘʡʪʠ ʯʘʩʪʠʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʪʝʦʨʠʷ ʍʠʛʛʩʘ. ʄʘʥʪʨʘ 

ʵʪʠʭ ʫʯʝʥʳʭ ʧʨʦʩʪʘ: ʥʘʡʜʝʤ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʠ ʪʘʡʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʳ ʙʫʜʝʪ ʨʘʩʢʨʳʪʘ... 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʤʳʩʣʠʪʝʣʠ ʜʘʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʠ, ʯʪʦ ʤʘʩʩʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʝ 

ʚʩʝʛʜʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ. ʉʣʦʚʦ ñʤʘʩʩʘò ʦʧʠʩʳʚʘʣʦ ʪʦ, ʩʢʦʣʴʢʦ 

ʚʝʱʝʩʪʚʘ, ʤʘʪʝʨʠʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʤʝʪʝ, ʘ ʩʣʦʚʦ ñʤʘʪʝʨʠʷò ʷʚʣʷʣʦʩʴ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʢʨʘʩʠʚʳʤ ʪʝʨʤʠʥʦʤ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʚʝʱʝʩʪʚʘ. ʂʫʩʦʢ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʦʙʣʘʜʘʣ ʙʦʣʴʰʝʡ 

ʤʘʩʩʦʡ, ʯʝʤ ʙʫʭʘʥʢʘ ʭʣʝʙʘ ʪʘʢʦʡ ʞʝ ʚʝʣʠʯʠʥʳ (ʝʩʣʠ ʪʦʣʴʢʦ ʫ ʧʝʢʘʨʷ ʥʝ ʩʣʫʯʠʣʩʷ ʥʝʫʜʘʯʥʳʡ 

                                                 
1  ʋʥʠʚʝʨʩʠʪʝʪ ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʳ ʚ ʏʘʧʝʣ-ʍʠʣʣʝ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1780-ʭ ʛʦʜʘʭ, ï ʩʪʘʨʝʡʰʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʉʐɸ. 

 



ʜʝʥʴ), ʠ ʵʪʠʤ ʙʳʣʦ ʚʩʝ ʩʢʘʟʘʥʦ. ʇʦʥʷʪʠʝ ʤʘʩʩʳ ʙʳʣʦ ʥʘʩʪʦʣʴʢʦ ʠʥʪʫʠʪʠʚʥʦ ʷʩʥʦ ʠ ʦʩʷʟʘʝʤʦ, 

ʯʪʦ ʥʠʢʪʦ ʚʩʝʨʴʝʟ ʥʘʜ ʥʠʤ ʠ ʥʝ ʨʘʟʤʳʰʣʷʣ. 

ʉʤʫʪʥʦʝ ʠ ʥʝʧʦʣʥʦʝ ʧʦʥʷʪʠʝ ʤʘʩʩʳ, ʚʦʟʥʠʢʰʝʝ ʚ ʜʨʝʚʥʦʩʪʠ, ʙʳʣʦ ʨʘʟʚʠʪʦ ʚ ʉʨʝʜʥʠʝ 

ʚʝʢʘ. ʕʛʠʜʠʡ ʈʠʤʩʢʠʡ (ɾʠʣʴ ʜʝ ʈʦʤ), ʚʳʜʘʶʱʠʡʩʷ ʪʝʦʣʦʛ ʠ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʣʠʷʪʝʣʴʥʳʭ 

ʤʳʩʣʠʪʝʣʝʡ ʢʦʥʮʘ XIII ʚʝʢʘ, ʩʜʝʣʘʣ ʚʘʞʥʳʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʰʘʛ, ʧʨʦʚʝʜʷ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʨʘʟʤʝʨʦʤ ʦʙʲʝʢʪʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʝʤ
2
. ɻʣʳʙʘ ʣʴʜʘ, ʢ ʧʨʠʤʝʨʫ, 

ʷʚʥʦ ʠʟʤʝʥʷʣʘ ʬʦʨʤʫ, ʢʦʛʜʘ ʩʥʘʯʘʣʘ, ʨʘʩʪʘʷʚ, ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʚʦʜʫ, ʧʦʪʦʤ, ʠʩʧʘʨʠʚʰʠʩʴ, 

ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʧʘʨ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ, ʩʢʦʥʜʝʥʩʠʨʦʚʘʚʰʠʩʴ, ʟʘʤʝʨʟ ʠ ʩʥʦʚʘ ʧʨʝʚʨʘʪʠʣʩʷ ʚ 

ʪʚʝʨʜʳʡ ʢʫʩʦʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʛʦʚʦʨʠʣ ʕʛʠʜʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʦʩʪʘʚʘʣʦʩʴ ʧʨʝʞʥʠʤ. ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ, ʥʝʩʦʤʥʝʥʥʦ ʩʜʝʣʘʥʥʦʝ ʚ ʧʨʦʮʝʩʩʝ 

ʦʞʠʚʣʝʥʥʦʡ ʙʦʛʦʩʣʦʚʩʢʦʡ ʜʠʩʢʫʩʩʠʠ ʦ ʧʨʝʩʫʱʝʩʪʚʣʝʥʠʠ (ʧʨʝʚʨʘʱʝʥʠʠ ʭʣʝʙʘ ʠ ʚʠʥʘ ʚ ʊʝʣʦ 

ʠ ʂʨʦʚʴ ʍʨʠʩʪʦʚʫ), ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʠ ʤʘʩʩʳ. 

ɺ ʥʘʯʘʣʝ XIV ʚʝʢʘ ʥʘ ʧʦʥʷʪʠʝ ʤʘʩʩʳ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʧʘʨʠʞʩʢʠʡ ʬʠʣʦʩʦʬ ɾʘʥ 

ɹʫʨʠʜʘʥ. ʆʥ ʦʧʠʩʳʚʘʣ, ʢʘʢ ʚʝʜʝʪ ʩʝʙʷ ʧʦʜʙʨʦʰʝʥʥʳʡ ʦʙʲʝʢʪ, ʝʩʣʠ ʝʤʫ ʧʨʠʜʘʪʴ ʠʤʧʝʪʫʩ 

(ʯʪʦ-ʪʦ ʚʨʦʜʝ ʠʤʧʫʣʴʩʘ), ʟʘʚʠʩʷʱʠʡ ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʚʝʱʝʩʪʚʘ ʵʪʦʪ ʧʨʝʜʤʝʪ ʩʦʜʝʨʞʠʪ, ʠ 

ʩʢʦʨʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʙʳʣ ʧʦʜʙʨʦʰʝʥ
3
. ɺ XVI ʚʝʢʝ ʥʝʤʝʮʢʠʡ ʘʩʪʨʦʥʦʤ ʀʦʛʘʥʥ ʂʝʧʣʝʨ 

ʧʦʰʝʣ ʝʱʝ ʜʘʣʴʰʝ ï ʦʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʧʣʘʥʝʪʳ ʜʚʠʞʫʪʩʷ ʧʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʦʨʙʠʪʘʤ, ʘ ʥʝ 

ʥʦʩʷʪʩʷ, ʩʪʘʣʢʠʚʘʷʩʴ, ʧʦ ʚʩʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʢʘʢ ʙʠʣʴʷʨʜʥʳʝ ʰʘʨʳ, ʙʣʘʛʦʜʘʨʷ ʠʥʝʨʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʠʟ-ʟʘ ʠʭ ʦʛʨʦʤʥʳʭ ʤʘʩʩ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʛʝʥʠʘʣʴʥʳʝ ʧʨʦʟʨʝʥʠʷ ʬʠʣʦʩʦʬʦʚ ʠ ʘʩʪʨʦʥʦʤʦʚ ʧʨʦʰʣʦʛʦ, ʪʝʨʤʠʥ 

ñʤʘʩʩʘò ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʜʦ 1687 ʛʦʜʘ, ʢʦʛʜʘ ʀʩʘʘʢ ʅʴʶʪʦʥ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʚ ʩʚʦʝʡ ʚʝʣʠʢʦʡ ʢʥʠʛʝ ñPrincipiaò (ñʅʘʯʘʣʘò)
4
. ʇʦ ʅʴʶʪʦʥʫ, ʤʘʩʩʘ ï 

ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʠ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʦʙʲʝʤʘ ʠ ʧʣʦʪʥʦʩʪʠ ʦʙʲʝʢʪʘ. ʄʘʩʩʘ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪ 

ʝʛʦ ʠʥʝʨʮʠʶ ʠʣʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ, ʘ ʪʘʢʞʝ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ 

ʦʥ ʧʦʜʚʝʨʞʝʥ ʩʠʣʝ ʪʷʞʝʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʅʴʶʪʦʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʩʥʦʚʥʳʝ 

ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ. 

ʆʜʥʘʢʦ ʫ ʅʴʶʪʦʥʘ ʙʳʣʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʠ ʠʥʪʫʠʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʩʝ 

ʠ ʤʘʪʝʨʠʠ, ʯʝʤ ʪʦ, ʯʪʦ ʦʥ ʦʧʠʩʘʣ ʚ ñPrincipiaò. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʦʙʲʝʢʪʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ 

ʤʠʨʝ, ʩʦʩʪʦʷʪ ʠʟ ʙʝʩʯʠʩʣʝʥʥʳʭ ʢʨʦʰʝʯʥʳʭ ʯʘʩʪʠʮ, ʩʦʟʜʘʥʥʳʭ ɹʦʛʦʤ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʠ 

ʥʠʢʝʤ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʫʰʝʥʳ. ʏʘʩʪʠʮʳ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʳ, 

ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ, ʦʙʨʘʟʫʷ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺʩʝ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʩʜʝʣʘʪʴ, ï ʵʪʦ 

ʥʘʫʯʠʪʴʩʷ ʧʨʠʜʘʚʘʪʴ ʥʦʚʳʝ ʬʦʨʤʳ ʢʦʥʛʣʦʤʝʨʘʪʘʤ ʠʩʯʝʟʘʶʱʝ ʤʘʣʳʭ ʯʘʩʪʠʮ. 

ʇʦʯʪʠ ʯʝʨʝʟ ʜʚʘʜʮʘʪʴ ʣʝʪ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ñʅʘʯʘʣò ʅʴʶʪʦʥ ʧʦʟʚʦʣʠʣ ʩʝʙʝ 

ʧʦʨʘʩʩʫʞʜʘʪʴ ʥʘ ʪʝʤʫ ʧʨʠʨʦʜʳ ʤʘʪʝʨʠʠ ʚ ʩʚʦʝʤ ʩʣʝʜʫʶʱʝʤ ʚʝʣʠʢʦʤ ʪʨʘʢʪʘʪʝ ï ʚ ñʆʧʪʠʢʝò. 

ʆʥ ʧʠʩʘʣ: ñʗ ʜʫʤʘʶ, ɹʦʛ ʚʥʘʯʘʣʝ ʩʦʟʜʘʣ ʚʝʱʝʩʪʚʦ ʠʟ ʪʚʝʨʜʳʭ, ʤʘʩʩʠʚʥʳʭ, ʥʝʧʨʦʥʠʮʘʝʤʳʭ, 

ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʠʮ... ʥʘʩʪʦʣʴʢʦ ʪʚʝʨʜʳʭ, ʯʪʦ ʦʥʠ ʥʠʢʦʛʜʘ ʥʝ ʨʘʩʧʘʜʫʪʩʷ ʥʘ ʢʫʩʢʠ ʠ ʥʝ 

ʠʟʥʦʩʷʪʩʷò
5
. ʈʘʟʤʳʰʣʝʥʠʷ ʅʴʶʪʦʥʘ ʦ ʤʘʪʝʨʠʠ ʙʳʣʠ ʥʝ ʪʘʢ ʫʞ ʜʘʣʝʢʠ ʦʪ ʠʩʪʠʥʳ. ʀ ʩʝʛʦʜʥʷ 

ʫʯʝʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠʶ ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʶʪʩʷ 

ʨʘʟʨʫʰʝʥʠʶ. ʌʠʟʠʢʘʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʧʦʣʫʚʝʢʘ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʠʟ ʢʘʢʠʭ ʦʩʥʦʚʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʩʦʙʠʨʘʶʪʩʷ ʘʪʦʤʳ. ʈʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ ʙʣʦʢʦʚ ʜʘʶʪ 

                                                 
2  ʆʧʠʩʘʥʠʝ ʙʦʛʦʩʣʦʚʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʥʷʪʠʷ ʤʘʩʩʳ ʠ ʦʙʲʝʤʘ ʩʤ. ʚ ʢʥ.: Pierre Duhem. Medieval 

Cosmology: Theories of Infinity, Place, Time, Void, and the Plurality of Worlds. University Of Chicago Press, 1987. 

 

3 Edward Robert Harrison. Cosmology: The Science of the Universe. Cambridge University Press, 2000. 

 

4  ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʧʦʜ ʣʘʪʠʥʩʢʠʤ ʥʘʟʚʘʥʠʝʤ ñPrincipia Mathematicaò, ʥʴʶʪʦʥʦʚʩʢʠʝ ñʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠò ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʪʦʤʦʚ. 

 

5 ʅʘʧʠʩʘʥʥʘʷ ʧʦ-ʘʥʛʣʠʡʩʢʠ ñʆʧʪʠʢʘò ï ʚʪʦʨʘʷ ʚʝʣʠʢʘʷ ʢʥʠʛʘ ʅʴʶʪʦʥʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʪʝʦʨʠʶ ʦʪʨʘʞʝʥʠʷ, 

ʧʨʝʣʦʤʣʝʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʩʚʝʪʘ (ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʮʚʝʪʦʚ). 

 



ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ ï ʘʪʦʤʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ: ʤʝʪʘʣʣʳ, ʢʨʠʩʪʘʣʣʳ, ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʳ. ʉʦʝʜʠʥʷʷʩʴ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʘʪʦʤʳ ʦʙʨʘʟʫʶʪ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʣʝʢʫʣ. 

ʋʯʝʥʳʝ ʥʘʟʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʤʘʪʝʨʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠʣʠ 

ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ; ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʭ ʥʝʣʴʟʷ ʨʘʟʙʠʪʴ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠ. 

ʇʝʨʚʘʷ ʪʘʢʘʷ ʯʘʩʪʠʮʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 1897 ʛʦʜʫ ɼʞ. ɼʞ. ʊʦʤʩʦʥʦʤ ʚ ʂʘʚʝʥʜʠʰʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʂʝʤʙʨʠʜʞʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ
6
. ʊʦʤʩʦʥ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʬʠʟʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, 

ʙʳʣ ʟʘʠʥʪʨʠʛʦʚʘʥ ʧʨʠʨʦʜʦʡ ʩʚʝʪʷʱʠʭʩʷ ʣʫʯʝʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ ʚ ʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʢʝ, 

ʟʘʧʦʣʥʝʥʥʦʡ ʛʘʟʦʤ ʧʨʠ ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʘʚʘʣʦʩʴ ʥʘ ʵʣʝʢʪʨʦʜʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʪʨʫʙʢʠ. ʊʘʠʥʩʪʚʝʥʥʳʝ ʣʫʯʠ ʚʳʭʦʜʠʣʠ ʠʟ ʢʘʪʦʜʘ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ, ʠ ʰʣʠ ʥʘ ʘʥʦʜ, ʵʣʝʢʪʨʦʜ, ʟʘʨʷʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʦ. 

ʊʦʤʩʦʥ ʥʘʯʘʣ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʪʠʭ ʟʘʛʘʜʦʯʥʳʭ ñʢʘʪʦʜʥʳʭ 

ʣʫʯʝʡò. ɺ ʦʜʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ 15-ʜʶʡʤʦʚʫʶ ʩʪʝʢʣʷʥʥʫʶ ʪʨʫʙʢʫ, ʧʦʢʨʳʪʫʶ 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʬʦʩʬʦʨʝʩʮʠʨʫʶʱʝʡ ʢʨʘʩʢʦʡ. ʊʦʤʩʦʥ ʠʟʤʝʥʠʣ ʬʦʨʤʫ ʘʥʦʜʘ, ʧʨʦʜʝʣʘʚ ʚ ʥʝʤ 

ʱʝʣʴ, ʧʦʵʪʦʤʫ ʯʘʩʪʴ ʣʫʯʝʡ, ʚʳʭʦʜʷʱʠʭ ʠʟ ʢʘʪʦʜʘ, ʜʦʣʞʥʘ ʙʳʣʘ ʧʨʦʡʪʠ ʯʝʨʝʟ ʵʪʫ ʱʝʣʴ ʠ, 

ʧʦʧʘʚ ʥʘ ʣʶʤʠʥʦʬʦʨ, ʚʳʩʚʝʪʠʪʴ ʥʘ ʥʝʤ ʷʨʢʦʝ ʧʷʪʥʦ. ɸ ʧʦʪʦʤ ʊʦʤʩʦʥ ʚʩʪʘʚʠʣ ʚ ʩʪʝʢʣʷʥʥʳʡ 

ʩʦʩʫʜ ʥʘ ʧʫʪʠ ʣʫʯʝʡ ʚʪʦʨʦʡ ʥʘʙʦʨ ʵʣʝʢʪʨʦʜʦʚ, ʨʘʩʧʦʦʣʣʦʞʝʥʥʳʭ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʣʫʯʘʤ ʧʣʦʩʢʦʩʪʠ. ʇʦʜʢʣʶʯʠʚ ʵʪʠ ʵʣʝʢʪʨʦʜʳ ʢ ʛʘʣʴʚʘʥʠʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʫ, 

ʫʯʝʥʳʡ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʧʷʪʥʦ ʦʪʢʣʦʥʠʣʦʩʴ ʦʪ ʮʝʥʪʨʘ ʚ ʩʪʦʨʦʥʫ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 

ʚʪʦʨʦʡ ʧʘʨʳ. 

ɼʘʣʴʥʝʡʰʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʪʦʜʥʳʝ ʣʫʯʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʦʪʦʢ 

ʢʨʦʰʝʯʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. ʊʦʤʩʦʥ ʥʘʟʚʘʣ ʠʭ ʵʣʝʢʪʨʦʥʘʤʠ (ʪʝʨʤʠʥ, 

ʚʚʝʜʝʥʥʳʡ ʠʨʣʘʥʜʮʝʤ ɼʞʦʨʜʞʝʤ ɼʞʦʥʩʪʦʥʦʤ ʉʪʦʫʥʠ ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ ʜʦ ʵʪʦʛʦ) ʠ 

ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʤ ʘʪʦʤʦʚ. 

ɺʜʦʭʥʦʚʣʝʥʥʳʡ ʩʚʦʠʤ ʦʪʢʨʳʪʠʝʤ, ʊʦʤʩʦʥ ʧʨʝʜʣʦʞʠʣ ʤʦʜʝʣʴ ʘʪʦʤʘ, ʧʨʦʟʚʘʥʥʫʶ ñʩʣʠʚʦʚʳʤ 

ʧʫʜʠʥʛʦʤò: ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ ʘʪʦʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ 

ʰʘʨʠʢʠ, ʥʘʧʠʯʢʘʥʥʳʝ ʢʨʦʰʝʯʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ï ʵʣʝʢʪʨʦʥʘʤʠ. 

ʅʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʘʪʦʤʥʳʡ ñʧʫʜʠʥʛò ʊʦʤʩʦʥʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʦʤʫ, ʯʪʦ ʩʦʪʚʦʨʠʣʘ 

ʧʨʠʨʦʜʘ
7
. ʀʜʝʷ ʨʘʟʚʘʣʠʣʘʩʴ, ʢʦʛʜʘ ʕʨʥʝʩʪ ʈʝʟʝʨʬʦʨʜ, ʫʨʦʞʝʥʝʮ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʦʙʲʷʚʠʣ ʚʦ 

ʚʩʝʫʩʣʳʰʘʥʠʝ, ʯʪʦ ʘʪʦʤʳ ʚ ʦʩʥʦʚʥʦʤ ï ʧʫʩʪʳʝ! ɺ 1911 ʛʦʜʫ ʦʥ ʫʞʝ ʪʦʯʥʦ ʟʥʘʣ, ʯʪʦ ʧʦʯʪʠ 

ʚʩʷ ʤʘʩʩʘ ʘʪʦʤʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʷʜʨʝ. ʇʦʟʜʥʝʝ ʈʝʟʝʨʬʦʨʜ, 

ʠʩʩʣʝʜʫʷ ʘʪʦʤʥʦʝ ʷʜʨʦ, ʜʦʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʠ ʥʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ 

ʧʨʦʪʦʥʦʚ. 

ɺ ʩʝʨʝʜʠʥʝ 1930-ʭ ʛʦʜʦʚ ʬʠʟʠʢʠ ʙʳʣʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʟʥʘʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʙʣʦʢʠ ʚʝʱʝʩʪʚʘ. ʀʪʘʢ, ʷʜʨʦ ʘʪʦʤʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʪʦʥʦʚ ʠ ʥʝʟʘʨʷʞʝʥʥʳʭ ʥʝʡʪʨʦʥʦʚ ï ʝʱʝ 

ʦʜʥʦʛʦ ʪʠʧʘ ʯʘʩʪʠʮ (ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʧʨʘʚʠʣ ï ʘʪʦʤ ʚʦʜʦʨʦʜʘ)
8
. ʅʝʡʪʨʦʥʳ ʦʙʥʘʨʫʞʠʣ ʚ 1932 

ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʡ ʬʠʟʠʢ ɼʞʝʡʤʩ ʏʝʜʚʠʢ
9
. ʇʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʝ ʷʜʨʦ ʦʢʨʫʞʝʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ, ʠ ʚ ʮʝʣʦʤ ʘʪʦʤ ʥʝʡʪʨʘʣʝʥ. ʕʪʦ ʙʳʣʦ ʧʨʘʚʠʣʴʥʳʤ, 

ʥʦ ʥʝʧʦʣʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ. ʇʨʦʰʣʠ ʛʦʜʳ, ʠ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ 

ï ʚʦʚʩʝ ʥʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ! ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʧʦʩʪʨʦʝʥʳ 

                                                 
6 ʇʦʣʥʘʷ ʠʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʵʣʝʢʪʨʦʥʘ ʜʘʥʘ ʚ ʢʥ.: ɽ. A. Davis. J.J. Thomson and the Discovery of the Electron. 

Taylor & Francis, 1997. 

 

7 ʇʦ ʧʦʚʦʜʫ ʦʧʨʦʚʝʨʞʝʥʠʷ ʈʝʟʝʨʬʦʨʜʦʤ ʪʦʤʩʦʥʦʚʩʢʦʡ ʘʪʦʤʥʦʡ ʤʦʜʝʣʠ ʩʤ. ʢʥ.: Richard Morris. The Last 
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8 ʅʝʪ ʘʪʦʤʘ ʧʨʦʱʝ, ʯʝʤ ʘʪʦʤ ʚʦʜʦʨʦʜʘ. ʆʥ ʩʦʜʝʨʞʠʪ ʷʜʨʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ, ʠ ʦʜʠʥ ʵʣʝʢʪʨʦʥ. 

 

9 ʉʤ. ʪʘʢʞʝ ʢʥ.: Andrew Brown. The Neutron and the Bomb: A Biography of Sir James Chadwick. Oxford 

University Press, 1997. 

 



ʠʟ ʝʱʝ ʤʝʥʴʰʠʭ ʯʘʩʪʠʮ, ʥʘʟʚʘʥʥʳʭ ʢʚʘʨʢʘʤʠ. 

ʆʜʥʘʢʦ ʬʠʟʠʢʘʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʧʨʠʟʥʘʪʴ ʨʝʘʣʴʥʦʩʪʴ 

ʢʚʘʨʢʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʥʠʢʪʦ ʠ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣ. ɸʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʄʘʨʨʠ 

ɻʝʣʣ-ʄʘʥʥ ʠ ɼʞʦʨʜʞ ʎʚʝʡʛ ʚʳʜʚʠʥʫʣʠ ʢʦʥʮʝʧʮʠʶ ʢʚʘʨʢʦʚ ʚ 1964 ʛʦʜʫ, ʧʨʠʯʝʤ ʥʝʟʘʚʠʩʠʤʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ
10
. ʆʥʠ ʧʦʥʷʣʠ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʝʩʣʠ 

ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʦʜʝʨʞʠʪ ʪʨʦʡʢʫ ʢʚʘʨʢʦʚ. ɺ 1966 ʛʦʜʫ, ʢʦʛʜʘ ʍʠʛʛʩ ʧʨʠʝʭʘʣ ʚ 

ʇʨʠʥʩʪʦʥ, ʵʪʘ ʪʝʦʨʠʷ ʝʱʝ ʙʳʣʘ ʩʧʦʨʥʦʡ. ʇʦʪʨʝʙʦʚʘʣʦʩʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʯʪʦʙʳ ʢʚʘʨʢʠ 

ʩʪʘʣʠ ʩʯʠʪʘʪʴʩʷ ʪʘʢʠʤʠ ʞʝ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʢʘʢ ʵʣʝʢʪʨʦʥʳ. 

ʇʨʠʤʝʨʥʦ ʟʘ ʧʦʣʚʝʢʘ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʵʣʝʢʪʨʦʥʘ ʬʠʟʠʢʠ ʚʳʷʚʠʣʠ ʦʢʦʣʦ ʜʚʫʭʩʦʪ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʯʘʩʪʠʮ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣʠ ʠʟ ʧʘʨʳ ʠ ʪʨʠʧʣʝʪʘ ʜʨʫʛʠʭ 

ʩʫʙʘʪʦʤʥʳʭ ʯʘʩʪʠʮ
11

. ñʈʘʟʤʥʦʞʝʥʠʝò ʯʘʩʪʠʮ ʩʪʘʣʦ ʩʙʠʚʘʪʴ ʩ ʪʦʣʢʫ, ʥʦ ʚ ʩʝʨʝʜʠʥʝ 1970-ʭ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʡ ʛʦʨʜʦʩʪʠ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ. ʕʪʘ ʩʠʩʪʝʤʘ ʚʦʰʣʘ ʚ ʥʘʫʢʫ ʢʘʢ ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ (ʥʘʟʚʘʥʠʝ ʪʘʢʦʝ ʧʨʦʟʘʠʯʝʩʢʦʝ, 

ʯʪʦ ʜʘʞʝ ʦʙʠʜʥʦ). ʆʥʘ ʧʦʩʪʫʣʠʨʫʝʪ, ʯʪʦ ʚʩʷ ʠʟʚʝʩʪʥʘʷ ʤʘʪʝʨʠʷ, ʚʩʝ ʚʝʱʝʩʪʚʦ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʩʪʨʦʠʪʩʷ ʠʟ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʠʥʥʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ
12

. 

 

ʉʦʛʣʘʩʥʦ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘʜʮʘʪʴ ʯʝʪʳʨʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʢʠʨʧʠʯʠʢʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʚʩʷ ʤʘʪʝʨʠʷ. ʉʨʝʜʠ ʥʠʭ ʰʝʩʪʴ ʪʠʧʦʚ (ʠʣʠ ʘʨʦʤʘʪʦʚ) ʢʚʘʨʢʦʚ 

(ʥʘʟʳʚʘʝʤʳʭ ʚʝʨʭʥʠʤʠ (up), ʥʠʞʥʠʤʠ (down), ʠʩʪʠʥʥʳʤʠ (top, truth), ʧʨʝʣʝʩʪʥʳʤʠ (beauty), 

ʦʯʘʨʦʚʘʥʥʳʤʠ (charm) ʠ ʩʪʨʘʥʥʳʤʠ (strange), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʚʠʜʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʠʭ ʮʚʝʪ
13
. ʎʚʝʪ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʩʥʳʤ, ʟʝʣʝʥʳʤ ʠʣʠ 

ʩʠʥʠʤ, ʥʦ ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʠʟʫʘʣʴʥʳʤ ʦʱʫʱʝʥʠʷʤ. ʂʚʘʨʢʠ 

ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʉʣʝʜʫʶʱʘʷ ʰʝʩʪʝʨʢʘ ʪʠʧʦʚ ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ 

ʥʘʟʳʚʘʝʪʩʷ ʣʝʧʪʦʥʘʤʠ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʩʝʤʴʶ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʵʣʝʢʪʨʦʥʳ ʠ ʧʨʠʟʨʘʯʥʳʝ, 

ʧʦʯʪʠ ʙʝʟʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ, ʥʘʟʳʚʘʝʤʳʝ ʥʝʡʪʨʠʥʦ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʧʦʯʪʠ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʯʝʨʝʟ ʚʩʝ, ʯʪʦ ʚʩʪʨʝʯʘʶʪ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ɺ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʚʩʷ ʠʟʚʝʩʪʥʘʷ 

ʥʘʤ ʩʪʘʙʠʣʴʥʘʷ ʤʘʪʝʨʠʷ ʧʦʩʪʨʦʝʥʘ ʠʟ ʢʚʘʨʢʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ. 

ɼʨʫʛʠʝ ʯʘʩʪʠʮʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʴʶ, ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʙʣʦʢʘʤʠ ʤʘʪʝʨʠʠ, ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʜʨʫʛʫʶ ʨʘʙʦʪʫ. ʏʝʪʳʨʝ ʠʟ ʥʠʭ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʝʨʝʥʦʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ, ʥʘʟʳʚʘʶʪʩʷ ʙʦʟʦʥʘʤʠ
14
. ʄʳ ʥʝ ʧʨʦʚʘʣʠʚʘʝʤʩʷ 
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12 ʇʦʣʥʫʶ ʠʩʪʦʨʠʶ ʦʪʢʨʳʪʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥ.: Hoddeson et al. 

1999 (ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ). 

 

13 ʏʘʩʪʠʮʳ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʫʶʪ ʪʨʠ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʤʘʩʩʦʡ. ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ 

ʢʚʘʨʢʦʚ ï ʵʪʦ ʚʝʨʭʥʠʝ (up) ʠ ʥʠʞʥʠʝ (down) ʢʚʘʨʢʠ, ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʯʘʨʦʚʘʥʥʳʝ (charm) ʠ 

ʩʪʨʘʥʥʳʝ (strange) ʢʚʘʨʢʠ, ʘ ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ï ʧʨʝʣʝʩʪʥʳʝ (beauty ʠʣʠ bottom) ʠ ʠʩʪʠʥʥʳʝ (truth ʠʣʠ top). ɺ 

ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʚʪʦʨʦʝ ʠ ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʷ ʢʚʘʨʢʦʚ ï ʵʪʦ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʢʫʟʝʥʳ ʢʚʘʨʢʦʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʣʝʧʪʦʥʦʚ ï ʵʪʦ ʵʣʝʢʪʨʦʥʳ ʠ ʵʣʝʢʪʨʦʥʥʦʝ ʥʝʡʪʨʠʥʦ. ɺʪʦʨʦʝ, ʙʦʣʝʝ ʪʷʞʝʣʦʝ, ʧʦʢʦʣʝʥʠʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʶʦʥ ʠ ʤʶʦʥʥʦʝ ʥʝʡʪʨʠʥʦ. ʊʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ʣʝʧʪʦʥʦʚ ï ʪʘʫ-ʣʝʧʪʦʥ ʠ ʪʘʫ-ʥʝʡʪʨʠʥʦ. ʄʶʦʥ ʠ 

ʪʘʫ-ʣʝʧʪʦʥ ï ʪʷʞʝʣʳʝ ʚʝʨʩʠʠ ʵʣʝʢʪʨʦʥʘ. 

 

14  ʏʘʩʪʠʮʳ ï ʧʝʨʝʥʦʩʯʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ï ʙʦʟʦʥʳ, ʘ ʠʤʝʥʥʦ ʬʦʪʦʥʳ 

(ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ), ʛʣʶʦʥʳ (ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) ʠ W- ʠ Z-ʙʦʟʦʥʳ (ʩʣʘʙʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ). ʇʷʪʳʡ ʚ ʵʪʦʤ ʨʷʜʫ ï ʙʦʟʦʥ ʍʠʛʛʩʘ. ʊʝʨʤʠʥ ñʙʦʟʦʥʳò ʧʦʷʚʠʣʩʷ ʚ ʯʝʩʪʴ ʠʥʜʠʡʩʢʦʛʦ ʬʠʟʠʢʘ 

ʉʘʪʠʝʥʜʨʘ ʅʘʪ ɹʦʟʝ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ɹʦʟʝ ʩʤ. ʚ ʢʥ.: Satyendra Nath Bose: His Life and Times, 

edited by Kameshwar ʉ Wali. World Scientific, 2009. 

 



ʩʢʚʦʟʴ ʧʦʣ ʙʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʢʦʪʦʨʦʝ ʧʝʨʝʥʦʩʠʪʩʷ ʬʦʪʦʥʘʤʠ ï 

ʢʚʘʥʪʘʤʠ, ñʯʘʩʪʠʮʘʤʠ ʩʚʝʪʘò. ɺʥʫʪʨʠ ʘʪʦʤʥʳʭ ʷʜʝʨ ʢʚʘʨʢʠ ʩʢʣʝʠʚʘʶʪʩʷ ñʩʠʣʴʥʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤò, ʥʦʩʠʪʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʯʘʩʪʠʮʳ, ʤʝʪʢʦ ʥʘʟʚʘʥʥʳʝ ʛʣʶʦʥʘʤʠ (ʦʪ 

ʘʥʛʣʠʡʩʢʦʛʦ glue ï ʢʣʝʡ). ɼʨʫʛʠʝ ʯʘʩʪʠʮʳ, ʥʘʟʳʚʘʝʤʳʝ W- ʠ Z- ʙʦʟʦʥʘʤʠ, ʷʚʣʷʶʪʩʷ 

ʥʦʩʠʪʝʣʷʤʠ ʩʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʥʠ ʚʩʪʫʧʘʶʪ ʚ ʜʝʣʦ, ʢʦʛʜʘ 

ʨʘʩʧʘʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ
15
. ʉʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʚʝʥʯʘʝʪ ʝʱʝ ʦʜʥʘ 

ʯʘʩʪʠʮʘ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʥʘʷ ʇʠʪʝʨʦʤ ʍʠʛʛʩʦʤ ʠ ʥʘʟʚʘʥʥʘʷ ʚ ʝʛʦ ʯʝʩʪʴ ʙʦʟʦʥʦʤ 

ʍʠʛʛʩʘ. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʝʩʪʴ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ, ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʦʙ 

ʠʩʪʦʯʥʠʢʝ ʤʘʩʩʳ. ɽʩʣʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʩʪʘʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʩʦʩʪʦʷʪ ʠʟ ʢʚʘʨʢʦʚ ʠ 

ʵʣʝʢʪʨʦʥʦʚ, ʪʦ ʨʝʟʦʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʘʩʩʳ ʵʪʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï ʥʘʠʤʝʥʴʰʠʝ 

ʚʦʟʤʦʞʥʳʝ ʝʜʠʥʠʮʳ ʤʘʩʩʳ. ʊʦʛʜʘ ʣʝʛʢʦ ʧʦʩʯʠʪʘʪʴ, ʢʘʢʫʶ ʤʘʩʩʫ ʠʤʝʝʪ ʣʶʙʦʡ ʦʙʲʝʢʪ, ʧʨʦʩʪʦ 

ʧʨʦʩʫʤʤʠʨʦʚʘʚ ʚʢʣʘʜʳ ʚʩʝʭ ʤʠʣʣʠʘʨʜʦʚ ʢʚʘʨʢʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ. ʆʜʥʘʢʦ 

ʚʩʝ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. 

ʂʦʛʜʘ ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʧʦʣʫʯʘʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʵʪʦ ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ 

ʯʪʦ-ʪʦ ʫʧʫʩʪʠʣʠ. ɺʦʪ, ʢ ʧʨʠʤʝʨʫ, ʧʨʦʪʦʥ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʝʨʭʥʠʭ ʢʚʘʨʢʦʚ ʠ ʦʜʥʦʛʦ 

ʥʠʞʥʝʛʦ. ɽʩʣʠ ʚʳ ʩʣʦʞʠʪʝ ʠʭ ʤʘʩʩʳ, ʪʦ ʧʦʣʫʯʠʪʝ ʚʩʝʛʦ 1 ʧʨʦʮʝʥʪ ʤʘʩʩʳ ʧʨʦʪʦʥʘ. ʅʦ ʦʪʢʫʜʘ 

ʞʝ ʦʩʪʘʣʴʥʳʝ 99 ʧʨʦʮʝʥʪʦʚ ʝʛʦ ʤʘʩʩʳ? ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʩ ʥʝʡʪʨʦʥʦʤ, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʚʝʨʭʥʠʡ ʢʚʘʨʢ ʠ ʜʚʘ ʥʠʞʥʠʭ. ɽʩʣʠ ʥʴʶʪʦʥʦʚʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʤʘʩʩʘ ï ʧʨʦʩʪʦ ʤʝʨʘ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚʘ, ʙʳʣʦ ʙʳ ʧʨʘʚʠʣʴʥʳʤ, ʪʦ 

ʩʫʤʤʠʨʦʚʘʥʠʝ ʤʘʩʩ ʢʚʘʨʢʦʚ ʜʘʣʦ ʙʳ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. ʅʦ ʅʴʶʪʦʥ ʟʥʘʣ ʪʦʣʴʢʦ ʯʘʩʪʴ 

ʧʨʘʚʜʳ. ʅʝʜʦʩʪʘʶʱʘʷ ʤʘʩʩʘ ʙʝʨʝʪʩʷ ʦʪʢʫʜʘ-ʪʦ ʝʱʝ. 

ʉʣʦʞʥʘʷ ʵʪʦ ʰʪʫʢʘ ï ʤʘʩʩʘ. ɸ ʥʘʩʢʦʣʴʢʦ ʩʣʦʞʥʘʷ, ʩʪʘʣʦ ʷʩʥʦ ʚ 1905 ʛʦʜʫ, ʢʦʛʜʘ 

26-ʣʝʪʥʠʡ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ, ʨʘʙʦʪʘʷ ʜʥʝʤ ʚ ʧʘʪʝʥʪʥʦʤ ʚʝʜʦʤʩʪʚʝ ʚ ɹʝʨʥʝ, ʚ ʐʚʝʡʮʘʨʠʠ, ʘ 

ʚʝʯʝʨʘʤʠ ʟʘʥʠʤʘʷʩʴ ʬʠʟʠʢʦʡ, ʥʘʧʠʩʘʣ ʠ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñɿʘʚʠʩʠʪ ʣʠ 

ʠʥʝʨʮʠʷ ʪʝʣʘ ʦʪ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ ʵʥʝʨʛʠʠ?ò. ɿʘʙʝʛʘʷ ʚʧʝʨʝʜ, ʩʢʘʞʝʤ, ʯʪʦ ʦʪʚʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ. ʕʡʥʰʪʝʡʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʩʩʘ ʠ ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ, ʙʦʣʝʝ ʪʦʛʦ ï 

ʤʘʩʩʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʝʨʘ ʩʦʜʝʨʞʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʪʝʣʝ. ɼʣʷ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʵʪʘ ʠʜʝʷ ʧʨʦʟʚʫʯʘʣʘ ʢʘʢ ʛʨʦʤ ʩʨʝʜʠ ʷʩʥʦʛʦ ʥʝʙʘ. ʆʥʘ ï ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ16. ʀʤʝʥʥʦ ʪʦʛʜʘ ʕʡʥʰʪʝʡʥ ʚʳʚʝʣ ʫʨʘʚʥʝʥʠʝ m = ɽ/ʩ
2
, ʛʜʝ 

ʤʘʩʩʘ ʧʨʝʜʤʝʪʘ ʨʘʚʥʘ ʝʛʦ ʵʥʝʨʛʠʠ, ʜʝʣʝʥʥʦʡ ʥʘ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʇʝʨʝʧʠʩʘʚ, ʧʦʣʫʯʘʝʤ 

ʚʩʝʤ ʭʦʨʦʰʦ ʟʥʘʢʦʤʦʝ ʫʨʘʚʥʝʥʠʝ ɽ = mʩ
2
, ʠʟ ʢʦʪʦʨʦʛʦ ʣʝʛʢʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʠʟ-ʟʘ ʛʠʛʘʥʪʩʢʠʭ 

ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ (ʦʢʦʣʦ 300 000 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ) ʜʘʞʝ ʚ ʦʙʲʝʢʪʘʭ ʩ ʤʘʣʝʥʴʢʦʡ 

ʤʘʩʩʦʡ ʩʦʜʝʨʞʠʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ. 

ʆʪʢʨʳʪʠʝ ʕʡʥʰʪʝʡʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʤʘʩʩʘ ʧʨʦʪʦʥʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʫʤʤʘ ʤʘʩʩ ʝʛʦ ʯʘʩʪʝʡ. ʄʘʩʩʘ ʪʨʝʭ ʢʚʘʨʢʦʚ ʚʥʫʪʨʠ ʧʨʦʪʦʥʘ ʨʘʚʥʘ ʚʩʝʛʦ ʣʠʰʴ 

ʦʜʥʦʤʫ ʧʨʦʮʝʥʪʫ ʤʘʩʩʳ ʧʨʦʪʦʥʘ, ʥʦ ʦʥʠ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʙʣʘʛʦʜʘʨʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʠʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʘʩʩʳ ʧʨʦʪʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʥʝʨʛʠʶ ʜʚʠʞʝʥʠʷ 

ʢʚʘʨʢʦʚ ʚʥʫʪʨʠ ʧʨʦʪʦʥʘ ʠ ʵʥʝʨʛʠʶ ʠʭ ʩʚʷʟʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʟʘʤʝʯʘʪʝʣʴʥʦʤʫ ʚʳʚʦʜʫ: 

                                                 
15 ʀʟ ʚʩʝʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʠʣ ʧʨʠʨʦʜʳ ʩʣʘʙʳʝ ʩʠʣʳ, ʚʝʨʦʷʪʥʦ, ʥʘʠʤʝʥʝʝ ʠʟʚʝʩʪʥʳ. ɺʩʝ ʯʘʩʪʠʮʳ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʛʣʶʦʥʦʚ ʠ ʬʦʪʦʥʦʚ, ʦʱʫʱʘʶʪ ʜʝʡʩʪʚʠʝ ʩʣʘʙʳʭ ʩʠʣ. ʆʥʠ ʜʝʡʩʪʚʫʶʪ ʥʘ ʩʪʦʣʴ ʢʦʨʦʪʢʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ, ʯʪʦ ʧʦ ʩʫʪʠ ʜʝʣʘ ʷʚʣʷʶʪʩʷ ʢʦʥʪʘʢʪʥʳʤʠ. ʉʣʘʙʘʷ ʩʠʣʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʘʜʠʦʘʢʪʠʚʥʦʤ 

ʙʝʪʘ-ʨʘʩʧʘʜʝ. ʢʦʛʜʘ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʩʧʫʩʢʘʶʪ ʵʣʝʢʪʨʦʥʳ ʠʣʠ ʧʦʟʠʪʨʦʥʳ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʇʨʠ 

ʦʙʤʝʥʝ W-ʙʦʟʦʥʘʤʠ ʪʠʧ ʢʚʘʨʢʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ, ʠʣʠ ï ʛʦʚʦʨʷ ʠʥʘʯʝ ï ʠʟʤʝʥʠʪʩʷ ʘʨʦʤʘʪ. 

 

16  ʅʴʶʪʦʥʦʚʩʢʠʝ ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʧʨʝʢʨʘʩʥʦ ʦʧʠʩʳʚʘʶʪ ʦʙʲʝʢʪʳ (ʠʣʠ ʯʘʩʪʠʮʳ), ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩʚʝʪ. ʅʦ ʧʨʠ ʩʢʦʨʦʩʪʷʭ, ʙʣʠʟʢʠʭ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʨʝʟʢʦ 

ʠʟʤʝʥʷʶʪʩʷ, ʠ ʚʘʞʥʫʶ ʨʦʣʴ ʥʘʯʠʥʘʝʪ ʠʛʨʘʪʴ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ. ʕʪʘ ʪʝʦʨʠʷ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʜʚʫʭ ʫʪʚʝʨʞʜʝʥʠʡ: ʚʦ-ʧʝʨʚʳʭ, ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʚʩʝʭ ʟʨʠʪʝʣʝʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʦʜʠʥʘʢʦʚʳ ʚʦ ʚʩʝʭ ʠʥʝʨʮʠʘʣʴʥʳʭ (ʥʝʫʩʢʦʨʷʶʱʠʭʩʷ) 

ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʦʜʠʥʘʢʦʚʳ, ʥʘʭʦʜʠʪʝʩʴ ʣʠ ʚʳ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʠʣʠ ʤʯʠʪʝʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

 



ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʩʩʳ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ï ʦʪ ʚʘʰʝʡ ʣʶʙʠʤʦʡ ʩʦʙʘʢʠ ʜʦ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ï 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʚ ʥʝʤ ʟʘʢʣʶʯʝʥʘ ʠ ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʦʙʲʝʢʪ 

ʦʩʪʘʝʪʩʷ ʝʜʠʥʳʤ ʮʝʣʳʤ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʩʦʡ ʠ ʵʥʝʨʛʠʝʡ, ʦʪʢʨʳʪʫʶ ʕʡʥʰʪʝʡʥʦʤ, ʣʫʯʰʝ ʚʩʝʛʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʠʛʘʥʪʩʢʠʝ ʫʩʢʦʨʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʫʙʘʪʦʤʥʳʭ ʯʘʩʪʠʮ. ʉʪʦʣʢʥʠʪʝ ʜʚʝ ʯʘʩʪʠʮʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ, 

ʠ ʦʩʢʦʣʢʠ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʯʘʩʪʠʮʳ, ʯʝʤ 

ʠʩʭʦʜʥʳʝ. ʕʥʝʨʛʠʷ, ʚʳʜʝʣʷʶʱʘʷʩʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ 

ʤʘʩʩʫ ʥʦʚʳʭ ʯʘʩʪʠʮ. 

ʉʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʅʴʶʪʦʥ ʠ ʕʡʥʰʪʝʡʥ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʨʠʨʦʜʳ ʤʘʩʩ, ʥʦ ʚ 1960-ʭ ʛʦʜʘʭ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʥʝ ʭʚʘʪʘʝʪ ʯʝʛʦ-ʪʦ ʝʱʝ. ʋʯʝʥʳʝ ʥʠʢʘʢ ʥʝ 

ʤʦʛʣʠ ʦʙʲʷʩʥʠʪʴ, ʦʪʢʫʜʘ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʧʦʣʫʯʠʣʠ ʩʚʦʶ ʤʘʩʩʫ. ʀʤʝʥʥʦ ʵʪʫ ʪʘʡʥʫ 

ʪʝʦʨʠʷ ʍʠʛʛʩʘ, ʢʘʞʝʪʩʷ, ʦʙʲʷʩʥʠʣʘ. ʀ ʠʤʝʥʥʦ ʩ ʝʝ ʧʦʤʦʱʴʶ ʫʯʝʥʳʝ ʥʘʜʝʶʪʩʷ ʥʘʡʪʠ ʧʦʣʥʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʚʩʝʡ ʠʟʚʝʩʪʥʦʡ ʥʘʤ ʤʘʪʝʨʠʠ. 

 

ʇʠʪʝʨ ʍʠʛʛʩ ʧʨʠʙʳʣ ʚ ʏʘʧʝʣ-ʍʠʣʣ 6 ʩʝʥʪʷʙʨʷ 1965 ʛʦʜʘ. ʆʩʪʘʚʠʚ ɼʞʦʜʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʚ ʪʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʘ, ʫ ʝʝ ʨʦʜʠʪʝʣʝʡ ʚ ʛʦʨʦʜʝ ʋʨʙʘʥʘ, ʰʪʘʪ ʀʣʣʠʥʦʡʩ, ʦʥ ʧʨʠʥʷʣʩʷ 

ʦʙʫʩʪʨʘʠʚʘʪʴ ʠʭ ʥʦʚʳʡ ʜʦʤ. ʅʘʯʘʚ ʨʘʙʦʪʫ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʦʥ ʧʨʠʩʪʫʧʠʣ ʢ ʩʚʦʝʡ ʧʝʨʚʦʡ 

ʙʦʣʴʰʦʡ ʨʘʙʦʪʝ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʤʘʩʩʳ. 24 ʩʝʥʪʷʙʨʷ, ʢʦʛʜʘ ʦʥ ʪʨʫʜʠʣʩʷ ʚ ʬʘʢʫʣʴʪʝʪʩʢʦʡ 

ʙʠʙʣʠʦʪʝʢʝ, ʝʛʦ ʧʦʟʚʘʣʠ ʢ ʪʝʣʝʬʦʥʫ ï ʛʦʣʦʩ ʚ ʪʨʫʙʢʝ ʩʦʦʙʱʠʣ, ʯʪʦ ɼʞʦʜʠ ʪʦʣʴʢʦ ʯʪʦ ʨʦʜʠʣʘ 

ʠʭ ʧʝʨʚʦʛʦ ʩʳʥʘ, ʂʨʠʩʪʦʬʝʨʘ. 

ɿʘʢʦʥʯʠʚ ʩʪʘʪʴʶ ʦ ʤʘʩʩʝ ʚ ʥʦʷʙʨʝ, ʍʠʛʛʩ ʧʦʩʣʘʣ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʚ ʨʝʜʘʢʮʠʶ ʞʫʨʥʘʣʘ ʠ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ï ʬʠʟʠʢʘʤ, ʢʦʪʦʨʳʤ, ʢʘʢ ʦʥ ʜʫʤʘʣ, ʦʥʘ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ. ʊʝʦʨʠʷ ʍʠʛʛʩʘ 

ʦʧʠʩʳʚʘʣʘ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʭʦʪʷ ʪʦʛʜʘ, ʚ 1965 ʛʦʜʫ, ʵʪʦ ʙʳʣʦ ʝʱʝ 

ʥʝ ʩʦʚʩʝʤ ʧʦʥʷʪʥʦ. ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʥʘʯʘʣʫ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʤʘʪʝʨʠʠ 

ʚʦʦʙʱʝ ʥʠʯʝʛʦ ʥʝ ʚʝʩʠʣʠ. ʕʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʙʳʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʝʩʦʤʳʤʠ. ɿʘʪʝʤ, 

ʯʝʨʝʟ ʜʦʣʠ ʩʝʢʫʥʜʳ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ï ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʟʘʧʫʩʪʠʣʦ ʞʠʟʥʴ ʚʦ 

ɺʩʝʣʝʥʥʦʡ, ï ʯʪʦ-ʪʦ ʩʣʫʯʠʣʦʩʴ
17
. ʅʝʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʦʣʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʚʦ ʚʩʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʜʨʫʛ ʚʢʣʶʯʠʣʦʩʴ, ʠ ʚ ʪʦʪ ʞʝ ʩʘʤʳʡ ʤʦʤʝʥʪ ʙʝʟʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ 

ʥʦʩʠʣʠʩʴ ʚʦʢʨʫʛ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʙʳʣʠ ʟʘʭʚʘʯʝʥʳ ʵʪʠʤ ʧʦʣʝʤ ʠ ʧʨʠʦʙʨʝʣʠ ʤʘʩʩʫ. ʀ ʯʝʤ 

ʩʠʣʴʥʝʝ ʦʥʠ ʯʫʚʩʪʚʦʚʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʷ, ʪʝʤ ʪʷʞʝʣʝʝ ʩʪʘʥʦʚʠʣʠʩʴ. 

ɺʨʝʤʷ ʥʘʯʘʣʦ ʦʪʩʯʝʪ 13,7 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʢʦʛʜʘ ʩʣʫʯʠʣʩʷ ʩʘʤʳʡ ʧʝʨʚʳʡ 

ʚʟʨʳʚ
18
. ɺʩʝʣʝʥʥʘʷ ʪʦʛʜʘ ʙʳʣʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʩʛʫʩʪʢʦʤ ʦʛʨʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʩʣʠʰʢʦʤ 

ʧʝʨʝʛʨʝʪʘʷ, ʯʪʦʙʳ ʚ ʥʝʡ ʜʝʡʩʪʚʦʚʘʣʠ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʩʝʡʯʘʩ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. ʅʦ ʚ ʤʛʥʦʚʝʥʠʝ 

ʦʢʘ (ʝʩʣʠ ʙʳ ʪʘʤ ʧʦʙʣʠʟʦʩʪʠ ʙʳʣ ʢʪʦ-ʥʠʙʫʜʴ, ʢʪʦ ʤʦʛ ʙʳ ʤʠʛʥʫʪʴ ʦʢʦʤ) ʂʦʩʤʦʩ ʚʳʨʦʩ ʜʦ 

ʨʘʟʤʝʨʦʚ ʚʦʣʝʡʙʦʣʴʥʦʛʦ ʤʷʯʘ ʠ ʦʭʣʘʜʠʣʩʷ ʜʦʩʪʘʪʦʯʥʦ (ʧʨʠʤʝʨʥʦ ʜʦ 10 ʪʳʩʷʯ ʪʨʠʣʣʠʦʥʦʚ 

ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ), ʯʪʦʙʳ ʧʦʣʝ ʍʠʛʛʩʘ ʦʞʠʣʦ. ʀ ʪʫʪ ʞʝ ʧʝʨʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʤʘʪʝʨʠʠ 

ʙʳʣʠ ʫʢʨʦʱʝʥʳ, ʦʥʠ ʩʜʝʣʘʣʠʩʴ ʪʷʞʝʣʳʤʠ ʠ ʤʝʜʣʠʪʝʣʴʥʳʤʠ, ʢʘʢ ʤʫʭʠ ʚ ʩʫʧʝ. 

ʇʦʣʝ ʍʠʛʛʩʘ ʦʧʨʝʜʝʣʠʣʦ ʩʪʨʫʢʪʫʨʫ ɺʩʝʣʝʥʥʦʡ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʞʠʟʥʴ ʚ 

ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ. ɹʝʟ ʧʦʣʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ 

ʤʘʪʝʨʠʠ, ʚʝʣʠ ʙʳ ʩʝʙʷ ʢʘʢ ʬʦʪʦʥʳ ï ʢʚʘʥʪʳ ʩʚʝʪʘ. ʏʘʩʪʠʮʳ ʙʳ ʥʝ ʩʦʙʠʨʘʣʠʩʴ ʚ ʘʪʦʤʳ, 

ʢʦʪʦʨʳʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʝʡʯʘʩ. ʅʝ ʚʦʟʥʠʢʣʠ ʙʳ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ
19
. ʅʝ ʧʦʷʚʠʣʠʩʴ ʙʳ 

                                                 
17 ʋʯʝʥʳʝ ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʫʞʝ ʟʘ 1 ʧʠʢʦʩʝʢʫʥʜʫ, ʠʣʠ ʦʜʥʫ ʪʨʠʣʣʠʦʥʥʫʶ ʜʦʣʶ ʩʝʢʫʥʜʳ, ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ɺʩʝʣʝʥʥʘʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʳʣʘ, ʯʪʦʙʳ ʚʢʣʶʯʠʣʦʩʴ ʧʦʣʝ ʍʠʛʛʩʘ. 

 

18 ʋʯʝʥʳʝ ʚ ʮʝʣʦʤ ʩʦʛʣʘʰʘʶʪʩʷ, ʯʪʦ ɺʩʝʣʝʥʥʦʡ 13,7 ʤʣʨʜ ʣʝʪ. ɸ ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʜʦ ʵʪʦʛʦ? ʊʝʦʨʠʷ ʜʦ ʩʠʭ 

ʧʦʨ ʥʠʯʝʛʦ ʥʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ, ʠ ʤʳ, ʚʦʟʤʦʞʥʦ, ʥʠʢʦʛʜʘ ʵʪʦʛʦ ʥʝ ʫʟʥʘʝʤ. ʉʪʠʚʝʥ ʍʦʢʠʥʛ 

ʩʨʘʚʥʠʣ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʜʦ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʩ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʢ ʩʝʚʝʨʫ ʦʪ 

ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʘ. 

 

19 ʀʩʯʝʟʥʦʚʝʥʠʝ ʧʦʣʷ ʍʠʛʛʩʘ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠʤʝʣʦ ʙʳ ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʭʠʤʠʠ. ʕʣʝʢʪʨʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʤʘʩʩʫ ʩ ʧʦʤʦʱʴʶ ʧʦʣʷ ʍʠʛʛʩʘ. ɹʝʟ ʵʪʦʛʦ ʧʦʣʷ ʵʣʝʢʪʨʦʥʳ ʦʩʪʘʣʠʩʴ 



ʟʚʝʟʜʳ ʠ ʧʣʘʥʝʪʳ, ʠ ʥʘʰʘ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʫʛʦʣʢʠ ɺʩʝʣʝʥʥʦʡ, ʦʩʪʘʣʘʩʴ ʙʳ 

ʥʘʚʩʝʛʜʘ ʙʝʟʞʠʟʥʝʥʥʦʡ ʧʫʩʪʳʥʝʡ. 

ɺ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʍʠʛʛʩʘ ï ʯʘʩʪʠʮʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʪʠʤ ʤʘʩʩʦʦʙʨʘʟʫʶʱʠʤ ʧʦʣʝʤ. ʊʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʙʦʟʦʥ ʍʠʛʛʩʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʝʩʪʴ ʯʘʩʪʴ ʧʦʣʷ, ʦʩʪʘʚʰʘʷʩʷ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʦʥʦ ʥʘʜʝʣʠʣʦ ʯʘʩʪʠʮʳ ʤʘʩʩʘʤʠ
20
. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʤʝʯʪʘ ʫʯʝʥʳʭ ʩʝʛʦʜʥʷ ï ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʵʪʘ ʯʘʩʪʠʮʘ ʩʫʱʝʩʪʚʫʝʪ, ʠ ʪʝʤ ʩʘʤʳʤ ʜʦʢʘʟʘʪʴ ʪʝʦʨʠʶ ʍʠʛʛʩʘ. 

 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʍʠʛʛʩ ʨʘʟʦʩʣʘʣ ʫʯʝʥʳʤ ʩʚʦʶ ʩʪʘʪʴʶ, ʚ ʝʛʦ ʦʬʠʩ ʚ ʏʘʧʝʣ-ʍʠʣʣʝ 

ʧʨʠʰʝʣ ʧʝʨʚʳʡ ʦʪʢʣʠʢ ï ʦʪ ʌʨʠʤʝʥʘ ɼʘʡʩʦʥʘ. (ɺʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʘʥʛʣʠʯʘʥʠʥ 

ɼʘʡʩʦʥ ʩʣʫʞʠʣ ʚ ʢʦʤʘʥʜʝ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʦʚ ʂʦʨʦʣʝʚʩʢʠʭ ɺɺʉ. ʆʥ ʧʝʨʝʩʝʢ ɸʪʣʘʥʪʠʢʫ ʚ 

ʚʦʟʨʘʩʪʝ 23 ʣʝʪ, ʩʞʠʤʘʷ ʚ ʨʫʢʝ ʧʠʩʴʤʦ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ ʥʘʧʠʩʘʥʦ, ʯʪʦ ʦʥ ʧʨʠʟʥʘʥ ʣʫʯʰʠʤ 

ʤʘʪʝʤʘʪʠʢʦʤ ɸʥʛʣʠʠ. ɿʘ ʠʩʪʝʢʰʝʝ ʚʨʝʤʷ ʦʥ ʩʪʘʣ ʟʥʘʤʝʥʠʪʳʤ ʫʯʝʥʳʤ ʠ ʧʨʦʬʝʩʩʦʨʦʤ 

ʧʨʠʥʩʪʦʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.) 

ʇʦʩʣʘʥʠʝ ʙʳʣʦ ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʠ ʙʦʣʝʝ ʯʝʤ ʣʝʩʪʥʳʤ. ɼʘʡʩʦʥ ʛʦʚʦʨʠʣ, ʯʪʦ ʧʦʣʫʯʠʣ 

ʦʛʨʦʤʥʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʧʦʩʣʝʜʥʝʡ ʨʘʙʦʪʳ ʍʠʛʛʩʘ ï ʦʥʘ ʧʨʦʷʩʥʠʣʘ ʝʤʫ ʚʦʧʨʦʩʳ, ʥʘʜ 

ʢʦʪʦʨʳʤʠ ʦʥ ʣʦʤʘʣ ʛʦʣʦʚʫ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ʆʥ ʧʦʧʨʦʩʠʣ ʍʠʛʛʩʘ ʧʨʦʚʝʩʪʠ ʚʝʩʥʦʡ ʩʝʤʠʥʘʨ ʚ 

ʠʥʩʪʠʪʫʪʝ ʠ ʥʘ ʥʝʤ ʨʘʩʩʢʘʟʘʪʴ ʧʨʦ ʩʚʦʶ ʪʝʦʨʠʶ. ʍʠʛʛʩ ʙʳʣ ʦʰʘʨʘʰʝʥ ʠ ʧʨʠʥʷʣ ʧʨʝʜʣʦʞʝʥʠʝ 

ʥʝ ʨʘʟʜʫʤʳʚʘʷ. 

 

ɺʦʩʪʦʨʛʠ ɼʘʡʩʦʥʘ ʧʦ ʧʦʚʦʜʫ ʩʪʘʪʴʠ ʍʠʛʛʩʘ ʥʝ ʦʟʥʘʯʘʣʠ, ʯʪʦ ʪʦʛʦ ʞʜʘʣʘ ʣʝʛʢʘʷ ʧʦʝʟʜʢʘ. 

ɺ ʀʥʩʪʠʪʫʪʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘʣʠ, ʧʦʞʘʣʫʡ, ʣʫʯʰʠʝ ʬʠʟʠʢʠ ʚ 

ʤʠʨʝ. ʕʪʦʪ ʟʥʘʤʝʥʠʪʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʦʩʥʦʚʘʣ ʚ 1930-ʭ ʛʦʜʘʭ ʠʟʚʝʩʪʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʬʠʣʘʥʪʨʦʧ ʃʫʠʩ ɹʘʤʙʝʨʛʝʨ. ʉʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʩʦʪʨʫʜʥʠʢ ʠʥʩʪʠʪʫʪʘ, ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ, 

ʧʨʦʨʘʙʦʪʘʣ ʪʘʤ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʧʷʪʴ ʣʝʪ ʩʚʦʝʡ ʞʠʟʥʠ, ʧʳʪʘʷʩʴ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʚʦʟʥʠʢʣʠ 

ʩʠʣʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʠʨʦʜʝ. ʈʘʙʦʪʘʣ ʪʘʤ ʠ ʘʚʩʪʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʣʦʛʠʢ ʂʫʨʪ ɻʸʜʝʣʴ ï 

ʧʝʨʝʩʤʘʪʨʠʚʘʣ ʧʨʝʜʝʣʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ. ʆʥ ʯʘʩʪʦ ʜʦʩʘʞʜʘʣ ʕʡʥʰʪʝʡʥʫ, ʟʘʷʚʣʷʷ, 

ʯʪʦ ʝʛʦ ʟʥʘʤʝʥʠʪʘʷ ʪʝʦʨʠʷ ʜʦʧʫʩʢʘʝʪ ʧʫʪʝʰʝʩʪʚʠʷ ʚʦ ʚʨʝʤʝʥʠ
21
. ʆʪʝʮ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ ʚ ʵʪʦʤ ʠʥʩʪʠʪʫʪʝ ʟʘʥʠʤʘʣʩʷ ʧʝʨʝʥʦʩʦʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠʛʨʳ ʚ ʧʦʢʝʨ ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʪʨʘʪʝʛʠʶ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ 

ʧʦʤʦʯʴ ʚʳʠʛʨʘʪʴ ʭʦʣʦʜʥʫʶ ʚʦʡʥʫ
22

. 

ʅʦ ʢʣʶʯʝʚʦʡ ʬʠʛʫʨʦʡ ʚ ʠʥʩʪʠʪʫʪʝ ʙʳʣ ʈʦʙʝʨʪ ʆʧʧʝʥʛʝʡʤʝʨ, ʚʦʟʛʣʘʚʣʷʚʰʠʡ 

ʄʘʥʭʵʪʪʝʥʩʢʠʡ ʧʨʦʥʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ʘʪʦʤʥʦʡ ʙʦʤʙʳ. ʆʥ ʩʪʘʣ ʛʣʘʚʦʡ ʠʥʩʪʠʪʫʪʘ ʚ 1946 ʛʦʜʫ ʠ 

ʪʦʞʝ ʚʥʝʩ ʩʚʦʡ ʚʢʣʘʜ ʚ ʬʘʥʪʘʩʪʠʯʝʩʢʫʶ ʘʫʨʫ ʵʪʦʛʦ ʤʝʩʪʘ. ʆʧʧʝʥʛʝʡʤʝʨ ʩʣʘʚʠʣʩʷ ʩʚʦʠʤ 

ʚʩʧʳʣʴʯʠʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠ ʦʩʪʨʳʤ ʷʟʳʢʦʤ ʠ ʤʦʛ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ, ʩʣʫʯʠʩʴ 

ʝʤʫ ʧʦʷʚʠʪʴʩʷ ʥʘ ʝʞʝʥʝʜʝʣʴʥʦʤ ʠʥʩʪʠʪʫʪʩʢʦʤ ʩʝʤʠʥʘʨʝ. ʅʝʨʝʜʢʦ ʦʥ ʟʘʧʫʛʠʚʘʣ ʥʝ ʩʣʠʰʢʦʤ 

ʫʚʝʨʝʥʥʳʭ ʚ ʩʝʙʝ ʜʦʢʣʘʜʯʠʢʦʚ, ʞʝʩʪʦʢʦ ʚʳʩʤʝʠʚʘʷ ʠʭ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʧʨʘʚʣʷʷ ʠ ʥʝ ʜʘʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʚʝʪʠʪʴ. ɿʘ ʵʪʦ ɼʘʡʩʦʥ ʝʛʦ ʥʝ ʣʶʙʠʣ, ʠ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʫʯʝʥʳʤʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʝʤʠʥʘʨʦʚ ʚʦʟʥʠʢʘʣʠ ʧʝʨʝʙʨʘʥʢʠ. ɼʘʡʩʦʥ ʩʢʘʟʘʣ ʤʥʝ ʦʜʥʘʞʜʳ: 

                                                                                                                                                                  
ʙʳ ʙʝʟʤʘʩʩʦʚʳʤʠ ʠ ʜʚʠʛʘʣʠʩʴ ʙʳ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʘʪʦʤʥʳʝ ʷʜʨʘ ʟʘʭʚʘʪʠʣʠ ʠʭ ʥʘ ʘʪʦʤʥʳʝ ʦʨʙʠʪʳ. 

ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʩʪʘʣʘ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ. 

 

20 ɺ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʧʦʣʝ ʍʠʛʛʩʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʥʝʡʪʨʘʣʴʥʳʭ ʠ ʜʚʫʭ ʟʘʨʷʞʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɼʚʘ ʟʘʨʷʞʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ ʜʘʶʪ ʤʘʩʩʫ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤ W-ʙʦʟʦʥʘʤ. 

ʆʜʠʥ ʥʝʡʪʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʜʘʝʪ ʤʘʩʩʫ Z-ʙʦʟʦʥʫ. ɹʦʟʦʥ ʍʠʛʛʩʘ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʤ ʦʩʪʘʚʰʝʛʦʩʷ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʦʣʷ. 

 

21 ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ɻʸʜʝʣʷ ʩʤ. ʚ ʢʥ.: Gregory J. Chaitin. Thinking about Godel and 

Turing: Essays on Complexity, 1970-2007. World Scientific, 2007. 

 

22 ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ʬʦʥ ʅʝʡʤʘʥʘ ʦ ʪʝʦʨʠʠ ʠʛʨ ʩʤ. ʚ ʢʥ.: William Poundstone. 

Prisonerôs Dilemma: John von Neumann, Game Theory and the Puzzle of the Bomb. Anchor Books, 1993. 

 



ñʆʧʧʝʥʛʝʡʤʝʨ ʚʩʝʛʜʘ ʩʪʘʨʘʣʩʷ ʤʥʝ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʙʳ ʷ ʩʢʘʟʘʣ, ʝʩʣʠ ʙʳ ʙʳʣ ʪʘʢ ʞʝ ʫʤʝʥ, ʢʘʢ 

ʦʥò
23

. 

 

ʍʠʛʛʩ ʚʝʣ ʤʘʰʠʥʫ ʜʘʣʴʰʝ, ʜʫʤʘʷ ʦ ʩʚʦʝʤ ʜʦʢʣʘʜʝ ʥʘ ʟʘʚʪʨʘʰʥʝʤ ʩʝʤʠʥʘʨʝ. ʇʦʞʘʣʫʡ, 

ʘʫʜʠʪʦʨʠʷ ʙʫʜʝʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʝʭ, ʧʝʨʝʜ ʢʦʪʦʨʳʤʠ ʦʥ ʚʳʩʪʫʧʘʣ ʨʘʥʴʰʝ
24

. 

ʇʦʛʨʫʟʠʚʰʠʩʴ ʚ ʩʚʦʠ ʤʳʩʣʠ, ʦʥ ʧʦʯʪʠ ʟʘʙʳʣ ʦ ʪʦʤ, ʯʪʦ ʚʝʜʝʪ ʤʘʰʠʥʫ! ʍʠʛʛʩ ʩʲʝʭʘʣ ʥʘ 

ʦʙʦʯʠʥʫ, ʩʜʝʣʘʣ ʥʝʩʢʦʣʴʢʦ ʛʣʫʙʦʢʠʭ ʚʜʦʭʦʚ ʠ ʧʦʧʳʪʘʣʩʷ ʫʩʧʦʢʦʠʪʴʩʷ. ʂʘʢʦʝ ʩʯʘʩʪʴʝ ï 

ʚʧʝʨʝʜʠ ʫʯʝʥʳʡ ʫʚʠʜʝʣ ʜʦʨʦʞʥʳʡ ʟʥʘʢ. ʇʦʚʦʨʦʪ ʥʘ ʇʨʠʥʩʪʦʥ ʙʳʣ ʫʞʝ ʯʝʨʝʟ ʤʠʣʶ. ʆʥ 

ʧʦʯʪʠ ʫ ʮʝʣʠ. 

ʀʥʩʪʠʪʫʪ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʠʣʠ ʦʪ ʇʨʠʥʩʪʦʥʘ, ʘ 

ʝʛʦ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʜ, ʨʘʩʢʠʥʫʚʰʠʡʩʷ ʥʘ 800 ʘʢʨʦʚ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 

ʧʦʝʭʘʪʴ ʧʨʷʤʦ ʚ ʠʥʩʪʠʪʫʪ, ʍʠʛʛʩ ʩʜʝʣʘʣ ʢʨʫʛ ʧʦ ʛʦʨʦʜʫ, ʘ ʧʦʪʦʤ ʧʨʠʧʘʨʢʦʚʘʣʩʷ ʫ ʧʦʯʪʳ. 

ɿʘʡʜʷ, ʦʥ ʧʝʨʝʢʠʥʫʣʩʷ ʧʘʨʦʡ ʩʣʦʚ ʩʦ ʩʣʫʞʘʱʠʤ, ʠ ʪʦʪ ʚʳʥʫʣ ʠʟ ʢʦʥʪʦʨʢʠ ʢʦʥʚʝʨʪ ʩ 

ʚʳʧʫʱʝʥʥʦʡ ʚ ʯʝʩʪʴ ʜʥʷ ʨʦʞʜʝʥʠʷ ʕʡʥʰʪʝʡʥʘ 8-ʮʝʥʪʦʚʦʡ ʤʘʨʢʦʡ (ʕʡʥʰʪʝʡʥ ʨʦʜʠʣʩʷ ʢʘʢ 

ʨʘʟ ʚ ʵʪʦʪ ʜʝʥʴ, ʪʦʣʴʢʦ ʚ 1879 ʛʦʜʫ) ʠ ʧʨʦʰʪʝʤʧʝʣʝʚʘʣ ʝʛʦ. ʅʘ ʤʘʨʢʝ ʙʳʣʘ ʬʦʪʦʛʨʘʬʠʷ 

ʚʝʣʠʢʦʛʦ ʬʠʟʠʢʘ, ʩʜʝʣʘʥʥʘʷ 20 ʣʝʪ ʥʘʟʘʜ ʌʠʣʠʧʧʦʤ ʍʘʣʩʤʘʥʦʤ, ʜʨʫʛʦʤ ʩʝʤʴʠ ʕʡʥʰʪʝʡʥʘ. 

(ʍʘʣʩʤʘʥ ʧʨʦʚʝʣ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʘʚʩʪʨʠʡʩʢʦʡ ʪʶʨʴʤʝ ʧʦ ʧʦʜʦʟʨʝʥʠʶ ʚ ʫʙʠʡʩʪʚʝ ʩʚʦʝʛʦ 

ʦʪʮʘ ʚʦ ʚʨʝʤʷ ʧʨʦʛʫʣʢʠ ʚ ɸʣʴʧʘʭ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʍʘʣʩʤʘʥ-ʩʪʘʨʰʠʡ ʩʘʤ ʫʧʘʣ ʚ ʧʨʦʧʘʩʪʴ, ʵʪʦ 

ʙʳʣʘ ʪʨʘʛʠʯʝʩʢʘʷ ʩʣʫʯʘʡʥʦʩʪʴ, ʥʦ ʩʚʠʜʝʪʝʣʝʡ ʥʝ ʙʳʣʦ, ʠ ʌʠʣʠʧʧ ʧʦʧʘʣ ʚ ʪʶʨʴʤʫ. ʇʦʟʞʝ ʝʛʦ 

ʦʩʚʦʙʦʜʠʣʠ ʙʣʘʛʦʜʘʨʷ ʚʤʝʰʘʪʝʣʴʩʪʚʫ ʕʡʥʰʪʝʡʥʘ.) ʍʠʛʛʩ, ʫʚʠʜʝʚ ʤʘʨʢʫ, ʚʦʟʤʫʪʠʣʩʷ ï ʪʘʤ 

ʙʳʣʦ ʥʘʧʠʩʘʥʦ, ʯʪʦ ʕʡʥʰʪʝʡʥ ï ñʠʟʚʝʩʪʥʳʡ ʘʤʝʨʠʢʘʥʝʮò. ʍʦʪʷ ʕʡʥʰʪʝʡʥ ʠ ʧʨʠʥʷʣ 

ʘʤʝʨʠʢʘʥʩʢʦʝ ʛʨʘʞʜʘʥʩʪʚʦ ʚ 1940 ʛʦʜʫ, ʍʠʛʛʩ ʩʯʠʪʘʣ ʝʛʦ ʧʦ ʜʫʭʫ ʝʚʨʦʧʝʡʮʝʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʦʥ ʧʦʜʫʤʘʣ, ʯʪʦ ʤʘʨʢʘ ʩ ʕʡʥʰʪʝʡʥʦʤ ʧʦʥʨʘʚʠʪʩʷ ʅʠʢʦʣʘʩʫ ʂʝʤʤʝʨʫ, ʝʛʦ ʜʨʫʛʫ ʠ ʥʘʩʪʘʚʥʠʢʫ 

ʠʟ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠ ʦʪʧʨʘʚʠʣ ʢʦʥʚʝʨʪ ʚ ʐʦʪʣʘʥʜʠʶ. 

ʋʞʝ ʧʨʠʙʣʠʞʘʣʩʷ ʚʝʯʝʨ, ʢʦʛʜʘ ʍʠʛʛʩ ʧʦʜʲʝʭʘʣ ʢ ʠʥʩʪʠʪʫʪʫ ʠ ʚʩʪʨʝʪʠʣʩʷ ʩ ʌʨʠʤʝʥʦʤ 

ɼʘʡʩʦʥʦʤ. ɺʩʢʦʨʝ, ʙʝʩʝʜʫʷ ʩ ʥʦʚʳʤ ʜʨʫʛʦʤ, ʍʠʛʛʩ ʟʘʙʳʣ ʦ ʩʪʨʘʰʥʦʤ ʚʦʣʥʝʥʠʠ, ʧʝʨʝʞʠʪʦʤ 

ʧʦ ʜʦʨʦʛʝ ʚ ʇʨʠʥʩʪʦʥ. ɸ ʧʦʪʦʤ ʍʠʛʛʩʳ ʦʪʧʨʘʚʠʣʠʩʴ ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʜʣʷ ʥʠʭ ʢʚʘʨʪʠʨʫ ʠ, 

ʫʩʪʘʚʰʠʝ, ʫʧʘʚ ʥʘ ʢʨʦʚʘʪʴ, ʩʨʘʟʫ ʧʨʦʚʘʣʠʣʠʩʴ ʚ ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʡ ʠʤ ʚ ʪʦʪ ʚʝʯʝʨ ʩʦʥ. 

ɼʦʢʣʘʜ ʍʠʛʛʩʘ ʙʳʣ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ 4.15 ʚʝʯʝʨʘ ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ. ɺʦʡʜʷ ʚ ʘʫʜʠʪʦʨʠʶ, 

ʇʠʪʝʨ ʫʚʠʜʝʣ ɼʘʡʩʦʥʘ, ʩʪʦʷʱʝʛʦ ʫ ʢʘʬʝʜʨʳ, ï ʝʛʦ ʜʦʢʣʘʜ ʙʳʣ ʧʝʨʚʳʤ. ɼʘʡʩʦʥ ʩʦʙʠʨʘʣʩʷ 

ʛʦʚʦʨʠʪʴ ʦʙ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʭ ʚʝʱʘʭ ï ʧʨʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʪʝʨʠʠ, ʧʨʦ ʪʦ, ʧʦʯʝʤʫ ʧʨʝʜʤʝʪʳ 

ʚʦʢʨʫʛ ʥʘʩ ʦʩʪʘʶʪʩʷ ʮʝʣʴʥʳʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʦʜʝʨʞʘʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʯʘʩʪʠʮ. ʆʥ ʨʘʩʩʢʘʟʳʚʘʣ ʩʦʙʨʘʚʰʠʤʩʷ ʦ ʯʨʝʟʚʳʯʘʡʥʦ ʤʦʱʥʳʭ, ʥʦ ʪʦʥʢʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʩʠʣʘʭ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ, ʢ ʧʨʠʤʝʨʫ, ʢʥʠʛʘ ʫ ʚʘʩ ʚ ʨʫʢʘʭ, ʫʯʠʪʳʚʘʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʝʝ ʘʪʦʤʘʭ, ʥʝ ʨʘʟʨʳʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ, ʘ ʥʘʰʘ ʦʜʝʞʜʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ 

ʥʝ ʚʟʨʳʚʘʝʪʩʷ ʠ ʥʝ ʦʙʨʘʱʘʝʪʩʷ ʚ ʤʠʣʣʠʦʥ ʩʫʙʘʪʦʤʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. 

ɿʘʢʦʥʯʠʚ ʜʦʢʣʘʜ, ɼʘʡʩʦʥ ʧʨʝʜʣʦʞʠʣ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ. ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʦʥʠ 

ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʦʩʪʨʳʤʠ. ʊʝʤʧʝʨʘʤʝʥʪʥʳʝ ʜʠʩʢʫʩʩʠʠ ʙʳʣʠ ʚ ʪʨʘʜʠʮʠʷʭ ʠʥʩʪʠʪʫʪʘ, 

ʥʝʜʘʨʦʤ ʝʞʝʥʝʜʝʣʴʥʳʝ ʩʝʤʠʥʘʨʳ ʟʘʨʘʙʦʪʘʣʠ ʠʥʪʨʠʛʫʶʱʝʝ ʥʘʟʚʘʥʠʝ ñʙʝʩʧʦʨʷʜʦʯʥʳʝ 

ʩʝʤʠʥʘʨʳò
25
. ʆʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʞʜʫʶ ʥʝʜʝʣʶ, ʥʦ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʲʷʚʠʪʴ ʜʦʢʣʘʜʯʠʢʘ 

ʠ ʪʝʤʫ ʟʘʨʘʥʝʝ, ʘʫʜʠʪʦʨʠʷ ï ʠ ʩʘʤ ʜʦʢʣʘʜʯʠʢ ï ʫʟʥʘʚʘʣʠ ʦʙʦ ʚʩʝʤ ʚ ʜʝʥʴ ʩʝʤʠʥʘʨʘ. 

ʆʨʛʘʥʠʟʦʚʘʥʦ ʵʪʦ ʙʳʣʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: ʢʦʛʜʘ ʫʯʘʩʪʥʠʢʠ ʩʝʤʠʥʘʨʘ ʩʦʙʠʨʘʣʠʩʴ ʚ ʟʘʣʝ, ʧʦ 

ʨʫʢʘʤ ʧʫʩʢʘʣʠ ʰʣʷʧʫ ʩ ʙʫʤʘʞʢʘʤʠ, ʠ ʢʘʞʜʳʡ ʚʳʪʷʛʠʚʘʣ ʩʚʦʶ. ʊʦʤʫ, ʢʦʤʫ ʜʦʩʪʘʚʘʣʘʩʴ 

ʧʦʩʣʝʜʥʷʷ ʙʫʤʘʞʢʘ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʯʝʩʪʴ ʚʳʩʪʫʧʠʪʴ ʧʝʨʝʜ ʙʣʘʛʦʨʦʜʥʳʤ ʩʦʙʨʘʥʠʝʤ. ʀʜʝʷ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʩʪʘʚʠʪʴ ʚʩʝʭ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʥʫʩʝ ʠ ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʣʠʙʦ ʩʜʝʣʘʪʴ 

ʩʚʦʡ ʜʦʢʣʘʜ, ʣʠʙʦ ñʧʦʜʞʘʨʠʪʴ ʥʘ ʛʨʠʣʝò ʪʦʛʦ, ʢʪʦ ʚʳʡʜʝʪ ʥʘ ʪʨʠʙʫʥʫ. 

                                                 
23 ʀʥʪʝʨʚʴʶ ʩ ʘʚʪʦʨʦʤ, ʘʚʛʫʩʪ 2008. 

 

24  
25 ʊʘʤ ʞʝ. 

 



ʂʦʛʜʘ ʚʦʧʨʦʩʳ ʙʳʣʠ ʠʩʯʝʨʧʘʥʳ, ɼʘʡʩʦʥ ʦʙʲʷʚʠʣ ʧʝʨʝʨʳʚ ʥʘ ʯʘʡ ʠ ʩʢʘʟʘʣ, ʯʪʦ ʠʭ ʛʦʩʪʴ, 

ʇʠʪʝʨ ʍʠʛʛʩ, ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ ʜʦʢʣʘʜʯʠʢʦʤ. ʍʠʛʛʩ ʧʦʩʣʝʜʦʚʘʣ ʟʘ ʪʦʣʧʦʡ ʚ ʩʪʦʣʦʚʫʶ ʠ ʟʘ 

ʯʘʰʢʦʡ ʯʘʷ ʨʘʟʛʦʚʦʨʠʣʩʷ ʩ ʥʝʤʝʮʢʠʤ ʬʠʟʠʢʦʤ ʂʣʘʫʩʦʤ ʍʝʧʧʦʤ. ʆʥʠ ʫʞʝ ʚʩʪʨʝʯʘʣʠʩʴ 

ʦʜʥʘʞʜʳ ʥʘ ʣʝʪʥʝʡ ʰʢʦʣʝ ʚ ʐʦʪʣʘʥʜʠʠ ʚ 1960 ʛʦʜʫ. ɺʦ ʚʨʝʤʷ ʙʝʩʝʜʳ ʍʝʧʧ ʫʧʦʤʷʥʫʣ ʨʘʙʦʪʫ 

ʪʨʝʭ ʦʯʝʥʴ ʫʚʘʞʘʝʤʳʭ ʫʯʝʥʳʭ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʦʪ-ʚʦʪ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʘ
26

. ñʆʥʘ ʥʘʥʝʩʝʪ 

ʩʦʢʨʫʰʠʪʝʣʴʥʳʡ ʫʜʘʨ ʧʦ ʚʘʰʝʡ ʪʝʦʨʠʠ, ï ʟʘʷʚʠʣ ʦʥ. ï ɺ ʥʝʡ ʚʩʝ ʧʨʘʚʠʣʴʥʦ, ʘ ʚʦʪ ʫ ʚʘʩ 

ʯʪʦ-ʪʦ ʥʝ ʪʘʢò. 

ʍʦʨʦʰʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʯʪʦ ʥʘ ʪʦʤ ʩʝʤʠʥʘʨʝ ʥʝ ʙʳʣʦ ʆʧʧʝʥʛʝʡʤʝʨʘ. ʍʠʛʛʩ ʧʦʥʷʪʠʷ 

ʥʝ ʠʤʝʣ, ʯʪʦ ʛʨʦʟʥʳʡ ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʙʦʣʝʥ ʨʘʢʦʤ ʠ ʩʧʫʩʪʷ ʪʨʠ ʤʝʩʷʮʘ ʧʦʩʣʝ ʩʝʤʠʥʘʨʘ 

ʦʬʠʮʠʘʣʴʥʦ ʧʦʜʘʩʪ ʚ ʦʪʩʪʘʚʢʫ
27
. ʅʦ ʚʦʪ ʢʦʥʯʠʣʩʷ ʧʝʨʝʨʳʚ, ʠ ʇʠʪʝʨ ʥʘʯʘʣ ʜʦʢʣʘʜ, ʰʘʛ ʟʘ 

ʰʘʛʦʤ ʦʙʲʷʩʥʷʷ ʩʫʪʴ ʩʚʦʝʡ ʪʝʦʨʠʠ. ɼʘʡʩʦʥ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʫʰʘʣ ï ʦʥ ʩʨʘʟʫ ʧʦʥʷʣ, ʯʪʦ ʨʘʙʦʪʘ 

ʍʠʛʛʩʘ ʢʨʘʩʠʚʘ
28
. ʂʘʢ ʪʦʣʴʢʦ ʛʦʩʪʴ ʟʘʢʦʥʯʠʣ ʛʦʚʦʨʠʪʴ, ʪʫʪ ʞʝ ʚʟʣʝʪʝʣʠ ʚʚʝʨʭ ʥʝʩʢʦʣʴʢʦ ʨʫʢ. 

ʍʦʪʷ ʍʠʛʛʩ ʚʦʣʥʦʚʘʣʩʷ ʧʝʨʝʜ ʩʝʤʠʥʘʨʦʤ, ʚ ʝʛʦ ʤʘʥʝʨʝ ʛʦʚʦʨʠʪʴ ʦʱʫʱʘʣʘʩʴ 

ʥʝʩʦʤʥʝʥʥʘʷ ʫʚʝʨʝʥʥʦʩʪʴ. ʆʥ ʧʨʝʢʨʘʩʥʦ ʟʥʘʣ ʫʨʘʚʥʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʣʘʩʴ ʝʛʦ ʪʝʦʨʠʷ, 

ʯʫʚʩʪʚʦʚʘʣ ʠʭ ʛʣʫʙʠʥʥʳʡ ʩʤʳʩʣ. ʆʥ ʧʦʥʠʤʘʣ, ʯʪʦ ʚʳʜʚʠʥʫʪʳʝ ʠʤ ʠʜʝʠ ʟʘʪʨʘʛʠʚʘʣʠ ʩʘʤʫʶ 

ʩʫʱʥʦʩʪʴ ʙʳʪʠʷ. ʕʪʦ ʥʝ ʦʟʥʘʯʘʣʦ, ʢʦʥʝʯʥʦ, ʯʪʦ ʦʥʠ ʚʝʨʥʳ. ʄʥʦʛʠʝ ʚʝʱʠ, ʢʦʪʦʨʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳ, ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʧʨʠʨʦʜʝ. ʅʦ ʝʩʣʠ ʝʛʦ ʪʝʦʨʠʷ ʥʝ ʩʦʜʝʨʞʘʣʘ 

ʦʰʠʙʦʢ, ʦʥʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʤʦʛʣʘ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʦʧʠʩʘʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ. 

ɺʦʧʨʦʩʳ ʙʳʣʠ ʪʨʫʜʥʳʤʠ, ʧʦʨʦʡ ʦʥʠ ʩʦʜʝʨʞʘʣʠ ʦʩʪʨʫʶ ʢʨʠʪʠʢʫ, ʥʦ ʥʠʢʪʦ ʠʟ 

ʩʦʙʨʘʚʰʠʭʩʷ ʥʝ ʧʦʜʚʝʨʛ ʩʦʤʥʝʥʠʶ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. ʊʝʦʨʠʷ ʍʠʛʛʩʘ 

ʧʨʦʰʣʘ ʩʘʤʦʝ ʩʣʦʞʥʦʝ ʠʩʧʳʪʘʥʠʝ. 

ɼʘʡʩʦʥ ʧʦʙʣʘʛʦʜʘʨʠʣ ʍʠʛʛʩʘ ʟʘ ʚʳʩʪʫʧʣʝʥʠʝ ʠ ʟʘʢʨʳʣ ʩʝʤʠʥʘʨ, ʜʦʚʦʣʴʥʳʡ, ʯʪʦ ʜʦʢʣʘʜ 

ʛʦʩʪʷ ʧʨʦʰʝʣ ʭʦʨʦʰʦ. ʇʦʟʞʝ ʍʠʛʛʩ ʩʣʳʰʘʣ, ʯʪʦ ɸʨʪʫʨ ɺʘʡʪʤʘʥ, ʥʘʠʙʦʣʝʝ ʫʚʘʞʘʝʤʳʡ ʬʠʟʠʢ 

ʚ ʘʫʜʠʪʦʨʠʠ, ʩʢʘʟʘʣ ʢʦʣʣʝʛʘʤ, ʯʪʦ ʠʤ ʙʳ ʩʣʝʜʦʚʘʣʦ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ñʜʦʢʘʟʘʪʝʣʴʩʪʚʘò 

ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ ʍʠʛʛʩʘ. ʆʥ ʧʦʚʝʨʠʣ ʢʘʞʜʦʤʫ ʩʣʦʚʫ ʍʠʛʛʩʘ. 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʝʜʘ ʩ ɼʘʡʩʦʥʦʤ ʍʠʛʛʩ ʦʧʷʪʴ ʦʪʧʨʘʚʠʣʩʷ ʚ ʜʦʨʦʛʫ. ɺʪʦʨʦʝ 

ʧʨʠʛʣʘʰʝʥʠʝ ʧʨʠʰʣʦ ʠʟ ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛʜʝ ʨʘʙʦʪʘʣ ʉʠʜʥʠ ʂʦʫʣʤʘʥ, ʚʠʜʥʳʡ 

ʬʠʟʠʢ ʠ ʠʟʚʝʩʪʥʳʡ ʚʩʝʤ ʰʫʪʥʠʢ. ʍʠʛʛʩ ʨʝʰʠʣ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʦʪʢʨʳʪʦʤ ʦʙʩʫʞʜʝʥʠʠ 

ʩʚʦʝʡ ʪʝʦʨʠʠ ʚ ɻʘʨʚʘʨʜʝ, ʧʨʝʞʜʝ ʯʝʤ ʦʪʧʨʘʚʠʪʴʩʷ ʦʙʨʘʪʥʦ ʚ ʏʘʧʝʣ-ʍʠʣʣ. ʆʙʩʫʞʜʝʥʠʝ ʙʳʣʦ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʜʥʷ, ʯʪʦ ʥʝ ʩʪʘʣʦ ʥʠ ʜʣʷ ʢʦʛʦ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ: ʂʦʫʣʤʘʥ 

ʚʩʝʛʜʘ ʧʨʦʧʫʩʢʘʣ ʫʪʨʝʥʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʂʘʢ-ʪʦ ʦʥ ʦʙʲʷʩʥʠʣ, ʯʪʦ ʥʝ ʧʨʠʰʝʣ ʥʘ 9-ʯʘʩʦʚʫʶ 

ʫʪʨʝʥʥʶʶ ʣʝʢʮʠʶ ʧʦʪʦʤʫ, ʯʪʦ ʥʝ ʩʤʦʛ ʨʘʙʦʪʘʪʴ ʪʘʢ ʧʦʟʜʥʦ. ʂʦʫʣʤʘʥ ʷʚʥʦ ʥʘʜʝʷʣʩʷ 

ʧʦʨʘʟʚʣʝʯʴʩʷ ʥʘ ʚʳʩʪʫʧʣʝʥʠʠ ʍʠʛʛʩʘ
29
. ʇʦʟʞʝ ʦʥ ʧʨʠʟʥʘʚʘʣʩʷ, ʯʪʦ ʩʢʘʟʘʣ ʩʚʦʠʤ ʩʪʫʜʝʥʪʘʤ: 

ʤʦʣ, ʢʘʢʦʡ-ʪʦ ʠʜʠʦʪ ʧʨʠʝʜʝʪ, ʯʪʦʙʳ ʧʦʛʦʚʦʨʠʪʴ ʩ ʥʠʤʠ. ñʀ ʧʨʠʛʦʪʦʚʴʪʝʩʴ ʧʦʨʚʘʪʴ ʝʛʦ ʚ 

ʢʣʦʯʴʷ!òï ʜʦʙʘʚʠʣ ʦʥ. 

ʕʢʟʝʢʫʮʠʠ ʥʝ ʩʣʫʯʠʣʦʩʴ. ɺ ɻʘʨʚʘʨʜʝ ʚʳʩʪʫʧʣʝʥʠʝ ʍʠʛʛʩʘ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʦʞʠʚʣʝʥʥʫʶ 

ʜʠʩʢʫʩʩʠʶ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʩʪʚʦʚʘʣʠ ʚʩʝ. ɽʱʝ ʨʘʟ ʝʛʦ ʪʝʦʨʠʷ ʧʦʜʚʝʨʛʣʘʩʴ ʪʱʘʪʝʣʴʥʦʤʫ 

ʨʘʟʙʦʨʫ. ɽʩʣʠ ʚʥʘʯʘʣʝ ʧʫʙʣʠʢʘ ʩʦʙʠʨʘʣʘʩʴ ʥʝ ʦʩʪʘʚʠʪʴ ʢʘʤʥʷ ʥʘ ʢʘʤʥʝ ʦʪ ʵʪʦʡ ʪʝʦʨʠʠ, ʪʦ ʩ 

ʜʦʢʣʘʜʘ ʚʩʝ ʫʰʣʠ ʚʝʩʴʤʘ ʟʘʠʥʪʨʠʛʦʚʘʥʥʳʤʠ. ʊʝʦʨʠʷ ʍʠʛʛʩʘ ʧʨʝʦʜʦʣʝʣʘ ʚʘʞʥʝʡʰʠʡ ʨʫʙʝʞ ï 

ʵʪʦ ʙʳʣ ʦʜʠʥ ʠʟ ʪʝʭ ʨʝʜʢʠʭ ʤʦʤʝʥʪʦʚ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ, ʢʦʛʜʘ ʦʪʢʨʳʚʘʝʪʩʷ ʜʚʝʨʴ ʚ ʥʦʚʳʡ ʤʠʨ, 

ʛʜʝ ʞʜʫʪ ʩʚʦʝʛʦ ʦʪʢʨʳʪʠʷ ʥʝʠʟʚʝʩʪʥʳʝ ʷʚʣʝʥʠʷ. 

                                                 
26 Daniel Kastler, Derek W. Robinson and Andre Swieca. Conserved currents and associated symmetries; 

Goldstoneôs theoremô. Communications in Mathematical Physics. Vol. 2. No. 2 (1966). P. 108-120. 

 

27 ʆʧʧʝʥʛʝʡʤʝʨ ʫʰʝʣ ʚ ʦʪʩʪʘʚʢʫ ʩ ʧʦʩʪʘ ʜʠʨʝʢʪʦʨʘ ʚ 1966 ʛʦʜʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʝʤʫ ʧʦʩʪʘʚʠʣʠ ʩʪʨʘʰʥʳʡ 

ʜʠʘʛʥʦʟ ï ʨʘʢ ʛʦʨʣʘ. ʆʥ ʫʤʝʨ 18 ʬʝʚʨʘʣʷ 1967 ʛʦʜʘ ʚ ʚʦʟʨʘʩʪʝ 62 ʣʝʪ. 

 

28 ʀʥʪʝʨʚʴʶ ʩ ʘʚʪʦʨʦʤ, ʘʚʛʫʩʪ 2008 ʛʦʜʘ. 

 

29 Peter Higgs. See óSBGT and all thatô. Weak Neutral Currents, edited by David ɺ Cline. Westview Press, 1997. 

 



ʅʘʜʦ ʩʢʘʟʘʪʴ, ʚ ʥʘʫʢʝ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʯʪʦ ʩʘʤʳʝ ʙʣʝʩʪʷʱʠʝ ʠʜʝʠ ʥʝ ʥʘʭʦʜʷʪ ʧʦʥʠʤʘʥʠʷ ʠ 

ʟʘʙʳʚʘʶʪʩʷ. ʀʥʦʛʜʘ ʦʥʠ ʧʨʠʭʦʜʷʪ ʚ ʥʝʧʨʘʚʠʣʴʥʦʝ ʚʨʝʤʷ, ʠʥʦʛʜʘ ʘʚʪʦʨʳ ʠʭ ʧʣʦʭʦ 

ʨʘʟʲʷʩʥʷʶʪ ʠʣʠ ʥʝ ʥʘʭʦʜʷʪʩʷ ʥʫʞʥʳʝ ʣʶʜʠ, ʯʪʦʙʳ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʧʦʜʜʝʨʞʘʪʴ ʫʯʝʥʦʛʦ. 

ʇʦ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʧʨʠʯʠʥ ʩʢʘʯʦʢ ʚ ʧʦʥʠʤʘʥʠʠ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ ʤʦʞʝʪ ʦʩʪʘʪʴʩʷ 

ʥʝʟʘʤʝʯʝʥʥʳʤ, ʥʝ ʜʘʚ ʠʤʧʫʣʴʩʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. 

ɺʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ, ʧʨʦʜʣʠʚʰʝʡʩʷ ʤʝʥʝʝ ʥʝʜʝʣʠ, ʍʠʛʛʩ ʫʚʝʨʠʣʩʷ, ʯʪʦ ʝʛʦ ʪʝʦʨʠʷ ʥʝ 

ʠʩʯʝʟʥʝʪ ʙʝʟ ʩʣʝʜʘ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʪʝʧʝʥʥʦ ʬʠʟʠʢʠ ʫʩʚʘʠʚʘʣʠ ʝʛʦ ʠʜʝʠ: ʦʥʠ ʟʘʛʦʚʦʨʠʣʠ 

ʦ ʤʝʭʘʥʠʟʤʝ ʍʠʛʛʩʘ, ʧʦʣʷʭ ʍʠʛʛʩʘ ʠ ʦ ʯʘʩʪʠʮʝ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʜʦʢʘʟʘʣʦ ʙʳ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʪʝʦʨʠʠ, ï ʦ ʙʦʟʦʥʝ ʍʠʛʛʩʘ. 

ʊʦʡ ʦʩʝʥʴʶ ʍʠʛʛʩ ʚʝʨʥʫʣʩʷ ʚ ʕʜʠʥʙʫʨʛ ʠ ʩ ʥʦʚʦʡ ʵʥʝʨʛʠʝʡ ʦʢʫʥʫʣʩʷ ʚ ʨʘʙʦʪʫ. ʇʝʨʝʜ 

ʥʠʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʪʦʷʣ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ: ʙʳʣʘ ʣʠ ʝʛʦ ʪʝʦʨʠʷ ʧʨʦʩʪʦ ʙʣʝʩʪʷʱʝʡ ʠʜʝʝʡ ʠʣʠ 

ʯʝʤ-ʪʦ ʙʦʣʴʰʠʤ? ʇʠʪʝʨʫ ʥʫʞʥʦ ʙʳʣʦ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʝʛʦ ʠʜʝʷ ʨʘʙʦʪʘʝʪ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ɺ 

ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʪʝʦʨʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʢʦ ʚʨʝʤʝʥʠ ʝʛʦ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʕʜʠʥʙʫʨʛ, ʦʥʘ 

ʤʥʦʛʦʛʦ ʥʝ ʦʙʲʷʩʥʷʣʘ. ɼʘ, ʦʥʘ ʧʦʢʘʟʳʚʘʣʘ, ʢʘʢ ʥʝʚʝʩʦʤʳʝ ʯʘʩʪʠʮʳ ʤʦʛʣʠ ʧʨʠʦʙʨʝʩʪʠ ʤʘʩʩʫ 

ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ɺʩʝʣʝʥʥʦʡ, ʥʦ ʫ ʬʠʟʠʢʦʚ ʠʤʝʣʩʷ ʮʝʣʳʡ ʚʳʚʦʜʦʢ ʯʘʩʪʠʮ, ʧʨʠʯʝʤ ʫ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʤʘʩʩʘ ʙʳʣʘ, ʘ ʫ ʢʘʢʠʭ-ʪʦ ʝʝ ʥʝ ʙʳʣʦ. ʊʝʦʨʠʷ ʥʝ ʦʙʲʷʩʥʷʣʘ, ʢʘʢʠʝ ʯʘʩʪʠʮʳ 

ʧʦʣʝ ʍʠʛʛʩʘ ʥʘʜʝʣʠʣʦ ʤʘʩʩʦʡ, ʘ ʢʘʢʠʝ ï ʥʝʪ ʠ ʧʦʯʝʤʫ. 

ʆʪʚʝʪʠʚ ʥʘ ʚʩʝ ʵʪʠ ʚʦʧʨʦʩʳ, ʫʯʝʥʳʝ ʩʜʝʣʘʶʪ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʦʪʢʨʳʪʠʡ ʥʘʰʝʛʦ ʚʝʢʘ. ɺ 

ʢʦʥʮʝ ʞʠʟʥʠ ʕʡʥʰʪʝʡʥ ʙʳʣ ʦʜʝʨʞʠʤ ʞʝʣʘʥʠʝʤ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʠʣʳ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʥʘʧʨʠʤʝʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ, ʙʳʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʯʘʩʪʷʤʠ ʦʜʥʦʡ 

ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʫʧʝʨʩʠʣʳ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʪʦʣʴʢʦ ʦʜʥʦ ʤʛʥʦʚʝʥʠʝ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ɺʩʝʣʝʥʥʦʡ. ʉ ʪʝʭ ʧʦʨ ʬʠʟʠʢʠ ʧʳʪʘʶʪʩʷ ʧʦʥʷʪʴ, ʤʦʞʥʦ ʣʠ ʧʦʩʪʨʦʠʪʴ ñʪʝʦʨʠʶ ɺʝʣʠʢʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷò, ʦ ʢʦʪʦʨʦʡ ʤʝʯʪʘʣ ʕʡʥʰʪʝʡʥ. ʊʝʦʨʠʷ ʍʠʛʛʩʘ ʦʙʲʷʩʥʷʣʘ, ʢʘʢ ʧʨʠʨʦʜʘ ʤʦʛʣʘ 

ʚʟʷʪʴ ʚʩʝ ʯʘʩʪʠʮʳ ʚʦ ɺʩʝʣʝʥʥʦʡ ʠ ʦʜʥʠʤ ʤʘʭʦʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ (ʪʝ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʘ 

ʤʘʪʝʨʠʷ) ʥʘʜʝʣʠʪʴ ʤʘʩʩʦʡ, ʘ ʜʨʫʛʠʝ ʦʩʪʘʚʠʪʴ ʙʝʟʤʘʩʩʦʚʳʤʠ (ʥʘʧʨʠʤʝʨ, ʬʦʪʦʥ). ɼʣʷ ʬʠʟʠʢʦʚ 

ʵʪʦ ʚʳʛʣʷʜʝʣʦ ʢʘʢ ʧʦʜʩʢʘʟʢʘ ï ʝʩʣʠ ʙʳ ʦʥʠ ʪʦʣʴʢʦ ʩʤʦʛʣʠ ʨʘʟʚʠʪʴ ʪʝʦʨʠʶ ʍʠʛʛʩʘ ʥʝʤʥʦʛʦ 

ʜʘʣʴʰʝ, ʪʦ ʩʫʤʝʣʠ ʙʳ ʥʘʢʦʥʝʮ ʦʙʲʝʜʠʥʠʪʴ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʚʩʝ ʩʠʣʳ ʧʨʠʨʦʜʳ. 

 

ɻʣʘʚʘ 2 
ɺ ʪʝʥʠ ʙʦʤʙʳ 

 

ɺ ʥʘʯʘʣʝ XX ʚʝʢʘ ʅʝʣʣʠ ʄʝʣʴʙʘ ʙʳʣʘ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʡ ʧʨʠʤʘʜʦʥʥʦʡ. ɹʣʘʛʦʜʘʨʷ 

ʫʜʠʚʠʪʝʣʴʥʦʤʫ, ʩʝʨʝʙʨʷʥʦʤʫ ʛʦʣʦʩʫ ʦʥʘ ʧʨʦʩʣʘʚʠʣʘʩʴ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʦʜʥʦʡ 

ɸʚʩʪʨʘʣʠʠ. ʄʝʣʴʙʘ ʙʣʠʩʪʘʣʘ ʥʘ ʩʮʝʥʘʭ ʤʥʦʞʝʩʪʚʘ ʦʧʝʨʥʳʭ ʪʝʘʪʨʦʚ ʦʪ ʄʘʥʭʵʪʪʝʥʘ ʜʦ 

ʃʦʥʜʦʥʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʪʝʘʪʨʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ɽʚʨʦʧʳ
30
. ʄʘʯʪʳ, ʚʦʟʚʳʰʘʶʱʠʝʩʷ ʥʘʜ 

ʰʪʘʙ-ʢʚʘʨʪʠʨʦʡ ʢʦʤʧʘʥʠʠ ʄʘʨʢʦʥʠ ʚ ʏʝʣʤʩʬʦʨʜʝ (ʛʨʘʬʩʪʚʦ ʕʩʩʝʢʩ), ʜʦʣʞʥʦ ʙʳʪʴ, 

ʧʦʢʘʟʘʣʠʩʴ ʝʡ ʚʝʩʴʤʘ ʫʩʪʨʘʰʘʶʱʠʤʠ. 

ʅʝʣʣʠ ʥʝ ʭʦʪʝʣʘ ʝʭʘʪʴ ʩʶʜʘ. ʆʥʘ ʩ ʧʨʝʟʨʝʥʠʝʤ ʦʪʥʝʩʣʘʩʴ ʢ ʧʦʷʚʣʝʥʠʶ ñʙʝʩʧʨʦʚʦʜʥʳʭò 

ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ, ʚʳʧʫʱʝʥʥʳʭ ʵʪʦʡ ʢʦʤʧʘʥʠʝʡ, ʠ ʥʝ ʧʦʥʠʤʘʣʘ, ʧʦʯʝʤʫ ʩʪʦʣʴʢʦ ʣʶʜʝʡ 

ʭʦʯʝʪ ʧʨʠʦʙʨʝʩʪʠ ʵʪʠ ñʤʘʛʠʯʝʩʢʠʝ ʠʛʨʘʶʱʠʝ ʷʱʠʢʠò. ʅʦ ʜʠʚʘ ʙʳʣʘ ʜʘʤʘ ʥʝ ʧʨʦʤʘʭ. ʅʝʣʴʟʷ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʩʪʫʧʣʝʥʠʷ, ʟʘ ʢʦʪʦʨʦʝ ʦʙʝʱʘʥʦ 10 ʪʳʩ. ʜʦʣʣʘʨʦʚ, ʜʘ ʢ ʪʦʤʫ ʞʝ ʢ ʥʝʤʫ 

ʧʨʠʢʦʚʘʥʦ ʚʥʠʤʘʥʠʝ ʨʝʧʦʨʪʝʨʦʚ ʠ ʞʫʨʥʘʣʠʩʪʦʚ ʚʩʝʛʦ ʤʠʨʘ! 

ʇʝʚʠʮʘ ʢʦʣʝʙʘʣʘʩʴ, ʩʪʦʠʪ ʣʠ ʝʡ ʥʘʯʠʥʘʪʴ ʧʝʪʴ, ʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʦʤʧʘʥʠʠ, ɸʨʪʫʨ 

ɹʘʨʨʦʫʟ, ʫʩʧʦʢʘʠʚʘʣ ʝʝ, ʥʦ, ʧʦʭʦʞʝ, ʥʝ ʦʯʝʥʴ ʫʜʘʯʥʦ. ʋʢʘʟʳʚʘʷ ʚʚʝʨʭ, ʦʥ ʦʙʲʷʩʥʷʣ, ʢʘʢ 

ʛʠʛʘʥʪʩʢʠʝ ʨʘʜʠʦʘʥʪʝʥʥʳ ʩ ʚʳʩʦʪʳ ʩʦʪʝʥ ʬʫʪʦʚ ʙʫʜʫʪ ʥʝʩʪʠ ʙʦʞʝʩʪʚʝʥʥʳʡ ʛʦʣʦʩ ʅʝʣʣʠ ʥʘ 

ʩʦʪʥʠ, ʚʦʟʤʦʞʥʦ ʪʳʩʷʯʠ, ʢʠʣʦʤʝʪʨʦʚ ʢ ʞʘʞʜʫʱʝʡ ʫʩʣʳʰʘʪʴ ʝʛʦ ʧʫʙʣʠʢʝ ʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʢʫʣʴʪʫʨʥʳʭ ʩʪʦʣʠʮʘʭ ï ʇʘʨʠʞʝ, ɹʝʨʣʠʥʝ, ʄʘʜʨʠʜʝ ʠ ʙʦʛ ʟʥʘʝʪ ʛʜʝ ʝʱʝ. ʅʦ ʧʝʚʠʮʘ, ʚʠʜʠʤʦ 

                                                 
30 ʇʦʣʥʳʡ ʦʪʯʝʪ ʦ ʚʝʱʘʥʠʠ ʠʟ ʏʝʣʤʩʬʦʨʜʘ ʢʦʥʮʝʨʪʘ ʄʝʣʴʙʳ ʩʤ. ʚ ʢʥ.: Sean Street. A Concise History of 

British Radio 1922-2002:80 Years of Key Developments. Kelly publications, 2002; Brian Hennessy. The Emergence of 

Broadcasting in Britain. Southerleigh, 2005. 

 



ʥʝʟʥʘʢʦʤʘʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʥʦʚʦʤʦʜʥʦʡ ʪʝʭʥʠʢʠ, ʧʝʨʝʚʦʜʠʣʘ ʥʘʩʪʦʨʦʞʝʥʥʳʡ ʚʟʛʣʷʜ ʩ ʘʥʪʝʥʥ 

ʥʘ ʩʚʦʝʛʦ ʛʠʜʘ. ñʄʦʣʦʜʦʡ ʯʝʣʦʚʝʢ, ï ʩʢʘʟʘʣʘ ʦʥʘ, ï ʝʩʣʠ ʚʳ ʜʫʤʘʝʪʝ, ʯʪʦ ʷ ʩʦʙʠʨʘʶʩʴ ʪʫʜʘ 

ʚʟʦʙʨʘʪʴʩʷ, ʚʳ ʩʠʣʴʥʦ ʦʰʠʙʘʝʪʝʩʴò. ɺ ʪʦʪ ʜʝʥʴ, 15 ʠʶʥʷ 1920 ʛʦʜʘ, ʅʝʣʣʠ ʄʝʣʴʙʘ ʩʪʘʣʘ 

ʟʚʝʟʜʦʡ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʢʦʥʮʝʨʪʘ, ʧʨʦʟʚʫʯʘʚʰʝʛʦ ʚ ʵʬʠʨʝ. 

ʇʦʣʫʯʘʩʦʚʦʡ ʩʦʣʴʥʳʡ ʢʦʥʮʝʨʪ ʩʦʩʪʦʷʣʩʷ ʚ ʙʳʚʰʝʤ ʩʘʨʘʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʘʨʳ, 

ʧʨʝʚʨʘʱʝʥʥʦʤ ʚ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʫʶ ʩʪʫʜʠʶ. ʊʘʤ, ʩʞʠʤʘʷ ʩʫʤʢʫ ʠ ʥʘʢʣʦʥʠʚʰʠʩʴ ʢ 

ʤʠʢʨʦʬʦʥʫ (ʪʦʯʥʝʝ, ʢ ʪʝʣʝʬʦʥʥʦʡ ʪʨʫʙʢʝ, ʦʩʥʘʱʝʥʥʦʡ ʨʫʧʦʨʦʤ, ʩʜʝʣʘʥʥʳʤ ʠʟ ʩʪʘʨʦʡ 

ʜʝʨʝʚʷʥʥʦʡ ʢʦʨʦʙʢʠ ʠʟ-ʧʦʜ ʩʠʛʘʨ), ʄʝʣʴʙʘ, ʣʫʯʰʝʝ ʚ ʤʠʨʝ ʩʦʧʨʘʥʦ, ʧʝʣʘ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 

ʥʝʙʦʣʴʰʦʛʦ ʨʦʷʣʷ. ʇʦ ʦʢʨʫʛʝ ʪʦʪʯʘʩ ʨʘʟʥʝʩʩʷ ʩʣʫʭ, ʯʪʦ ʧʨʠʝʭʘʣʘ ʟʚʝʟʜʘ, ʠ ʚʩʢʦʨʝ ʥʘ ʫʣʠʮʝ 

ʥʘʯʘʣʘ ʩʦʙʠʨʘʪʴʩʷ ʚʦʟʙʫʞʜʝʥʥʘʷ ʪʦʣʧʘ ʧʦʢʣʦʥʥʠʢʦʚ, ʢʦʪʦʨʫʶ ʤʝʩʪʥʳʝ ʧʦʣʠʮʝʡʩʢʠʝ 

ʦʪʯʘʷʥʥʦ ʧʳʪʘʣʠʩʴ ʫʩʧʦʢʦʠʪʴ. 

ʊʨʘʥʩʣʷʮʠʷ ʠʤʝʣʘ ʛʨʘʥʜʠʦʟʥʳʡ ʫʩʧʝʭ. ʀ ʚ ʃʦʥʜʦʥʩʢʦʤ ʀʤʧʝʨʘʪʦʨʩʢʦʤ ʚʦʝʥʥʦʤ ʤʫʟʝʝ, 

ʠ ʚ ʍʨʫʩʪʘʣʴʥʦʤ ʜʚʦʨʮʝ, ʛʜʝ ʧʨʦʚʦʜʠʣʘʩʴ ɺʩʝʤʠʨʥʘʷ ʚʳʩʪʘʚʢʘ 1851 ʛʦʜʘ, ʠʥʞʝʥʝʨʳ 

ʫʩʪʘʥʦʚʠʣʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʘʧʧʘʨʘʪʳ, ʠ ʣʶʙʦʡ ʤʦʛ ʧʦʜʦʡʪʠ ʠ ʧʨʦʩʣʫʰʘʪʴ 

ʢʦʥʮʝʨʪ. ʅʝʣʣʠ ʩʧʝʣʘ ʚʘʣʴʩ ʠʟ ñʅʠʤʬʳ ʠ ʉʠʣʴʚʘʥʘò ɻʝʨʤʘʥʘ ɹʝʤʙʝʨʛʘ ʠ ñAddioò ʠʟ 

ñɹʦʛʝʤʳò, ʘ ʟʘʢʦʥʯʠʣʘ ʛʠʤʥʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɽʝ ʛʦʣʦʩ ʙʳʣ ʩʣʳʰʝʥ ʜʘʞʝ ʪʘʤ, ʛʜʝ ɹʝʨʨʦʫʟ 

ʠ ʥʝ ʨʘʩʩʯʠʪʳʚʘʣ, ï ʚ ʇʝʨʩʠʠ ʠ ʥʘ ʦʩʪʨʦʚʝ ʅʴʶʬʘʫʥʜʣʝʥʜ. ʇʦʟʞʝ ʧʝʚʠʮʘ ʨʘʩʩʢʘʟʘʣʘ 

ʞʫʨʥʘʣʠʩʪʘʤ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʩʘʤʦʝ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʧʨʠʢʣʶʯʝʥʠʝ ʚ ʝʝ ʞʠʟʥʠ. 

ʀʩʪʠʥʥʳʝ ʤʘʩʰʪʘʙʳ ʪʨʠʫʤʬʘ ʦʙʥʘʨʫʞʠʣʠʩʴ ʪʦʣʴʢʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠ ʜʘʞʝ 

ʥʝʜʝʣʴ. ʇʠʩʴʤʘ-ʧʦʟʜʨʘʚʣʝʥʠʷ ʩʳʧʘʣʠʩʴ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. ʅʘ ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʥʘ ʕʡʬʝʣʝʚʦʡ ʙʘʰʥʝ ʚ ʇʘʨʠʞʝ, ʛʦʣʦʩ ʄʝʣʴʙʳ ʚʦʩʧʨʦʠʟʚʝʣʩʷ ʪʘʢ ʯʠʩʪʦ, ʯʪʦ ʝʛʦ ʟʘʧʠʩʘʣʠ 

ʧʨʷʤʦ ʥʘ ʛʨʘʤʤʦʬʦʥʥʳʡ ʜʠʩʢ, ʢʦʪʦʨʳʡ ʧʦʟʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʘʩʪʠʥʦʢ ʩ 

ʟʘʧʠʩʴʶ ʢʦʥʮʝʨʪʘ. 

ʕʪʦ ʫʥʠʢʘʣʴʥʦʝ ʜʝʡʩʪʚʦ ʬʠʥʘʥʩʠʨʦʚʘʣ ʣʦʨʜ ʅʦʨʪʢʣʠʬʬ, ʪʝʭʥʦʬʠʣ ʠ ʩʦʙʩʪʚʝʥʥʠʢ 

ʛʘʟʝʪʳ ñDaily Mailò, ʩʣʝʛʢʘ ʩʪʨʘʜʘʚʰʠʡ ʤʘʥʠʝʡ ʚʝʣʠʯʠʷ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʛʘʟʝʪʘ ʦʧʠʩʘʣʘ 

ʵʪʦ ʩʦʙʳʪʠʝ ʪʘʢ: ñʀʩʢʫʩʩʪʚʦ ʠ ʥʘʫʢʘ ʧʦʞʘʣʠ ʜʨʫʛ ʜʨʫʛʫ ʨʫʢʠò. (ʂʩʪʘʪʠ, ʠʤʝʥʥʦ ʣʦʨʜ 

ʅʦʨʪʢʣʠʬʬ, ʙʦʣʴʰʦʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʨʝʢʣʘʤʥʳʤ ʢʘʤʧʘʥʠʷʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʜʠʥ ʠʟ 

ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʞʫʨʥʘʣʠʩʪʠʢʠ: ñʅʦʚʦʩʪʠ ï ʵʪʦ ʪʦ, ʯʪʦ ʢʪʦ-ʪʦ ʭʦʯʝʪ ʩʢʨʳʪʴ, ʚʩʸ 

ʦʩʪʘʣʴʥʦʝ ï ʨʝʢʣʘʤʘ.)ò ɺʩʧʣʝʩʢ ʠʥʪʝʨʝʩʘ ʢ ʨʘʜʠʦ ʚ ʦʙʱʝʩʪʚʝ ʧʨʝʚʟʦʰʝʣ ʚʩʝ ʦʞʠʜʘʥʠʷ. 

ɺʨʷʜ ʣʠ ʊʦʤʘʩ ʍʠʛʛʩ, ʞʠʚʰʠʡ ʚ ʜʨʫʛʦʤ ʢʦʥʮʝ ʩʪʨʘʥʳ, ʚ ʧʦʨʪʦʚʦʤ ɹʨʠʩʪʦʣʝ, ʥʠʯʝʛʦ ʥʝ 

ʩʣʳʰʘʣ ʦʙ ʵʪʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʨʘʥʩʣʷʮʠʠ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʩʝʛʦ ʟʥʘʤʝʥʘʪʝʣʴʥʦʛʦ ʩʦʙʳʪʠʷ ʦʥ 

ʚʝʨʥʫʣʩʷ ʜʦʤʦʡ ʠʟ ʌʨʘʥʮʠʠ, ʛʜʝ ʟʘʜʝʨʞʘʣʩʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʚ 

ʢʦʪʦʨʦʡ ʫʯʘʩʪʚʦʚʘʣ ʚ ʢʘʯʝʩʪʚʝ ʚʦʝʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ. ʍʠʛʛʩ ʧʦʣʫʯʠʣ ʜʠʧʣʦʤ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ 

ʚ ɹʨʠʩʪʦʣʴʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʩʯʠʪʘʣ, ʯʪʦ ʙʫʜʫʱʝʝ ʟʘ ʨʘʜʠʦ. ʅʘʚʝʨʥʷʢʘ ʪʨʘʥʩʣʷʮʠʷ 

ʢʦʥʮʝʨʪʘ ʄʝʣʴʙʳ ʚʳʟʚʘʣʘ ʫ ʥʝʛʦ ʚʦʩʪʦʨʛ, ʭʦʪʷ ʜʞʘʟ ʝʤʫ ʥʨʘʚʠʣʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʦʧʝʨʘ. 

ɻʫʣʴʝʣʴʤʦ ʄʘʨʢʦʥʠ, ʜʝʜʫʰʢʘ ʨʘʜʠʦ, ʛʦʚʦʨʠʣ, ʯʪʦ ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʚ ʢʘʞʜʦʤ 

ʜʦʤʝ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʨʠʝʤʥʠʢ. ʆʜʥʘʢʦ, ʜʦ ʵʪʦʛʦ ʙʳʣʦ ʝʱʝ ʜʘʣʝʢʦ. ʂʦʥʮʝʨʪ 

ʅʝʣʣʠ ʄʝʣʴʙʳ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʧʦʧʳʪʦʢ ʪʨʘʥʩʣʷʮʠʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʕʥʪʫʟʠʘʩʪʘʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʝʱʝ ʧʨʝʜʩʪʦʷʣʦ ʫʙʝʜʠʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ, ʯʪʦ ʧʦ ʨʘʜʠʦ 

ʤʦʞʥʦ ʩʣʫʰʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʥʳʣʳʝ ʛʦʣʦʩʘ ʜʠʢʪʦʨʦʚ, ʯʠʪʘʶʱʠʭ ʤʨʘʯʥʳʝ ʥʦʚʦʩʪʠ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʫʞʝ ʧʦʷʚʠʣʘʩʴ ʚ ʩʝʛʦʜʥʷʰʥʠʭ ʛʘʟʝʪʘʭ, ʥʦ ʠ ʚʝʩʝʣʳʝ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ 

ʧʝʨʝʜʘʯʠ. 

ʆʜʥʘʢʦ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʩ ʭʦʨʦʰʠʤ ʩʣʫʭʦʤ ʧʦʥʠʤʘʣ, ʯʪʦ, ʢʦʛʜʘ ʜʦʡʜʝʪ ʜʝʣʦ ʜʦ 

ʪʨʘʥʩʣʷʮʠʡ ʢʦʥʮʝʨʪʦʚ, ʚʦʟʥʠʢʥʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʙʳʣʦ ʧʦʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʦʛʘʪʦʛʦ ʠ ʩʣʦʞʥʦʛʦ 

ʟʚʫʯʘʥʠʷ ʦʨʢʝʩʪʨʘ, ʘʥʩʘʤʙʣʝʡ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʛʨʳ ʤʫʟʳʢʘʥʪʦʚ ʚ ʢʦʥʮʝʨʪʥʦʤ 

ʟʘʣʝ ʠʣʠ ʩʦʙʦʨʝ. ʇʦʥʘʯʘʣʫ ʟʚʫʢ ʬʦʨʪʝʧʠʘʥʦ ʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʤʝʣ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʦʪʪʝʥʦʢ. ʅʘʧʨʠʤʝʨ, ʇʝʨʩʠ ʉʢʦʫʣʟ, ʨʝʜʘʢʪʦʨ ʩʪʘʨʝʡʰʝʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʙʨʠʪʘʥʩʢʦʛʦ ʞʫʨʥʘʣʘ 

ñMusical Timesò, ʪʘʢ ʦʧʠʩʘʣ ʪʨʘʥʩʣʷʮʠʶ ʩʢʨʠʧʠʯʥʦʛʦ ʢʦʥʮʝʨʪʘ: ñɿʚʫʢ ʠʥʩʪʨʫʤʝʥʪʘ ï ʥʝ 

ʧʨʦʪʷʞʥʳʡ, ʘ ʛʨʦʤʢʠʡ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ï ʧʨʦʩʚʝʨʣʠʣ ʚ ʤʦʝʤ ʯʝʨʝʧʝ ʜʳʨʢʫ, ʢʘʢ ʧʨʠ 



ʪʨʝʧʘʥʘʮʠʠò
31
. ʆʥ ʩʦʚʝʪʦʚʘʣ ʩʚʦʠʤ ʯʠʪʘʪʝʣʷʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʜʠʦ ʜʣʷ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʩʝʨʴʝʟʥʦʡ ʤʫʟʳʢʠ. 

ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ ʟʘʩʪʘʚʠʣʦ ʚʝʜʫʱʠʝ ʨʘʜʠʦʢʦʤʧʘʥʠʠ 

ʩʨʦʯʥʦ ʥʘʯʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 1922 ʛʦʜʫ ʵʪʠ ʢʦʤʧʘʥʠʠ ʩʣʠʣʠʩʴ ʠ 

ʦʙʨʘʟʦʚʘʣʠ ɹʨʠʪʘʥʩʢʫʶ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʫʶ ʢʦʤʧʘʥʠʶ ɺɺʉ (ɹʠ-ʙʠ-ʩʠ). ɹʝʨʨʦʫʟ, 

ʥʘʟʥʘʯʝʥʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʦʡ ɹʠ-ʙʠ-ʩʠ, ʧʨʠʟʚʘʣ 

ʩʚʦʠʭ ʢʦʣʣʝʛ ʥʘʡʪʠ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʨʝʘʣʴʥʳʭ ʟʚʫʢʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʘʢʫʩʪʠʢʠ ʢʦʥʮʝʨʪʥʳʭ 

ʟʘʣʦʚ. ʀʥʞʝʥʝʨʳ ʧʝʨʝʜʝʣʘʣʠ ʤʠʢʨʦʬʦʥʳ, ʫʣʫʯʰʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʜʦʙʘʚʠʣʠ 

ʨʘʟʥʳʝ ʟʚʫʢʦʚʳʝ ʪʨʶʢʠ ʚʨʦʜʝ ʵʭʘ ʠ ʨʝʚʝʨʙʝʨʘʮʠʠ. ʄʝʪʦʜʦʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʦʥʠ ʥʘʰʣʠ 

ʩʧʦʩʦʙʳ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʟʚʫʯʘʥʠʝ ʤʝʜʥʳʭ, ʜʫʭʦʚʳʭ ʠ ʩʪʨʫʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʦʨʢʝʩʪʨʝ. 

ʇʦʩʪʝʧʝʥʥʦ ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʠ ʩʪʘʣʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʢʨʘʩʦʪʫ ʠ ʫʪʦʥʯʝʥʥʦʩʪʴ ʞʠʚʳʭ 

ʚʳʩʪʫʧʣʝʥʠʡ ʠ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʣʘʜʠʪʴʩʷ ʠʤʠ ʣʶʜʷʤ, ʥʠʢʦʛʜʘ ʧʨʝʞʜʝ ʪʘʢʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʠʤʝʚʰʠʤ
32

. 

ɺʩʷ ʵʪʘ ʠʩʪʦʨʠʷ ʚʳʛʣʷʜʝʣʘ ʩʪʦʣʴ ʟʘʤʘʥʯʠʚʦʡ, ʯʪʦ ʦʙʠʜʥʦ ʙʳʣʦ ʚ ʥʝʡ ʥʝ ʧʦʫʯʘʩʪʚʦʚʘʪʴ, 

ʠ ʚ 1923 ʛʦʜʫ ʊʦʤʘʩ ʍʠʛʛʩ ʩʜʝʣʘʣ ʰʘʛ, ʧʦʣʦʞʠʚʰʠʡ ʥʘʯʘʣʦ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʴʝʨʳ. 

ɻʦʜʦʤ ʨʘʥʝʝ ɺɺʉ ʧʨʠʩʪʫʧʠʣʘ ʢ ʚʝʱʘʥʠʶ ʠʟ ʃʦʥʜʦʥʘ, ʘ ʚ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ 

ɹʠʨʤʠʥʛʝʤ ʠ ʄʘʥʯʝʩʪʝʨ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʘʥʮʠʠ. ɺʦʪ ʍʠʛʛʩ ʠ ʫʩʪʨʦʠʣʩʷ 

ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʜʦʙʥʫʶ ʩʪʘʥʮʠʶ ʚ ʅʴʶʢʘʩʣʝ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɸʥʛʣʠʠ. ɺ ʝʛʦ ʬʫʥʢʮʠʠ 

ʚʭʦʜʠʣʦ ñʙʘʣʘʥʩʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴò ï ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʤʫʟʳʢʘ 

ʘʫʪʝʥʪʠʯʥʦ ʧʝʨʝʜʘʚʘʣʘʩʴ ʯʝʨʝʟ ʵʬʠʨ. 

ʕʪʦ ʙʳʣʦ ʚʨʝʤʷ ʥʝʚʝʨʦʷʪʥʦʛʦ ʨʘʩʮʚʝʪʘ ʨʘʜʠʦʚʝʱʘʥʠʷ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʨʘʜʠʦʩʪʘʥʮʠʶ ɹʠ-ʙʠ-ʩʠ ʩʪʘʣʠ ʩʣʫʰʘʪʴ ʧʦ ʚʩʝʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ 

ʨʘʜʠʦʣʠʮʝʥʟʠʡ ʚʦʟʨʦʩʣʦ ʧʦʯʪʠ ʜʦ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʥʝʟʘʜʦʣʛʦ ʜʦ 

ʪʦʛʦ, ʢʘʢ ʚʥʦʚʴ ʩʦʟʜʘʥʥʘʷ ʚʝʱʘʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ ʚʩʪʫʧʠʣʘ ʚ ʢʦʥʬʣʠʢʪ ʩ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. 

ɺʩʝʦʙʱʘʷ ʟʘʙʘʩʪʦʚʢʘ 1926 ʛʦʜʘ, ʚʳʟʚʘʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʘʜʦʤ ʚ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʳʥʫʜʠʣʘ ʤʥʦʛʠʝ ʛʘʟʝʪʳ ʩʦʢʨʘʪʠʪʴ ʩʚʦʠ ʪʠʨʘʞʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʜʠʦ ï 

ʞʠʚʦʤʫ ʠ ʥʝ ʪʨʝʙʫʶʱʝʤʫ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʘʟʝʪʘʤʠ ï ʟʘʧʦʣʥʠʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʘʢʫʫʤ. ʈʘʜʠʦ ʨʘʩʩʢʘʟʳʚʘʣʦ ʦ ʢʨʠʟʠʩʝ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʶʣʣʝʪʝʥʠ 

ʚʳʭʦʜʠʣʠ ʚ ʵʬʠʨ ʧʷʪʴ ʨʘʟ ʚ ʜʝʥʴ. 

ʈʘʩʪʫʱʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ɹʠ-ʙʠ-ʩʠ ʨʘʟʜʨʘʞʘʣʘ ʢʘʥʮʣʝʨʘ ʋʠʥʩʪʦʥʘ ʏʝʨʯʠʣʣʷ, ʢʦʪʦʨʳʡ 

ʧʨʠʟʚʘʣ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ ʉʪʵʥʣʠ ɹʦʣʜʫʠʥʘ ʚʟʷʪʴ ʢʦʤʧʘʥʠʶ ʧʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʢʦʥʪʨʦʣʴ
33
. ʀ ʪʦʣʴʢʦ ʫʤʥʦʝ ʣʦʙʙʠʨʦʚʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ɹʠ-ʙʠ-ʩʠ 

ɼʞʦʥʘ ʈʘʡʪʘ ʩʦʭʨʘʥʠʣʦ ʢʦʤʧʘʥʠʶ. ɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ ʙʳʣʘ 

ʜʘʨʦʚʘʥʘ ʂʦʨʦʣʝʚʩʢʘʷ ʭʘʨʪʠʷ, ʠ ʦʥʘ ʩʪʘʣʘ ʥʘʟʳʚʘʪʴʩʷ ɹʨʠʪʘʥʩʢʦʡ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʦʡ 

ʢʦʨʧʦʨʘʮʠʝʡ. 

ʂ 1929 ʛʦʜʫ ʨʘʜʠʦʚʝʱʘʥʠʝ ʚ ʤʠʨʝ ʫʞʝ ʚʧʦʣʥʝ ʫʪʚʝʨʜʠʣʦʩʴ, ʠ ʥʝ ʟʘ ʛʦʨʘʤʠ ʙʳʣʘ ʥʦʚʘʷ 

ʨʝʚʦʣʶʮʠʷ ʚ ʉʄʀ ï ʪʝʣʝʚʠʟʠʦʥʥʘʷ. ʅʘ ʃʦʥʜʦʥʩʢʦʡ ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ ɺɺʉ 2LO 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʧʣʘʥʳ ʧʦ ʟʘʧʫʩʢʫ ʧʝʨʚʦʡ ʝʞʝʜʥʝʚʥʦʡ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʪʨʘʥʩʣʷʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʦʚʝʨʰʝʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʠʩʧʣʝʷ ɼʞʦʥʘ ʃʦʫʛʠ ɹʵʨʜʘ ʩʦ 

ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʚ 30 ʣʠʥʠʡ. ɻʣʘʚʥʦʛʦ ʠʥʞʝʥʝʨʘ ɺɺʉ ʵʪʠ ʧʣʘʥʳ ʦʯʝʥʴ ʧʫʛʘʣʠ
34
. ʂʘʯʝʩʪʚʦ 

ʜʚʠʞʫʱʠʭʩʷ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʦ ʥʘʩʪʦʣʴʢʦ ʧʣʦʭʦ, ʯʪʦ ʦʥ ʜʘʞʝ ʚʳʩʪʫʧʠʣ ʧʨʦʪʠʚ ʧʨʦʙʥʦʛʦ 

                                                 
31 Impacts and Influences: Essays on Media Power in the Twentieth Century, edited by James Curran, Anthony 

Smith and Pauline Wingate. Methuen Young Books, 1987. 

 

32 ʉʤ. ʧʨʝʜʳʜʫʱʠʝ ʩʩʳʣʢʠ. 

 

33 Burton Paulu. Television and Radio in the United Kingdom. University of Minnesota Press, 1981. 

 

34 George Shiers. Early Television: A Bibliographic Guide to 1940. Routledge, 1996. Francis Wheen. Television. 

David & Charles, 1986. 

 



ʚʝʱʘʥʠʷ ï ʧʦʙʦʷʣʩʷ, ʯʪʦ ʟʨʠʪʝʣʠ ʨʘʟʦʯʘʨʫʶʪʩʷ ʠ ʥʝ ʟʘʭʦʪʷʪ ʩʤʦʪʨʝʪʴ ʪʝʣʝʚʠʟʦʨ. 

ɺ ʩʨʝʜʫ 29 ʤʘʷ ʪʦʛʦ ʛʦʜʘ ʚʩʝ ʙʨʠʪʘʥʮʳ ʜʫʤʘʣʠ ʪʦʣʴʢʦ ʦ ʚʳʙʦʨʘʭ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ɹʦʣʜʫʠʥʘ ʙʳʣʦ ʥʘ ʚʦʣʦʩʢʝ ʦʪ ʧʨʦʚʘʣʘ. ɺʧʝʨʚʳʝ ʚ ʚʳʙʦʨʘʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʩʪʦʷʪʴʩʷ 

ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ, ʫʯʘʩʪʚʦʚʘʣʠ ʪʨʠ ʢʘʥʜʠʜʘʪʘ, ʢʨʦʤʝ ʪʦʛʦ, ʚʧʝʨʚʳʝ ʜʦʧʫʩʢʘʣʠʩʴ ʢ 

ʛʦʣʦʩʦʚʘʥʠʶ ʞʝʥʱʠʥʳ ʜʦ 30 ʣʝʪ! ʅʦ ʚ ʜʦʤʝ ʍʠʛʛʩʘ ʦ ʚʳʙʦʨʘʭ ʛʦʚʦʨʠʣʠ ʤʘʣʦ. ɺ ʪʦʪ ʜʝʥʴ 

ʊʦʤʘʩ ʠ ʝʛʦ ʞʝʥʘ ɻʝʨʪʨʫʜʘ ʩ ʢʦʪʦʨʦʡ ʦʥ ʧʦʟʥʘʢʦʤʠʣʩʷ ʝʱʝ ʚ ɹʨʠʩʪʦʣʝ, ʧʨʘʟʜʥʦʚʘʣʠ 

ʨʦʞʜʝʥʠʝ ʧʝʨʚʦʛʦ ʠ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ, ʇʠʪʝʨʘ. 

ʈʘʜʠʦʚʝʱʘʥʠʝ ï ʷʨʢʠʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʧʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ ʤʦʞʝʪ ʜʘʪʴ 

ʪʦʣʯʦʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ, ʤʝʥʷʶʱʝʤʫ ʞʠʟʥʴ ʣʶʜʝʡ ʥʘ ʟʝʤʣʝ. ɽʩʣʠ ʚʘʤ ʢʦʛʜʘ-ʥʠʙʫʜʴ 

ʧʦʥʘʜʦʙʠʪʩʷ ʘʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ï ʦʪʦʨʚʘʥʥʳʭ ʦʪ 

ʨʝʘʣʴʥʦʩʪʠ ï ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʦ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʨʘʜʠʦʚʝʱʘʥʠʷ ï ʩʘʤʳʡ ʫʙʝʜʠʪʝʣʴʥʳʡ ʠʟ 

ʘʨʛʫʤʝʥʪʦʚ. 

 

ɺʩʝ ʥʘʯʘʣʦʩʴ ʩ ɼʘʬʪʠ ï ʪʘʢ ʦʜʥʦʢʣʘʩʩʥʠʢʠ ʧʨʦʟʚʘʣʠ ʙʫʜʫʱʝʛʦ ʶʥʦʛʦ ɼʞʝʡʤʩʘ 

ʄʘʢʩʚʝʣʣʘ. ʊʦʛʜʘ, ʚ ʛʦʜʳ ʝʛʦ ʫʯʝʙʳ ʚ ʵʜʠʥʙʫʨʛʩʢʦʡ ʰʢʦʣʝ, ʥʘʜ ʥʠʤ ʯʘʩʪʦ ʧʦʩʤʝʠʚʘʣʠʩʴ ʟʘ 

ʩʠʣʴʥʳʡ ʜʘʤʬʨʠʩʰʠʨʩʢʠʡ ʘʢʮʝʥʪ ʠ ñɻ ʢʩʮʝʥʪʨʠʯʥʫʶ ʜʝʨʝʚʝʥʩʢʫʶò ʚʥʝʰʥʦʩʪʴ, ʠ ʝʛʦ ʛʨʫʙʳʝ 

ʩʘʤʦʜʝʣʴʥʳʝ ʙʘʰʤʘʢʠ ʪʦʣʴʢʦ ʫʩʫʛʫʙʣʷʣʠ ʚʧʝʯʘʪʣʝʥʠʝ
35
. ʅʦ ʄʘʢʩʚʝʣʣ ʙʳʣ ʛʝʥʠʡ. ɽʛʦ 

ʨʘʙʦʪʳ ʧʨʦʣʦʞʠʣʠ ʜʦʨʦʛʫ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʩʚʷʟʠ, ʦʪ ʨʘʜʠʦ ʠ ʮʠʬʨʦʚʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ ʜʦ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ. 

ʂʦʛʜʘ ʤʳ ʯʝʩʪʚʫʝʤ ʚʝʣʠʢʠʭ ʣʶʜʝʡ ʠ ʛʦʚʦʨʠʤ ʦ ʟʘʤʝʯʘʪʝʣʴʥʦʤ ʥʘʩʣʝʜʩʪʚʝ, ʢʦʪʦʨʦʝ ʦʥʠ 

ʥʘʤ ʧʝʨʝʜʘʣʠ, ʤʳ ʨʠʩʢʫʝʤ ʧʦʪʝʨʷʪʴ ʠʟ ʚʠʜʫ ʠʭ ʨʝʘʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. ɺʦʩʪʦʨʛʘʷʩʴ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʨʘʙʦʪʘʭ ʄʘʢʩʚʝʣʣʘ, ʤʦʞʥʦ ʥʝ ʟʘʤʝʪʠʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ 

ʧʨʦʨʳʚ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʝʛʦ ʜʦʩʪʠʞʝʥʠʡ. ʄʘʢʩʚʝʣʣ ʚʳʜʚʠʥʫʣ ʜʚʝ ʦʩʥʦʚʥʳʝ ʠʜʝʠ, ʢʦʪʦʨʳʝ 

ʚʦ ʤʥʦʛʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʫʶ ʬʠʟʠʢʫ. ʆʙʝ ʦʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʠʩʪʦʨʠʠ ʩ 

ʍʠʛʝʜʛʩʦʤ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʚʚʝʜʝʥʥʦʝ ʄʘʢʩʚʝʣʣʦʤ ʧʦʥʷʪʠʝ ñʧʦʣʷò, ʢʦʪʦʨʦʝ ʩʯʠʪʘʣʦʩʴ ʚ ʪʦ 

ʚʨʝʤʷ ʩʧʦʨʥʦʡ ʠ ʙʝʟʜʦʢʘʟʘʪʝʣʴʥʦʡ ʢʦʥʮʝʧʮʠʝʡ
36
. ɺʪʦʨʘʷ ʝʛʦ ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʠʜʝʷ ï ʩʧʦʩʦʙ 

ʨʘʙʦʪʳ ʚ ʥʘʫʢʝ. ʄʘʢʩʚʝʣʣ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʝʢʨʝʪ ʚʝʣʠʢʠʭ ʦʪʢʨʳʪʠʡ ï ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ 

ʤʝʞʜʫ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʠʨʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ʀʜʝʷ ʦʢʘʟʘʣʘʩʴ 

ʥʘʩʪʦʣʴʢʦ ʧʣʦʜʦʪʚʦʨʥʦʡ, ʯʪʦ ʩʪʘʣʘ ʨʘʙʦʯʝʡ ʬʠʣʦʩʦʬʠʝʡ ʫʯʝʥʳʭ. 

ɺ 1860 ʛʦʜʫ ʚ ʚʦʟʨʘʩʪʝ 29 ʣʝʪ ʄʘʢʩʚʝʣʣʘ ʫʚʦʣʠʣʠ ʩ ʜʦʣʞʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʘ ʬʠʟʠʢʠ ʚ 

ʄʘʨʠʰʘʣʴʩʢʦʤ ʢʦʣʣʝʜʞʝ ʚ ɸʙʝʨʜʠʥʝ (ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʙʳʣ ʞʝʥʘʪ ʥʘ ʜʦʯʝʨʠ ʨʝʢʪʦʨʘ), 

ʧʦʩʣʝ ʯʝʛʦ ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ ʧʝʨʝʙʨʘʣʩʷ ʚ ʂʦʨʦʣʝʚʩʢʠʡ ʢʦʣʣʝʜʞ ʚ ʃʦʥʜʦʥʝ, ʟʘʥʷʚ ʪʘʤ 

ʘʥʘʣʦʛʠʯʥʫʶ ʜʦʣʞʥʦʩʪʴ. ɺʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʄʘʢʩʚʝʣʣʦʤ ʚ ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ, ʙʳʣʦ, 

ʚʦʟʤʦʞʥʦ, ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʪʚʦʨʥʳʤ ʧʝʨʠʦʜʦʤ ʚ ʝʛʦ ʞʠʟʥʠ, ʠ ʠʤʝʥʥʦ ʪʘʤ ʦʥ ʟʘʥʷʣʩʷ 

ʧʨʦʙʣʝʤʘʤʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʤʘʛʥʝʪʠʟʤʘ. ɽʛʦ ʠʥʪʝʨʝʩ ʢ ʥʠʤ ʚʳʟʚʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʄʘʡʢʣʘ 

ʌʘʨʘʜʝʷ, ʢʦʪʦʨʳʝ ʪʦʪ ʧʨʦʜʝʣʘʣ ʥʝʩʢʦʣʴʢʠʤʠ ʛʦʜʘʤʠ ʨʘʥʝʝ. ʌʘʨʘʜʝʡ ʙʨʘʣ ʢʘʪʫʰʢʫ ʩ 

ʥʘʤʦʪʘʥʥʳʤ ʥʘ ʩʝʨʜʝʯʥʠʢ ʧʨʦʚʦʜʦʤ ʚ ʦʜʥʫ ʨʫʢʫ ʠ ʤʘʛʥʠʪʥʳʡ ʩʪʝʨʞʝʥʴ ʚ ʜʨʫʛʫʶ. ʂʦʛʜʘ ʦʥ 

ʚʜʚʠʛʘʣ ʤʘʛʥʠʪ ʚʥʫʪʨʴ ʢʘʪʫʰʢʠ, ʚ ʢʘʪʫʰʢʝ ʚʦʟʥʠʢʘʣ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʘ ʢʦʛʜʘ ʜʝʨʞʘʣ 

ʤʘʛʥʠʪ ʥʝʧʦʜʚʠʞʥʦ, ʪʦʢ ʠʩʯʝʟʘʣ. ʌʘʨʘʜʝʡ ʦʧʠʩʘʣ ʵʬʬʝʢʪ ʪʘʢ: ñɼʚʠʞʫʱʠʡʩʷ ʤʘʛʥʠʪ ʩʦʟʜʘʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝò. 

ʀʟ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʌʘʨʘʜʝʷ ʙʳʣʦ ʷʩʥʦ: ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤ 

ʢʘʢ-ʪʦ ʩʚʷʟʘʥʳ, ʥʦ ʚʦʪ ʢʘʢ? ʕʪʦʛʦ ʥʝ ʟʥʘʣ ʥʠʢʪʦ. ʀ ʪʦʛʜʘ ʄʘʢʩʚʝʣʣ ʨʝʰʠʣ ʧʦʥʷʪʴ, ʤʦʞʥʦ ʣʠ 

ʠʭ ʩʚʷʟʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ. ʌʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʦʥ ʚʳʚʝʣ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 
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ʤʘʛʥʝʪʠʟʤ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʘʥʳ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ ʦʜʥʦʡ ʤʝʜʘʣʠ. ʅʘ 

ʙʫʤʘʛʝ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚʳʛʣʷʜʷʪ ʵʢʟʦʪʠʯʥʳʤʠ ʠ ʘʙʩʪʨʘʢʪʥʳʤʠ, ʥʦ, ʝʩʣʠ ʧʦʜʩʪʘʚʠʪʴ ʚ 

ʥʠʭ ʯʠʩʣʘ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʞʠʪʴ! ʀʪʘʢ, ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʚʠʞʫʱʠʡʩʷ ʤʘʛʥʠʪ ʩʦʟʜʘʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ʅʦ ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ. ɺʥʦʚʴ ʩʦʟʜʘʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩʦʟʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘ ʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʨʫʛʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ʀ ʪʘʢ ʜʘʣʝʝ. 

ʂʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ʧʨʦʚʦʮʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʙʝʩʢʦʥʝʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ... 

ʆʜʥʘʢʦ ʄʘʢʩʚʝʣʣ ʵʪʠʤ ʥʝ ʦʛʨʘʥʠʯʠʣʩʷ. ʇʦʨʘʞʝʥʥʳʡ ʯʫʜʝʩʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʦʥ ʧʦʰʝʣ ʜʘʣʴʰʝ. ɸ ʢʘʢ ʙʳʩʪʨʦ ʧʦʣʷ ʫʜʘʣʷʶʪʩʷ ʦʪ ʩʚʦʠʭ 

ʠʩʪʦʯʥʠʢʦʚ? ʆʪʚʝʪ ʙʳʣ ʦʰʝʣʦʤʣʷʶʱʠʤ: ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ! ʋʚʠʜʝʚ, 

ʯʪʦ ʵʪʦʪ ʦʪʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ, ʩʜʝʣʘʥʥʦʛʦ ʠʤ ʚ ʪʝʪʨʘʜʢʝ, ʄʘʢʩʚʝʣʣ, ʜʦʣʞʥʦ ʙʳʪʴ, 

ʧʦʯʫʚʩʪʚʦʚʘʣ ʚʦʣʥʝʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʪʦʣʴʢʦ ʪʦʤʫ, ʢʪʦ ʧʝʨʚʳʤ ʨʘʩʢʨʳʣ ʢʘʢʫʶ-ʣʠʙʦ ʠʟ ʛʣʫʙʦʢʠʭ 

ʪʘʡʥ ʧʨʠʨʦʜʳ, ï ʚʝʜʴ ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʝʩʪʴ ʩʚʝʪ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʄʘʢʩʚʝʣʣʘ ʢʦʥʮʝʧʮʠʷ ʧʦʣʝʡ ʧʦʣʫʯʠʣʘ ʪʚʝʨʜʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʕʪʠʤ 

ʦʥ ʟʘʣʦʞʠʣ ʥʝʦʙʭʦʜʠʤʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʙʦʪʳ ʇʠʪʝʨʘ ʍʠʛʛʩʘ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʛʦ ʧʦʣʷ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ ʤʘʩʩʳ. ʇʦʟʞʝ ʕʡʥʰʪʝʡʥ ʚʦʟʜʘʣ ʜʦʣʞʥʦʝ ʄʘʢʩʚʝʣʣʫ, ʦʪʢʨʳʚʰʝʤʫ ʛʣʘʟʘ 

ʫʯʝʥʳʤ ʥʘ ʚʘʞʥʦʩʪʴ ʧʦʥʷʪʠʷ ʧʦʣʷ, ʥʘʧʠʩʘʚ: ñʕʪʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʛʣʫʙʦʢʠʤ ʠ ʧʣʦʜʦʪʚʦʨʥʳʤ ʠʟ ʪʝʭ, ʯʪʦ ʬʠʟʠʢʘ ʠʩʧʳʪʘʣʘ ʩʦ ʚʨʝʤʝʥ 

ʅʴʶʪʦʥʘ
37

.ò 

ʋʯʝʥʳʝ ʧʦʣʫʯʠʣʠ ʠ ʜʨʫʛʦʡ ʚʝʣʠʢʠʡ ʫʨʦʢ ʦʪ ʄʘʢʩʚʝʣʣʘ
38
. ɺ ʧʦʠʩʢʘʭ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʨʘʟʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ï ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠ ʤʘʛʥʝʪʠʟʤʦʤ ï ʄʘʢʩʚʝʣʣ ʨʘʩʢʨʳʣ ʛʣʫʙʠʥʥʳʝ ʪʘʡʥʳ 

ʧʨʠʨʦʜʳ. ʊʦ, ʯʪʦ ʥʘʯʘʣʦʩʴ ʩ ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʦʧʳʪʳ ʌʘʨʘʜʝʷ, ʟʘʢʦʥʯʠʣʦʩʴ ʩʦʟʜʘʥʠʝʤ 

ʪʝʦʨʠʠ ʩʚʝʪʘ. ɺʩʣʝʜ ʟʘ ʵʪʠʤ ʧʨʠʰʣʦ ʦʪʢʨʳʪʠʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʨʘʜʠʦʚʦʣʥ, ʢʦʪʦʨʳʝ ʠ ʨʘʟʥʝʩʣʠ ʛʦʣʦʩ ʅʝʣʣʠ ʄʝʣʴʙʳ ʥʘʜ ʏʝʣʤʩʬʦʨʜʦʤ ʠ ʧʝʨʝʜʘʣʠ 

ʧʝʨʚʳʝ ʥʝʯʝʪʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʟʮʘ 1920 ʛʦʜʘ. 

ʈʘʙʦʪʳ ʄʘʢʩʚʝʣʣʘ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʫʯʝʥʳʤʠ, ʨʘʟʤʳʰʣʷʚʰʠʤʠ ʦ ʧʨʠʨʦʜʝ ʤʘʪʝʨʠʠ, 

ʥʦʚʫʶ ʟʘʜʘʯʫ. ɺ ʪʦ ʚʨʝʤʷ ʧʨʝʦʙʣʘʜʘʣʘ ʥʴʶʪʦʥʦʚʩʢʘʷ ʤʦʜʝʣʴ ʤʠʨʦʟʜʘʥʠʷ, ʪʦ ʝʩʪʴ ʩʯʠʪʘʣʦʩʴ, 

ʯʪʦ ʚʩʝ ʚ ʧʨʠʨʦʜʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʚ ʪʝʨʤʠʥʘʭ ʚʝʱʝʩʪʚʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʪʫ ʠʣʠ ʠʥʫʶ 

ʬʦʨʤʫ. ɺʝʨʠʰʴ ʚ ʵʪʦ ï ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦ ʚʚʝʜʝʥʠʠ ʧʦʣʝʡ, ʚʝʜʴ ʩ ʧʦʤʦʱʴʶ ʟʘʢʦʥʦʚ 

ʅʴʶʪʦʥʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚʩʶ ʤʘʪʝʨʠʶ ʠ ʜʚʠʞʝʥʠʝ ʢʦʩʤʦʩʘ ʢʘʢ ʝʜʠʥʫʶ ʛʠʛʘʥʪʩʢʫʶ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. 

ʆʯʝʚʠʜʥʳʡ ʢʦʥʬʣʠʢʪ ʠʜʝʦʣʦʛʠʡ ʚʦʟʥʠʢʘʣ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʫʱʥʦʩʪʠ ʩʚʝʪʘ. ʅʴʶʪʦʥ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʣʫʯ ʩʚʝʪʘ ï ʧʦʪʦʢ ʢʨʦʰʝʯʥʳʭ ʯʘʩʪʠʮ, ʠʣʠ ʢʦʨʧʫʩʢʫʣ, ʘ ʄʘʢʩʚʝʣʣ ʛʦʚʦʨʠʣ, 

ʯʪʦ ʩʚʝʪ ï ʚʦʣʥʳ. ʊʫʪ ʚʦʟʥʠʢʘʣ ʚʦʧʨʦʩ: ʯʪʦ ʪʘʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥ? ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ? ʕʪʠ ʚʦʧʨʦʩʳ ʩʪʘʚʠʣʠ ʚ ʪʫʧʠʢ ʠ ʩʘʤʦʛʦ ʄʘʢʩʚʝʣʣʘ. ʈʝʘʢʮʠʷ 

ʪʦʛʜʘʰʥʠʭ ʫʯʝʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʪʨʫʜʥʦ ʧʦʢʦʣʝʙʘʪʴ ʭʦʨʦʰʦ ʫʢʦʨʝʥʠʚʰʠʝʩʷ ʚ ʥʘʫʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɺ ʧʦʠʩʢʘʭ ʦʪʚʝʪʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʵʬʠʨʘ ï ʩʪʨʘʥʥʦʡ ʬʦʨʤʳ 

ʤʘʪʝʨʠʠ, ʢʦʪʦʨʦʡ ʷʢʦʙʳ ʟʘʧʦʣʥʝʥʘ ʚʩʷ ɺʩʝʣʝʥʥʘʷ
39
. ʉʚʝʪʦʚʳʝ ʚʦʣʥʳ, ʛʦʚʦʨʠʣʠ ʟʘʱʠʪʥʠʢʠ 

ʩʝʡ ʠʜʝʠ, ï ʵʪʦ ʚʦʣʥʳ ʩʞʘʪʠʷ ʚ ʵʬʠʨʝ, ʧʦʜʦʙʥʦ ʪʦʤʫ ʢʘʢ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ï ʚ ʚʦʟʜʫʭʝ. 

ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʬʠʨʘ, ʥʫʞʥʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʯʝʥʳʝ ʟʥʘʣʠ, ʯʪʦ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʳʩʪʨʝʝ ʚ ʞʠʜʢʦʩʪʷʭ, 
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ʯʝʤ ʚ ʚʦʟʜʫʭʝ, ʠ ʝʱʝ ʙʳʩʪʨʝʝ ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ. ʆʥʠ ʪʘʢʞʝ ʟʥʘʣʠ ʦ ʥʝʚʝʨʦʷʪʥʦ ʙʦʣʴʰʦʡ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʆʪʩʶʜʘ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʝʩʣʠ ʩʚʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʣʥʳ ʩʞʘʪʠʷ ʚ ʵʬʠʨʝ, 

ʪʦ ʵʬʠʨ ï ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʢʦʝ ʵʢʟʦʪʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʠʯʝʤ ʥʝʚʠʜʠʤʦʝ ʠ ʥʝ ʤʝʰʘʶʱʝʝ 

ʜʚʠʞʝʥʠʶ ʧʣʘʥʝʪ, ʚʝʜʴ ʜʘʞʝ ʤʘʣʝʡʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʣʝʪʫ ʵʪʠʭ ʥʝʙʝʩʥʳʭ ʪʝʣ ʧʨʠʚʝʣʦ ʙʳ 

ʢ ʠʭ ʪʦʨʤʦʞʝʥʠʶ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ï ʢ ʚʝʩʴʤʘ ʛʨʘʮʠʦʟʥʦʤʫ ʧʘʜʝʥʠʶ ʧʦ ʩʧʠʨʘʣʠ ʥʘ ʉʦʣʥʮʝ. 

ʄʥʦʛʠʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʵʬʠʨʘ ʙʳʣʦ ʩʝʨʴʝʟʥʳʤ ʟʘʙʣʫʞʜʝʥʠʝʤ, ʥʦ ʥʝ ʙʫʜʝʤ 

ʩʪʦʣʴ ʢʘʪʝʛʦʨʠʯʥʳ. ɼʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʝʚʝʨʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠʥʦʛʜʘ ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ, 

ʟʘʧʦʣʥʷʷ ʙʨʝʰʠ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ. ɺ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʟʘʙʣʫʞʜʝʥʠʷ ʚ ʥʘʫʢʝ 

ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʠʛʨʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ, ʚ ʭʫʜʰʝʤ ʞʝ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʪʦʨʤʦʟʷʪ 

ʧʨʦʛʨʝʩʩ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʫʜʘʯʥʳʡ ʚʳʩʪʨʝʣ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʝʥ ʦʩʪʘʥʦʚʠʪʴ ʜʚʠʞʝʥʠʝ 

ʩʦʣʜʘʪʘ, ʥʦ ʟʘʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʤʫʯʠʪʝʣʴʥʦ ʙʦʣʝʟʥʝʥʥʳʤ ʠ 

ʤʝʜʣʝʥʥʳʤ. 

ʏʫʜʝʩʘ ʧʨʠʨʦʜʳ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʛʨʘʥʜʠʦʟʥʦʡ ʨʘʙʦʪʳ ɹʦʛʘ, ʪʘʢ 

ʙʳʣʦ ʠ ʩ ʵʬʠʨʦʤ
40
. ɽʩʣʠ ʙʳ ʦʥ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʣ, ʪʦ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʠʤʝʪʴ ʥʝʤʳʩʣʠʤʳʝ 

ʨʘʟʤʝʨʳ, ʦʙʣʘʜʘʪʴ ʘʙʩʦʣʶʪʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ 

ʩʦʛʣʘʩʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɼʣʷ ʣʶʜʝʡ ʨʝʣʠʛʠʦʟʥʳʭ ʚʟʛʣʷʜʦʚ, ʘ ʄʘʢʩʚʝʣʣ ʙʳʣ ʚʝʨʫʶʱʠʤ 

ʯʝʣʦʚʝʢʦʤ, ʙʳʣʦ ʦʯʝʚʠʜʥʦ ï ʪʦʣʴʢʦ ɻʦʩʧʦʜʫ ʧʦʜ ʩʠʣʫ ʩʦʟʜʘʪʴ ʪʘʢʦʝ ʚʝʱʝʩʪʚʦ. ʃʦʨʜ ʂʝʣʴʚʠʥ, 

ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ ʩʦʤʥʝʚʘʣʩʷ, ʯʪʦ ʩʚʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʚʦʣʥ 

ʩʞʘʪʠʷ ʚ ʵʬʠʨʝ. (ɺʧʨʦʯʝʤ, ʦʥ ʪʘʢʞʝ ʩʯʠʪʘʣ, ʯʪʦ ʫ ʨʘʜʠʦ ʥʝʪ ʥʠʢʘʢʦʛʦ ʙʫʜʫʱʝʛʦ, ʠ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ ʤʦʞʝʪ ʧʨʠʡʪʠ ʚ ʛʦʣʦʚʫ ʪʦʣʴʢʦ ʣʶʜʷʤ 

ʩ ʢʫʨʠʥʳʤʠ ʤʦʟʛʘʤʠ ï ʧʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʠʝ ʩʘʤʦʣʝʪʳ ʥʠʢʦʛʜʘ ʥʝ ʦʪʦʨʚʫʪʩʷ ʦʪ ʟʝʤʣʠ
41

.) 

ʇʨʠʤʝʨ ʂʝʣʴʚʠʥʘ ʦʯʝʥʴ ʢʨʘʩʥʦʨʝʯʠʚ. ʄʳ ʚʠʜʠʤ, ʯʪʦ ʥʘʫʯʥʳʝ ʪʝʦʨʠʠ ʚ ʙʫʜʫʱʝʤ ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʘʚʠʣʴʥʳʤʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʫʯʝʥʳʝ ʨʝʜʢʦ ʧʦʥʠʤʘʶʪ, ʢʘʢʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʟʘʚʪʨʘ ʤʦʞʝʪ ʧʦʨʦʜʠʪʴ ʠʭ ʩʝʛʦʜʥʷʰʥʝʝ ʦʪʢʨʳʪʠʝ. 

ʄʘʢʩʚʝʣʣʦʚʩʢʘʷ ʪʝʦʨʠʷ ʩʚʝʪʘ ʧʦʩʪʘʚʠʣʘ ʢʦʥʮʝʧʮʠʶ ʧʦʣʷ ʥʘ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʠ ʪʝʤ 

ʩʘʤʳʤ ʟʘʣʦʞʠʣʘ ʬʫʥʜʘʤʝʥʪ ʪʝʦʨʠʠ ʍʠʛʛʩʘ. ʅʦ, ʯʪʦʙʳ ʍʠʛʛʩ ʩʤʦʛ ʩʦʚʝʨʰʠʪʴ ʩʚʦʡ ʧʨʦʨʳʚ ʚ 

ʥʘʫʢʝ, ʧʦʥʘʜʦʙʠʣʩʷ ʝʱʝ ʙʦʣʝʝ ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʧʦʚʦʨʦʪ ʩʦʙʳʪʠʡ. ʂʚʘʥʪʦʚʘʷ ʨʝʚʦʣʶʮʠʷ 

ʥʘʯʘʣʘʩʴ ʯʝʨʝʟ ʜʚʘʜʮʘʪʴ ʣʝʪ ʧʦʩʣʝ ʩʤʝʨʪʠ ʄʘʢʩʚʝʣʣʘ, ʠ ʧʝʨʚʳʡ ʝʝ ʵʪʘʧ ʟʘʢʦʥʯʠʣʩʷ ʚ ʛʦʜ 

ʨʦʞʜʝʥʠʷ ʍʠʛʛʩʘ. ʅʠ ʚ ʦʜʥʫ ʜʨʫʛʫʶ ʵʧʦʭʫ ʬʠʟʠʢʠ ʥʝ ʧʨʝʙʳʚʘʣʠ ʚ ʪʘʢʦʤ ʟʘʤʝʰʘʪʝʣʴʩʪʚʝ, ʘ 

ʩʘʤʘ ʥʘʫʢʘ ʬʠʟʠʢʘ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʘ ʩʪʦʣʴ ʧʨʦʪʠʚʦʨʝʯʠʚʘ. 

 

ɺʝʣʠʯʘʡʰʠʝ ʥʘʫʯʥʳʝ ʨʝʚʦʣʶʮʠʠ ʧʦʨʦʡ ʥʘʯʠʥʘʶʪʩʷ ʩ ʢʘʞʫʱʠʭʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʤʘʣʦʟʥʘʯʠʪʝʣʴʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʂʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ ʥʘʯʘʣʘʩʴ ʩ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʠʟʤʝʥʝʥʠʷʤʠ ʮʚʝʪʘ ʧʝʯʠ ʧʦ ʤʝʨʝ ʥʘʛʨʝʚʘ. ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʥʝ ʩʘʤʳʤ ʵʬʬʝʢʪʥʳʤ 

ʩʦʙʳʪʠʝʤ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ, ʥʦ ʦʥ ʧʦʨʦʜʠʣ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʪʝʦʨʠʡ ʚ ʬʠʟʠʢʝ XX ʚʝʢʘ. 

ɼʣʷ ʦʙʳʯʥʦʛʦ ʫʯʝʥʦʛʦ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʚʦʟʤʦʞʥʦ, ʪʘʢ ʠ ʦʩʪʘʣʩʷ ʙʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʅʦ 

ʄʘʢʩ ʇʣʘʥʢ, ʫʩʘʪʳʡ ʬʠʟʠʢ ʠʟ ɹʝʨʣʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʙʳʣ ʜʘʣʝʢʦ ʥʝ ʦʙʳʯʥʳʤ ʯʝʣʦʚʝʢʦʤ 

ï ʦʥ ʙʳʣ ʧʨʦʩʪʦ ʦʜʝʨʞʠʤ ʞʝʣʘʥʠʝʤ ʧʦʥʷʪʴ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. ʕʡʥʰʪʝʡʥ ʧʠʩʘʣ, ʯʪʦ ʇʣʘʥʢʦʤ 

ʜʚʠʞʝʪ ñʛʦʣʦʜ ʜʫʰʠò
42
. ɻʦʚʦʨʠʣʠ, ʯʪʦ ʝʛʦ ʩʪʨʘʩʪʴ ʧʦʟʥʘʥʠʷ ʙʳʣʘ ʩʨʦʜʥʠ ʩʪʨʘʩʪʠ 

ʚʣʶʙʣʝʥʥʦʛʦ. 

ɺ ʘʚʪʦʙʠʦʛʨʘʬʠʠ ʇʣʘʥʢ, ʨʘʟʤʳʰʣʷʷ ʦ ʩʚʦʝʤ ʦʪʥʦʰʝʥʠʠ ʢ ʥʘʫʢʝ, ʧʠʩʘʣ: ñʂʨʘʡʥʝ ʚʘʞʥʦ 

ʧʦʥʷʪʴ, ʯʪʦ ʚʥʝʰʥʠʡ ʤʠʨ ʝʩʪʴ ʥʝʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʯʝʣʦʚʝʢʘ, ʥʝʯʪʦ 
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ʘʙʩʦʣʶʪʥʦʝ, ʠ ʧʦʠʩʢʠ ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʵʪʠʤ ʘʙʩʦʣʶʪʥʳʤ ʤʠʨʦʤ, ʚʩʝʛʜʘ ʢʘʟʘʣʠʩʴ 

ʤʥʝ ʩʘʤʦʡ ʚʦʟʚʳʰʝʥʥʦʡ ʟʘʜʘʯʝʡ ʥʘʫʢʠò
43
. ʇʣʘʥʢ, ʚʦʟʤʦʞʥʦ, ʣʫʯʰʝ, ʯʝʤ ʢʪʦ-ʣʠʙʦ ʜʨʫʛʦʡ, 

ʧʦʥʠʤʘʣ, ʯʪʦ ʨʝʘʣʴʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ, ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ 

ʜʝʡʩʪʚʠʷ ʙʝʩʯʠʩʣʝʥʥʳʭ ʟʘʢʦʥʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʠʛʨʦʡ ʥʝʚʠʜʠʤʳʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. 

ɺʩʝ ʚʦʢʨʫʛ ʥʘʩ ʧʦʛʣʦʱʘʝʪ ʠ ʠʟʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ʂʦʛʜʘ 

ʣʶʜʠ ʚʳʜʝʣʷʶʪ ʪʝʧʣʦ, ʵʥʝʨʛʠʷ ʠʟʣʫʯʘʝʪʩʷ ʚ ʚʠʜʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʚʦʣʥ. ʕʪʠ ʚʦʣʥʳ ʥʝʚʠʜʠʤʳ 

ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠʥʬʨʘʢʨʘʩʥʦʡ ʢʘʤʝʨʦʡ ʪʠʧʘ ʪʝʭ, 

ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʮʠʝʡ ʜʣʷ ʩʣʝʞʢʠ ʟʘ ʧʨʝʩʪʫʧʥʠʢʘʤʠ ʚ ʪʝʤʥʦʪʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ, 

ʢʦʪʦʨʳʡ ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʇʣʘʥʢʘ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʝʯʠ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʇʣʘʥʢ ʥʝ ʜʦʣʞʝʥ ʙʳʣ ʜʝʣʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʘʤ. ʆʥ ʙʳʣ ʬʠʟʠʢʦʤ-ʪʝʦʨʝʪʠʢʦʤ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʝʛʦ ʜʨʫʟʴʷʤʠ, ʨʘʙʦʪʘʚʰʠʤʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. ɽʛʦ ʟʘʜʘʯʝʡ ʙʳʣʦ ʥʘʡʪʠ ʦʙʲʷʩʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ ʜʣʷ ʵʪʦʛʦ ʦʥ ʜʦʣʞʝʥ ʙʳʣ 

ʨʘʟʦʙʨʘʪʴʩʷ, ʧʦʯʝʤʫ ʧʦ ʤʝʨʝ ʥʘʛʨʝʚʘ ʧʝʯʴ ʤʝʥʷʝʪ ʩʚʦʡ ʮʚʝʪ. 

ʀʪʘʢ, ʥʘʛʨʝʚʘʷʩʴ, ʧʝʯʴ ʩʥʘʯʘʣʘ ʩʪʘʥʦʚʠʣʘʩʴ ʪʫʩʢʣʦ-ʢʨʘʩʥʦʡ, ʟʘʪʝʤ ʷʨʢʦ-ʢʨʘʩʥʦʡ, ʧʦʪʦʤ 

ʦʨʘʥʞʝʚʦʡ, ʞʝʣʪʦʡ ʠ ʥʘʢʦʥʝʮ ʙʣʝʩʪʷʱʝ-ʙʝʣʦʡ. ɺʳʭʦʜʠʪ, ʮʚʝʪ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʠʯʝʤ ʪʘʢ ʩʪʨʦʛʦ, ʯʪʦ ʧʦ ʮʚʝʪʫ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʯʠ. ɿʥʘʯʠʪ, 

ʨʘʟʤʳʰʣʷʣ ʇʣʘʥʢ, ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ñʥʝʯʪʦ ʘʙʩʦʣʶʪʥʦʝò ï ʪʫʪ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʢʘʢʘʷ-ʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʘʡʥʘ ʧʨʠʨʦʜʳ. ʏʪʦʙʳ ʮʚʝʪ ʠʟʣʫʯʝʥʠʷ ʤʝʥʷʣʩʷ ʪʘʢ, ʢʘʢ ʦʥ 

ʤʝʥʷʣʩʷ, ʧʝʯʴ, ʥʘʛʨʝʚʘʷʩʴ, ʜʦʣʞʥʘ ʠʩʧʫʩʢʘʪʴ ʚʦʣʥʳ ʩʦ ʚʩʝ ʙʦʣʝʝ ʢʦʨʦʪʢʦʡ ʜʣʠʥʦʡ (ʢʨʘʩʥʳʡ 

ʩʚʝʪ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʚʦʣʥʳ, ʯʝʤ ʦʨʘʥʞʝʚʳʡ, ʘ ʪʦʪ ï ʙʦʣʴʰʫʶ, ʯʝʤ ʞʝʣʪʳʡ), ʧʨʠ ʵʪʦʤ 

ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ ʠʩʧʫʩʢʘʝʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʰʠʨʷʝʪʩʷ. ʇʨʠ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʧʝʯʴ ʠʩʧʫʩʢʘʝʪ ʙʝʣʳʡ ʩʚʝʪ ï ʩʚʝʪʠʪʩʷ ʩʨʘʟʫ ʚʩʝʤʠ ʮʚʝʪʘʤʠ ʨʘʜʫʛʠ. 

ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʥʘʫʢʘ ʩʦʚʝʨʰʘʝʪ ʩʢʘʯʦʢ ʣʠʰʴ ʙʣʘʛʦʜʘʨʷ ʠʥʪʫʠʮʠʠ ʫʯʝʥʦʛʦ, ʘ ʢʘʢ ʨʘʟ 

ʠʥʪʫʠʮʠʠ ʫ ʇʣʘʥʢʘ ʙʳʣʦ ʚ ʠʟʙʳʪʢʝ. ʆʜʥʘʞʜʳ ʚʝʯʝʨʦʤ ʦʥ ʚʳʚʝʣ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ, 

ʧʦʯʪʠ ʠʜʝʘʣʴʥʦ ʦʧʠʩʳʚʘʶʱʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʣʫʯʝʥʠʶ ʧʝʯʠ. 

ʋʨʘʚʥʝʥʠʝ ʇʣʘʥʢʘ ʦʢʘʟʘʣʦʩʴ ʥʘʩʪʦʣʴʢʦ ʪʦʯʥʳʤ, ʯʪʦ, ʢʦʛʜʘ ʫʯʝʥʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ 

ʫʩʪʘʥʦʚʢʫ, ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʝʝ ʧʦʤʦʱʴʶ, ʩʪʘʣʠ ʦʧʠʩʳʚʘʪʴʩʷ ʵʪʠʤ ʫʨʘʚʥʝʥʠʝʤ ʝʱʝ 

ʣʫʯʰʝ. 

ʀ ʪʦʛʜʘ ʇʣʘʥʢ ʟʘʜʫʤʘʣʩʷ: ʧʦʯʝʤʫ ʝʛʦ ʬʦʨʤʫʣʘ ʪʘʢ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪ? ɺ 

ʯʝʤ ʪʫʪ ʩʝʢʨʝʪ? ʆʥ ʟʥʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʧʝʯʴ ʠʟʣʫʯʘʝʪ ʚ 

ʨʘʚʥʦʚʝʩʥʦʤ ʨʝʞʠʤʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʏʝʤ ʛʦʨʷʯʝʝ ʧʝʯʴ, ʪʝʤ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ 

ʦʥʘ ʠʟʣʫʯʘʝʪ. ʇʣʘʥʢ ʧʦʥʷʣ, ʯʪʦ ʚʦʧʨʝʢʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʤ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʡ ʩʚʝʪ ʜʦʣʞʝʥ ʥʝʩʪʠ ʙʦʣʴʰʫʶ ʵʥʝʨʛʠʶ, ʯʝʤ ʜʣʠʥʥʦʚʦʣʥʦʚʳʡ. ʂʦʛʜʘ ʧʝʯʴ 

ʝʜʚʘ ʪʝʧʣʘʷ, ʦʥʘ ʤʦʞʝʪ ʠʟʣʫʯʘʪʴ ʪʦʣʴʢʦ ʢʨʘʩʥʳʡ ʩʚʝʪ, ʥʦ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫ 

ʥʝʝ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʠ, ʯʪʦʙʳ ʩʚʝʪʠʪʴʩʷ ʦʨʘʥʞʝʚʳʤ, ʞʝʣʪʳʤ ʠʣʠ ʜʘʞʝ ʛʦʣʫʙʳʤ. 

ʅʘʩʪʦʷʱʘʷ ʤʘʛʠʷ ʚ ʦʪʢʨʳʪʠʠ ʇʣʘʥʢʘ ʦʙʥʘʨʫʞʠʣʘʩʴ ʧʦʟʞʝ. ʆʥ ʧʦʥʷʣ, ʯʪʦ ʝʛʦ ʬʦʨʤʫʣʘ 

ʨʘʙʦʪʘʝʪ, ʪʦʣʴʢʦ ʝʩʣʠ ʵʥʝʨʛʠʷ, ʠʟʣʫʯʘʝʤʘʷ ʧʝʯʴʶ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʪʦʢ ʢʨʦʰʝʯʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʠʣʠ ʧʘʢʝʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʚ ʢʘʞʜʦʤ ʚʦʣʥʦʚʦʤ ʧʘʢʝʪʝ ʟʘʚʠʩʠʪ ʦʪ ʮʚʝʪʘ. ʋ 

ʧʘʢʝʪʦʚ ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʫ ʧʘʢʝʪʦʚ ʩʠʥʝʛʦ ʩʚʝʪʘ. ʇʦʟʞʝ ʵʪʠ ʚʦʣʥʦʚʳʝ 

ʧʘʢʝʪʳ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʢʚʘʥʪʘʤʠ. 

ʇʣʘʥʢ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʠ ʧʦʠʩʪʠʥʝ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 1900 ʛʦʜʫ ï ʪʦ ʙʳʣ ʜʣʷ 

ʥʝʛʦ ʚʝʩʴʤʘ ʥʝʧʣʦʭʦʡ ʛʦʜ, ʘ ʚʝʜʴ, ʢʦʛʜʘ ʇʣʘʥʢʫ ʙʳʣʦ 17 ʣʝʪ, ʚʩʝ ʩʦʚʝʪʦʚʘʣʠ ʝʤʫ ʥʘʡʪʠ ʩʝʙʝ 

ʟʘʥʷʪʠʝ ʧʦʫʚʣʝʢʘʪʝʣʴʥʝʝ ʬʠʟʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʪʦʛʜʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʵʪʦʡ 

ʥʘʫʢʠ ʫʞʝ ʨʝʰʝʥʳ! 

ʇʣʘʥʢ ʩʜʝʣʘʣ ʩʚʦʝ ʦʪʢʨʳʪʠʝ ʩʣʫʯʘʡʥʦ. ʀ ʚ ʪʦʪ ʤʦʤʝʥʪ ʥʠʢʪʦ, ʠ ʜʘʞʝ ʦʥ ʩʘʤ, ʥʝ 

ʧʦʥʠʤʘʣ, ʥʘʩʢʦʣʴʢʦ ʦʥʦ ʚʘʞʥʦ. ʇʣʘʥʢ ʩʯʠʪʘʣ ʩʚʦʶ ʪʝʦʨʠʶ ʩʢʦʨʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʪʨʶʢʦʤ, 

                                                 
43 ʎʠʪʠʨʫʝʪʩʷ ʚ ʢʥ.: William Cropper. Great Physicists (ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ), ʘʚʪʦʨ, ʢʦʪʦʨʳʡ ʩʩʳʣʘʝʪʩʷ ʥʘ ʢʥ.: 

Max Planck. Scientific Autobiography and Other Papers (Physikalische Abhandlungen und Vortrage). New York 

Philosophical Library, 1949. 

 



ʯʝʤ ʧʨʘʚʠʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. ʃʝʛʢʦ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʫʯʝʥʳʡ 

ʦʩʪʦʨʦʞʥʠʯʘʣ ï ʝʛʦ ʪʝʦʨʠʷ ʧʨʦʪʠʚʦʨʝʯʠʣʘ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʨʘʙʦʪʝ ʄʘʢʩʚʝʣʣʘ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʩʚʝʪ ʢʘʢ ʥʝʧʨʝʨʳʚʥʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʚʦʣʥʫ. 

ɸ ʧʝʨʚʳʤ ʦʮʝʥʠʣ ʟʥʘʯʠʤʦʩʪʴ ʪʝʦʨʠʠ ʇʣʘʥʢʘ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ï ʝʤʫ, ʢʩʪʘʪʠ, ʪʦʛʜʘ 

ʙʳʣʦ ʚʩʝʛʦ ʜʚʘʜʮʘʪʴ ʩ ʥʝʙʦʣʴʰʠʤ. ɺ 1905 ʛʦʜʫ ʕʡʥʰʪʝʡʥ ʧʦʥʷʣ, ʯʪʦ ʝʩʣʠ ʦʥ ʠʩʪʦʣʢʫʝʪ 

ʧʦʥʷʪʠʝ ʢʚʘʥʪʘ ʙʫʢʚʘʣʴʥʦ, ʪʦ ʩʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʦʜʥʫ ʠʟ ʟʘʛʘʜʦʢ ʬʠʟʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ï ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ
44
. ʃʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʝʩʣʠ 

ʦʩʚʝʱʘʪʴ ʩʚʝʪʦʤ ʬʦʪʦʢʘʪʦʜ ʚ ʚʘʢʫʫʤʥʦʤ ʧʨʠʙʦʨʝ, ʚ ʥʝʤ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʮʝʧʠ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʣʩʷ ʧʨʠ ʦʙʣʫʯʝʥʠʠ 

ʬʠʦʣʝʪʦʚʳʤ ʩʚʝʪʦʤ, ʟʘʪʦ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʢʨʘʩʥʳʤ. 

ʕʡʥʰʪʝʡʥ ʨʘʩʩʫʜʠʣ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ ʥʝ ʚʳʣʝʪʘʶʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʧʦʢʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʦʡ ʠʤʠ ʵʥʝʨʛʠʠ ʤʝʥʴʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʦʢ ʚʦʟʥʠʢʘʝʪ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʘʜʘʶʱʠʡ ʩʚʝʪ ʩʦʩʪʦʠʪ ʠʟ ʢʚʘʥʪʦʚ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʵʥʝʨʛʠʝʡ, 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʣʝʢʪʨʦʥʘʤʠ ʨʘʙʦʪʳ ʚʳʭʦʜʘ. ɺʳ ʤʦʞʝʪʝ ʥʘʧʨʘʚʠʪʴ ʧʨʦʞʝʢʪʦʨ 

ʥʘ ʢʫʩʦʢ ʤʝʪʘʣʣʘ, ʥʦ ʚʘʤ ʥʝ ʫʜʘʩʪʩʷ ʚʳʙʠʪʴ ʠʟ ʥʝʛʦ ʥʠ ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ, ʝʩʣʠ ʚʳ ʦʩʚʝʱʘʝʪʝ 

ʩʚʝʪʦʤ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʮʚʝʪʘ, ï ʝʛʦ ʢʚʘʥʪʳ ʥʝʩʫʪ ʩʣʠʰʢʦʤ ʤʘʣʦ ʵʥʝʨʛʠʠ. ʕʪʦ ʚʩʝ ʨʘʚʥʦ ʯʪʦ 

ʠʛʨʘʪʴ ʚ ʷʨʤʘʨʦʯʥʫʶ ʠʛʨʫ ñʙʨʦʩʘʥʠʝ ʰʘʨʦʚ ʚ ʢʦʢʦʩʦʚʳʝ ʦʨʝʭʠò (ʪʠʧʘ ʠʛʨʳ ʚ ʢʝʛʣʠ), ʢʠʜʘʷ ʚ 

ʤʠʰʝʥʠ ʤʷʯʠ ʜʣʷ ʧʠʥʛ-ʧʦʥʛʘ. ɹʨʦʩʘʡ ʩʢʦʣʴʢʦ ʭʦʯʝʰʴ, ʥʦ ʢʦʢʦʩ ʥʝ ʧʦʰʝʚʝʣʠʪʩʷ, ʧʦʢʘ ʚʳ ʥʝ 

ʟʘʧʫʩʪʠʪʝ ʚ ʥʝʛʦ ʯʪʦ-ʪʦ ʙʦʣʝʝ ʚʝʩʦʤʦʝ. ɿʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʢʚʘʥʪʦʚ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʕʡʥʰʪʝʡʥ ʙʳʣ ʫʜʦʩʪʦʝʥ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ. ɽʛʦ ʨʘʙʦʪʳ ʷʩʥʦ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʜʝʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʢʘʢ ʧʦʪʦʢʘ ʢʚʘʥʪʦʚ ʜʦʣʞʥʘ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʚʩʝʨʴʝʟ. ʆʯʝʥʴ ʩʢʦʨʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʩʪʘʣʘ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ. ʏʝʨʝʟ ʯʝʪʳʨʝ ʛʦʜʘ ʧʦʩʣʝ ʦʙʲʷʩʥʝʥʠʷ ʬʦʪʦʵʬʬʝʢʪʘ ʕʡʥʰʪʝʡʥ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠʣ ʝʝ ʠ ʧʦʢʘʟʘʣ: ʢʚʘʥʪʳ ʩʚʝʪʘ ʦʙʣʘʜʘʶʪ ʝʱʝ ʠ ʠʤʧʫʣʴʩʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʦʣʥʦʧʨʘʚʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʋʯʝʥʳʝ ʨʘʙʦʪʘʣʠ ʥʘʜ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ ʝʱʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʪʨʝʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʢʘ ʦʥʘ ʥʝ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʩʪʨʦʡʥʫʶ ʪʝʦʨʠʶ, ʦʙʲʷʩʥʷʶʱʫʶ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʘʪʦʤʦʚ. 

ʈʘʙʦʪʳ ʇʣʘʥʢʘ ʠ ʕʡʥʰʪʝʡʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʢʨʦʤʠʨ, ʤʠʨ ʘʪʦʤʦʚ, ʧʦʜʯʠʥʷʝʪʩʷ ʩʦʚʩʝʤ 

ʠʥʳʤ ʟʘʢʦʥʘʤ, ʯʝʤ ʪʝ, ʯʪʦ ʅʴʶʪʦʥ ʥʘʧʠʩʘʣ ʜʣʷ ʤʘʢʨʦʤʠʨʘ ʠ ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʥʘʰʠʤ 

ʧʦʚʩʝʜʥʝʚʥʳʤ ʦʧʳʪʦʤ. ɿʘʢʦʥʳ ʅʴʶʪʦʥʘ ʧʨʝʢʨʘʩʥʦ ʛʦʜʷʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʦʚ ʚʨʦʜʝ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʫʰʝʯʥʳʭ ʷʜʝʨ, ʥʦ ʚ ʤʠʨʝ ʘʪʦʤʥʳʭ ʯʘʩʪʠʮ ʜʝʡʩʪʚʫʶʪ 

ʜʨʫʛʠʝ ʧʨʘʚʠʣʘ ï ʩʪʨʘʥʥʳʝ ʠ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʦʥʷʪʠʷʤ. ʇʦʚʝʜʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʤʘʪʝʨʠʠ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ ʙʝʟ ʧʦʥʠʤʘʥʠʷ ʟʘʢʦʥʦʚ ʢʚʘʥʪʦʚʦʛʦ 

ʤʠʨʘ. 

ʂʦʛʜʘ ʨʦʞʜʘʣʘʩʴ ʢʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ, ʫʯʝʥʳʝ ʝʱʝ ʤʘʣʦ ʯʪʦ ʟʥʘʣʠ ʦ ʩʪʨʫʢʪʫʨʝ ʘʪʦʤʘ. ɺ 

ʤʦʜʝʣʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʕʨʥʝʩʪʦʤ ʈʝʟʝʨʬʦʨʜʦʤ ʠ ʅʠʣʴʩʦʤ ɹʦʨʦʤ, ʘʪʦʤʳ ʩʦʩʪʦʷʣʠ ʠʟ ʪʚʝʨʜʳʭ 

ʷʜʝʨ, ʦʢʨʫʞʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʣʠʩʴ ʚʦʢʨʫʛ ʷʜʝʨ ʧʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ 

ʦʨʙʠʪʘʤ. ɺ 1913 ʛʦʜʫ ɹʦʨ ʧʦʥʷʣ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʧʦ 

ʦʨʙʠʪʘʤ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʜʣʠʥʫ ʚʦʣʥʳ (ʮʚʝʪ) ʩʚʝʪʘ, ʧʦʛʣʦʱʘʝʤʦʛʦ ʠ ʠʟʣʫʯʘʝʤʦʛʦ 

ʛʘʟʦʦʙʨʘʟʥʳʤ ʚʦʜʦʨʦʜʦʤ. ʕʪʦ ʙʳʣʘ ʦʯʝʥʴ ʩʧʝʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ, ʥʦ ʦʥʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʙʝʜʠʣʘ 

ʬʠʟʠʢʦʚ, ʯʪʦ ʠʜʝʷ ʢʚʘʥʪʦʚ ʜʘʝʪ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʩʪʨʦʝʥʠʷ ʤʘʪʝʨʠʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠ ʣʝʪ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ ʥʦʩʠʣʠ 

ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʠ ʦʪʨʳʚʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʫʯʝʥʳʤ ʪʨʝʙʦʚʘʣʘʩʴ ʧʦʣʥʘʷ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ, 

ʦʙʲʷʩʥʷʶʱʘʷ ʧʦʚʝʜʝʥʠʝ ʣʶʙʦʡ ʯʘʩʪʠʮʳ ʚ ʣʶʙʦʤ ʘʪʦʤʝ ʠʣʠ ʤʦʣʝʢʫʣʝ. ʋʩʧʝʭ ʧʨʠʥʝʩʣʠ 

ʯʝʪʳʨʝ ʛʦʜʘ, ʩ 1925-ʛʦ ʧʦ 1929-ʡ, ʯʝʪʳʨʝ ʛʦʜʘ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʙʦʪʳ, ʟʘʚʝʨʰʠʚʰʠʝʩʷ 

ʩʦʟʜʘʥʠʝʤ ñʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠò ï ʨʘʟʜʝʣʘ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʠʨʝ ʘʪʦʤʦʚ. 

 

                                                 
44 ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʚʘʥʪʦʚʦʤ ʦʧʠʩʘʥʠʠ ʵʬʬʝʢʪʘ ʩʤ. ʚ ʢʥ.: Andrew Whitaker. Einstein, Bohr 

and the Quantum Dilemma: From Quantum Theory to Quantum Information. Cambridge University Press, 2006; 

Abraham Pais. Subtle Is the Lord: The Science and the Life of Albert Einstein. Oxford University Press, 2005. 

 



ɺʝʨʥʝʨ ɻʝʡʟʝʥʙʝʨʛ, 24-ʣʝʪʥʠʡ ʬʠʟʠʢ ʠʟ ɻʝʪʪʠʥʛʝʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʙʳʣ ʧʝʨʚʳʤ, ʢʪʦ 

ʜʦʙʠʣʩʷ ʪʦʛʜʘ ʩʝʨʴʝʟʥʳʭ ʫʩʧʝʭʦʚ. ɺ ʢʦʥʮʝ ʤʘʷ 1925 ʛʦʜʘ ɻʝʡʟʝʥʙʝʨʛ ʞʝʩʪʦʢʦ ʩʪʨʘʜʘʣ ʦʪ 

ʩʝʥʥʦʡ ʣʠʭʦʨʘʜʢʠ. ʅʫʞʥʦ ʙʳʣʦ ʩʨʦʯʥʦ ʫʝʭʘʪʴ ï ʪʫʜʘ, ʛʜʝ ʥʠʯʝʛʦ ʥʝ ʨʦʩʣʦ ʠ ʥʝ ʮʚʝʣʦ. 

ʆʪʧʨʦʩʠʚʰʠʩʴ ʫ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʄʘʢʩʘ ɹʦʨʥʘ ʚ ʦʪʧʫʩʢ ʥʘ ʜʚʝ ʥʝʜʝʣʠ, ɻʝʡʟʝʥʙʝʨʛ 

ʦʪʧʨʘʚʠʣʩʷ ʥʘ ɻʝʣʴʛʦʣʘʥʜ, ʥʝʙʦʣʴʰʦʡ ʦʩʪʨʦʚ ʚ ʉʝʚʝʨʥʦʤ ʤʦʨʝ, ʢʦʪʦʨʳʡ ʤʠʣʦʩʪʴʶ ɹʦʞʴʝʡ 

ʙʳʣ ʣʠʰʝʥ ʚʩʷʯʝʩʢʠʭ ʮʚʝʪʦʚ ʠ ʪʨʘʚ. ʂʦʛʜʘ ʦʥ ʧʨʠʝʭʘʣ ï ʩ ʞʫʪʢʦ ʨʘʩʧʫʭʰʠʤ ʣʠʮʦʤ ʠ 

ʩʣʝʟʷʱʠʤʠʩʷ ʛʣʘʟʘʤʠ, ï ʭʦʟʷʡʢʘ ʛʦʩʪʠʥʠʮʳ ʨʝʰʠʣʘ, ʯʪʦ ʝʛʦ ʠʟʙʠʣʠ ʚ ʜʨʘʢʝ, ʠ ʧʨʝʜʣʦʞʠʣʘ 

ʧʦʜʣʝʯʠʪʴ ʤʦʣʦʜʦʛʦ ʧʦʩʪʦʷʣʴʮʘ. ʀʟ ʦʢʥʘ ʝʛʦ ʥʦʤʝʨʘ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ɻʝʡʟʝʥʙʝʨʛʫ ʦʪʢʨʳʣʩʷ 

ʯʘʨʫʶʱʠʡ ʚʠʜ ʥʘ ʜʝʨʝʚʥʶ, ʧʝʩʯʘʥʳʝ ʜʶʥʳ ʠ ʙʝʩʢʨʘʡʥʝʝ ʤʦʨʝ. 

ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ɻʝʡʟʝʥʙʝʨʛ ʨʘʟʦʯʘʨʦʚʘʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʬʠʟʠʢʦʚ, ʙʴʶʱʠʭʩʷ ʥʘʜ 

ʧʨʦʙʣʝʤʘʤʠ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʠ ʨʝʰʠʣ ʥʘʯʘʪʴ ʚʩʝ ʟʘʥʦʚʦ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ 

ʚ ʩʚʦʠʭ ʨʘʩʯʝʪʘʭ, ï ʵʪʦ ʩʚʦʡʩʪʚʘ ʘʪʦʤʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, 

ʥʘʧʨʠʤʝʨ ʜʣʠʥʳ ʚʦʣʥ ʩʚʝʪʘ, ʧʦʛʣʦʱʘʝʤʦʛʦ ʠʣʠ ʠʩʧʫʩʢʘʝʤʦʛʦ ʛʘʟʘʤʠ, ʠʣʠ ʠʥʘʯʝ ï ʘʪʦʤʥʳʝ 

ʩʧʝʢʪʨʳ
45
. ʈʘʩʧʦʣʦʞʠʚ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ɻʝʡʟʝʥʙʝʨʛ ʨʝʰʠʣ ʦʧʠʩʳʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʧʦʛʣʦʱʝʥʠʷ ʠ ʠʟʣʫʯʝʥʠʷ ʩʚʝʪʘ ʩ ʧʦʤʦʱʴʶ ʧʨʳʞʢʦʚ ʵʣʝʢʪʨʦʥʦʚ ʩ ʦʜʥʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ ʚ ʘʪʦʤʝ ʥʘ ʜʨʫʛʠʝ. ʇʦʛʣʦʱʘʷ ʩʚʝʪ, ʵʣʝʢʪʨʦʥʳ ʧʨʳʛʘʶʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ; 

ʧʘʜʘʷ ʚʥʠʟ, ʠʩʧʫʩʢʘʶʪ ʝʛʦ ʩʥʦʚʘ. 

ʕʪʦ ʙʳʣʘ ʙʣʝʩʪʷʱʘʷ ʠʜʝʷ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʪʦʤʥʳʝ ʩʧʝʢʪʨʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʘʪʦʤʘ. ʆʙʣʫʯʠ ʘʪʦʤ ʩʚʝʪʦʤ, ʠ ʦʥ ʙʫʜʝʪ ʧʦʛʣʦʱʘʪʴ ʚʦʣʥʳ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ, ʯʪʦʙʳ ʟʘʙʨʦʩʠʪʴ ʵʣʝʢʪʨʦʥʳ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʨʙʠʪʫ. ɸ ʢʦʛʜʘ 

ʵʣʝʢʪʨʦʥʳ ʩʥʦʚʘ ʧʘʜʘʶʪ ʚʥʠʟ, ʚʳʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʷ ʠ ʠʩʧʫʩʢʘʝʪʩʷ ʩʚʝʪ ʪʦʡ ʞʝ ʜʣʠʥʳ ʚʦʣʥʳ, 

ʯʪʦ ʠ ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ. ʇʦ ʜʣʠʥʘʤ ʚʦʣʥ ʧʦʛʣʦʱʝʥʥʦʛʦ ʠ ʠʟʣʫʯʘʝʤʦʛʦ ʩʚʝʪʘ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʵʣʝʢʪʨʦʥʥʳʭ ʦʨʙʠʪ ʘʪʦʤʘ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʨʘʙʦʪʘ ɻʝʡʟʝʥʙʝʨʛʘ ʧʨʦʜʚʠʛʘʣʘʩʴ ʚʧʝʨʝʜ, ʩʪʘʣʘ ʧʨʦʷʩʥʷʪʴʩʷ ʤʝʭʘʥʠʢʘ 

ʘʪʦʤʘ
46
. ɺʦʣʥʫʷʩʴ, ʦʥ ʜʝʣʘʣ ʤʥʦʞʝʩʪʚʦ ʦʰʠʙʦʢ, ʥʝʨʚʥʠʯʘʣ. ñʗ ʙʳʣ ʩʠʣʴʥʦ ʚʟʚʦʣʥʦʚʘʥ, ï 

ʧʠʩʘʣ ʦʥ ʦ ʩʚʦʝʤ ʧʨʝʙʳʚʘʥʠʠ ʥʘ ɻʝʣʴʛʦʣʘʥʜʝ. ï ʋ ʤʝʥʷ ʙʳʣʦ ʦʱʫʱʝʥʠʝ, ʯʪʦ ʩʢʚʦʟʴ ʧʝʣʝʥʫ 

ʤʥʦʞʝʩʪʚʘ ʙʝʩʧʦʨʷʜʦʯʥʳʭ ʘʪʦʤʥʳʭ ʷʚʣʝʥʠʡ ʷ ʫʚʠʜʝʣ ʫʜʠʚʠʪʝʣʴʥʦ ʢʨʘʩʠʚʫʶ ʢʘʨʪʠʥʫ, ʠ 

ʪʦʛʜʘ ʷ ʧʦʯʫʚʩʪʚʦʚʘʣ ʣʝʛʢʦʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝò. ʅʘʢʦʥʝʮ ɻʝʡʟʝʥʙʝʨʛ ʟʘʚʝʨʰʠʣ ʧʝʨʚʳʡ ʨʘʩʯʝʪ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʡ ʥʦʚʦʡ (ʤʘʪʨʠʯʥʦʡ) ʪʝʭʥʠʢʠ. ʉʣʫʯʠʣʦʩʴ ʵʪʦ ʚ 3 ʯʘʩʘ ʥʦʯʠ. 

ʉʣʠʰʢʦʤ ʚʦʟʙʫʞʜʝʥʥʳʡ, ʯʪʦʙʳ ʩʧʘʪʴ, ʦʥ ʚʳʰʝʣ ʠʟ ʜʦʤʘ ʠ ʧʦʙʨʝʣ ʢ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ 

ɻʝʣʴʛʦʣʘʥʜʘ, ʚʩʢʘʨʘʙʢʘʣʩʷ ʥʘ ʩʢʘʣʫ, ʢʦʪʦʨʘʷ ʪʦʨʯʘʣʘ ʥʘʜ ʤʦʨʝʤ, ʠ ʜʦʞʜʘʣʩʷ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ. 

ʂʦʛʜʘ ɻʝʡʟʝʥʙʝʨʛ ʚʝʨʥʫʣʩʷ ʚ ɻʝʪʪʠʥʛʝʥ, ʄʘʢʩ ɹʦʨʥ ʧʨʦʩʤʦʪʨʝʣ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʚʳʢʣʘʜʢʠ ʠ ʧʦʥʷʣ, ʯʪʦ ʪʝʦʨʠʷ ʚʝʨʥʘ. ɺʩʢʦʨʝ ʦʥʠ ʚʪʨʦʝʤ (ʪʨʝʪʴʠʤ ʩʪʘʣ ʤʦʣʦʜʦʡ ʪʝʦʨʝʪʠʢ 

ʇʘʩʢʫʘʣʴ ʀʦʨʜʘʥ) ʜʦʨʘʙʦʪʘʣʠ ʪʝʦʨʠʶ, ʧʨʝʚʨʘʪʠʚ ʝʝ ʚ ʪʦ, ʯʪʦ ʧʦʪʦʤ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʢʘʢ 

ʤʘʪʨʠʯʥʘʷ ʤʝʭʘʥʠʢʘ. ʅʘʟʳʚʘʣʘʩʴ ʦʥʘ ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʨʤʠʥʳ ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮ ʠʣʠ ʤʘʪʨʠʮ. 

ʈʘʙʦʪʘ ɻʝʡʟʝʥʙʝʨʛʘ ʙʳʣʘ ʧʝʨʚʳʤ ʥʘʩʪʦʷʱʠʤ ʚʘʨʠʘʥʪʦʤ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʘ ʚʩʢʦʨʝ 

ʧʦʷʚʠʣʩʷ ʥʘ ʩʚʝʪ ʠ ʚʪʦʨʦʡ. ɺ ʧʨʝʜʜʚʝʨʠʠ ʈʦʞʜʝʩʪʚʘ 1925 ʛʦʜʘ ʘʚʩʪʨʠʡʩʢʠʡ ʬʠʟʠʢ ʕʨʚʠʥ 

ʐʨʸʜʠʥʛʝʨ, ʪʦʛʜʘ ʨʘʙʦʪʘʚʰʠʡ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʎʶʨʠʭʘ, ʩʥʷʣ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ 

ʞʠʚʦʧʠʩʥʳʡ ʟʘʩʥʝʞʝʥʥʳʡ ʜʦʤʠʢ ʚ ɸʚʩʪʨʠʡʩʢʠʭ ɸʣʴʧʘʭ. ʊʘʤ ʦʥ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʩʦʙʩʪʚʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ. ʐʨʸʜʠʥʛʝʨ, ʢʘʢ ʚʩʝʛʜʘ, ʧʨʠʛʣʘʩʠʣ ʩ ʩʦʙʦʡ ʚ ʧʫʪʝʰʝʩʪʚʠʝ 

                                                 
45 ɻʘʟʳ ʧʦʛʣʦʱʘʶʪ ʠ ʠʟʣʫʯʘʶʪ ʩʚʝʪ ʨʘʟʥʳʭ ʜʣʠʥ ʚʦʣʥ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʷ ʵʥʝʨʛʠʡ ʵʣʝʢʪʨʦʥʥʳʭ ʦʨʙʠʪ. ʄʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʦʨʙʠʪʳ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʣʝʮ ʩ ʮʝʥʪʨʦʤ ʚ ʘʪʦʤʥʦʤ ʷʜʨʝ. ɽʩʣʠ ʵʣʝʢʪʨʦʥ 

ʧʦʛʣʦʪʠʪ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʠ, ʦʥ ʧʝʨʝʩʢʦʯʠʪ ʚʚʝʨʭ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʨʙʠʪʫ. ɼʣʠʥʘ ʚʦʣʥʳ ʧʦʛʣʦʱʝʥʥʦʛʦ ʩʚʝʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ï ʚʝʣʠʯʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ. ʂʦʛʜʘ 

ʵʣʝʢʪʨʦʥ ʧʘʜʘʝʪ ʩʥʦʚʘ ʚʥʠʟ, ʦʥ ʠʟʣʫʯʘʝʪ ʩʚʝʪ ʪʦʡ ʞʝ ʜʣʠʥʳ ʚʦʣʥʳ. ʀʟʫʯʘʷ ʩʧʝʢʪʨʳ ʨʘʟʥʳʭ ʛʘʟʦʚ, ʫʯʝʥʳʝ ʤʦʛʫʪ 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʨʙʠʪ. 

 

46 ʈʘʟʤʳʰʣʝʥʠʷ ɻʝʡʟʝʥʙʝʨʛʘ ʚʦ ʚʨʝʤʷ ʝʛʦ ʚʠʟʠʪʘ ʥʘ ɻʝʣʴʛʦʣʘʥʜ ʩʤ. ʚ ʢʥ.: Subrahmanyan Chandrasekhar. Truth 

and Beauty: Aesthetics and Motivations in Science. University Of Chicago Press, 1990. 

 



ʩʚʦʶ ʩʪʘʨʠʥʥʫʶ ʧʦʜʨʫʛʫ, ʦʩʪʘʚʠʚ ʞʝʥʫ ɸʥʥʠ ʜʦʤʘ
47
. ɸʥʥʠ ʙʳʣʘ ʥʝ ʠʟ ʪʝʭ, ʢʪʦ ʣʶʙʠʪ 

ʞʘʣʦʚʘʪʴʩʷ, ʜʘ ʠ ʐʨʸʜʠʥʛʝʨ ʜʣʷ ʥʝʝ ʚʩʝʛʜʘ ʙʳʣ ʚʳʰʝ ʢʨʠʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʥʝʝ ʪʦʞʝ ʙʳʣ 

ʣʶʙʦʚʥʠʢ ï ʙʣʠʞʘʡʰʠʡ ʜʨʫʛ ʠ ʢʦʣʣʝʛʘ ʤʫʞʘ ʧʦ ʫʥʠʚʝʨʩʠʪʝʪʫ ʤʘʪʝʤʘʪʠʢ ɻʝʨʤʘʥ ɺʝʡʣʴ. 

ʐʨʸʜʠʥʛʝʨ ʠʩʧʦʣʴʟʦʚʘʣ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʡ ʧʦʜʭʦʜ, ʯʝʤ ɻʝʡʟʝʥʙʝʨʛ. ɽʛʦ ʦʪʧʨʘʚʥʦʡ 

ʪʦʯʢʦʡ ʙʳʣʘ ʠʜʝʷ, ʚʳʜʚʠʥʫʪʘʷ ʛʦʜʦʤ ʨʘʥʝʝ ʬʨʘʥʮʫʟʩʢʠʤ ʬʠʟʠʢʦʤ ʃʫʠ ʜʝ ɹʨʦʡʣʝʤ, ʢʦʪʦʨʳʡ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʚʦʣʥʳ
48
. ʐʨʸʜʠʥʛʝʨ ʧʨʦʚʝʣ ʚ ʪʨʫʜʘʭ ʚʩʝ 

ʨʦʞʜʝʩʪʚʝʥʩʢʠʝ ʢʘʥʠʢʫʣʳ ï ʢʘʞʜʳʡ ʰʘʛ ʚʧʝʨʝʜ ʜʘʚʘʣʩʷ ʦʭ ʢʘʢ ʥʝʣʝʛʢʦ! 27 ʜʝʢʘʙʨʷ ʦʥ 

ʥʘʧʠʩʘʣ ʩʚʦʝʤʫ ʜʨʫʛʫ ʤʶʥʭʝʥʩʢʦʤʫ ʬʠʟʠʢʫ ɺʠʣʣʠ ɺʠʥʫ, ʣʘʫʨʝʘʪʫ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ 1911 

ʛʦʜʘ: ñʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷ ʙʦʨʶʩʴ ʩ ʥʦʚʦʡ ʘʪʦʤʥʦʡ ʪʝʦʨʠʝʡ. ɽʩʣʠ ʙʳ ʷ ʟʥʘʣ ʣʫʯʰʝ 

ʤʘʪʝʤʘʪʠʢʫ! ʆʜʥʘʢʦ ʷ ʥʘʩʪʨʦʝʥ ʚʝʩʴʤʘ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʦʡ ʰʪʫʢʠ ʠ 

ʨʘʩʩʯʠʪʳʚʘʶ, ʯʪʦ, ʝʩʣʠ ʪʦʣʴʢʦ... ʩʤʦʛʫ ʩʧʨʘʚʠʪʴʩʷ ʩ ʥʝʡ, ʙʫʜʝʪ ʦʯʝʥʴ ʢʨʘʩʠʚʦò. 

ʂʦ ʚʨʝʤʝʥʠ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʎʶʨʠʭ ʐʨʸʜʠʥʛʝʨ ʧʨʝʚʨʘʪʠʣ ʨʘʩʧʣʳʚʯʘʪʫʶ ʢʦʥʮʝʧʮʠʶ ʜʝ 

ɹʨʦʡʣʷ ʚ ʥʦʚʫʶ ʚʝʨʩʠʶ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ɺʤʝʩʪʦ ʥʝʧʦʥʷʪʥʳʭ ʛʝʡʟʝʥʙʝʨʛʦʚʩʢʠʭ ʤʘʪʨʠʮ 

ʐʨʸʜʠʥʛʝʨ ʚ ʩʚʦʝʡ ʪʝʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣ ʠʟʚʝʩʪʥʦʝ ʬʠʟʠʢʘʤ ʫʨʘʚʥʝʥʠʝ, ʦʯʝʥʴ ʧʦʭʦʞʝʝ ʥʘ 

ʚʦʣʥʦʚʦʝ. ɺʧʝʨʚʳʝ ʫʯʝʥʳʝ ʧʦʣʫʯʠʣʠ ʪʦʯʥʫʶ ʢʚʘʥʪʦʚʫʶ ʬʦʨʤʫʣʫ, ʢʦʪʦʨʫʶ ʦʥʠ ʤʦʛʣʠ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʯʘʩʪʠʮ ʚ ʣʶʙʦʤ ʘʪʦʤʝ ʠʣʠ ʤʦʣʝʢʫʣʝ. (ʂʝʤ ʙʳ ʥʠ ʙʳʣʘ ʩʧʫʪʥʠʮʘ 

ʐʨʸʜʠʥʛʝʨʘ ʚ ʪʦ ʈʦʞʜʝʩʪʚʦ, ʪʨʫʜʥʦ ʫʜʝʨʞʘʪʴʩʷ ʠ ʥʝ ʧʦʨʘʟʤʳʰʣʷʪʴ, ʥʘ ʪʘʢʦʝ ʣʠ 

ʨʦʤʘʥʪʠʯʝʩʢʦʝ ʧʨʠʢʣʶʯʝʥʠʝ ʦʥʘ ʨʘʩʩʯʠʪʳʚʘʣʘ...) 

ʇʦʷʚʣʝʥʠʝ ʜʚʫʭ ʚʝʨʩʠʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʥʦʚʘʷ ʵʨʘ ʚ ʬʠʟʠʢʝ 

ʥʘʯʘʣʘʩʴ ʥʝʢʨʘʩʠʚʦ
49
. ʄʝʞʜʫ ɻʝʡʟʝʥʙʝʨʛʦʤ ʠ ʐʨʸʜʠʥʛʝʨʦʤ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʝʧʨʠʷʟʥʴ. 

ʋʚʠʜʝʚ ʤʘʪʨʠʯʥʫʶ ʤʝʭʘʥʠʢʫ, ʐʨʸʜʠʥʛʝʨ ʩʢʘʟʘʣ, ʯʪʦ ʝʝ ʚʠʜ ñʦʙʝʩʢʫʨʘʞʠʣ, ʝʩʣʠ ʥʝ ʦʪʚʨʘʪʠʣ 

ʝʛʦò. ʆʮʝʥʢʘ ɻʝʡʟʝʥʙʝʨʛʦʤ ʪʝʦʨʠʠ ʐʨʸʜʠʥʛʝʨʘ, ʠʟʚʝʩʪʥʦʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñʚʦʣʥʦʚʘʷ 

ʤʝʭʘʥʠʢʘò, ʙʳʣʘ ʥʝ ʙʦʣʝʝ ʣʝʩʪʥʦʡ: ñʏʝʤ ʙʦʣʴʰʝ ʷ ʜʫʤʘʶ ʦ ʥʝʡ... ʪʝʤ ʙʦʣʝʝ ʦʪʪʘʣʢʠʚʘʶʱʝʡ 

ʝʝ ʥʘʭʦʞʫò. ʊʝʦʨʠʠ ʨʘʩʢʦʣʦʣʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʜʚʘ ʚʨʘʞʜʫʶʱʠʭ ʣʘʛʝʨʷ, ʧʨʠʯʝʤ 

ʙʝʟ ʩʝʨʴʝʟʥʦʡ ʥʘ ʪʦ ʧʨʠʯʠʥʳ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ, ʭʦʪʷ ʪʝʦʨʠʠ ʚʳʛʣʷʜʝʣʠ ʥʘ ʙʫʤʘʛʝ ʦʯʝʥʴ 

ʨʘʟʥʳʤʠ, ʧʦ ʩʫʱʝʩʪʚʫ ʦʥʠ ʨʘʟʣʠʯʘʣʠʩʴ ʤʘʣʦ. ʄʘʪʝʤʘʪʠʢ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʦʜʥʫ ʠʟ ʜʨʫʛʦʡ. 

ʉʫʜʴʙʘ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʙʣʘʛʦʩʢʣʦʥʥʦʡ ʢ ʪʝʦʨʠʠ ʐʨʸʜʠʥʛʝʨʘ, ʠ ʦʥʘ ʙʳʣʘ ʧʨʠʥʷʪʘ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʬʠʟʠʢʦʚ ï ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʧʦʪʦʤʫ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʥʝʡ, ʙʳʣ ʠʤ ʫʞʝ ʭʦʨʦʰʦ ʟʥʘʢʦʤ. 

ʇʨʠ ʚʩʝʡ ʩʚʦʝʡ ʢʨʘʩʦʪʝ ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ ʠʤʝʣʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. 

ʂʘʟʘʣʦʩʴ, ʦʥʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʘʷ 

ʩʦʚʝʨʰʠʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʫʤʘʭ ʫʯʝʥʳʭ ʚ 1905 ʛʦʜʫ. ʅʝʜʦʩʪʘʪʦʢ ʙʳʣ ʩʝʨʴʝʟʥʳʤ: ʝʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʯʘʩʪʠʮ ʩ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ ʵʥʝʨʛʠʷʤʠ, 

ʜʚʠʞʫʱʠʤʠʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʟʘʚʝʜʦʤʦʡ ʯʫʰʴʶ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʬʠʟʠʢʠ XX ʚʝʢʘ. ʕʪʫ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʚʟʷʣ ʇʦʣʴ 

ɼʠʨʘʢ, ʩʳʥ ʵʤʠʛʨʘʥʪʘ ʠʟ ʐʚʝʡʮʘʨʠʠ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʣ ʠʥʞʝʥʝʨʥʦʝ ʜʝʣʦ ʚ ɹʨʠʩʪʦʣʴʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʛʦʜ ʨʘʥʴʰʝ ʊʦʤʘʩʘ ʍʠʛʛʩʘ
50
. ʂʦʛʜʘ ʊʦʤʘʩ ʍʠʛʛʩ ʧʝʨʝʝʭʘʣ ʚ ʅʴʶʢʘʩʣ ʠ 
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ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʥʘ ɹʠ-ʙʠ-ʩʠ, ɼʠʨʘʢ ʙʳʣ ʧʨʠʛʣʘʰʝʥ ʚ ʂʝʤʙʨʠʜʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʪʘʤ ʩ 

ʛʦʣʦʚʦʡ ʧʦʛʨʫʟʠʣʩʷ ʚ ʠʟʫʯʝʥʠʝ ʨʘʙʦʪ ʕʡʥʰʪʝʡʥʘ ʠ ʧʠʦʥʝʨʦʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ï 

ɻʝʡʟʝʥʙʝʨʛʘ ʠ ʐʨʸʜʠʥʛʝʨʘ. 

ɺ ʢʦʥʮʝ 1927 ʛʦʜʘ ʚ ʚʦʟʨʘʩʪʝ 25 ʣʝʪ ɼʠʨʘʢ ʚʳʚʝʣ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʥʦʛʠʝ ʬʠʟʠʢʠ 

ʩʯʠʪʘʶʪ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ. ɽʛʦ ʠ ʩʝʡʯʘʩ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʚʳʩʝʯʝʥʥʳʤ ʥʘ ʤʝʤʦʨʠʘʣʝ ɼʠʨʘʢʘ ʚ ɺʝʩʪʤʠʥʩʪʝʨʩʢʦʤ ʘʙʙʘʪʩʪʚʝ. ʆʥʦ ʧʨʠʤʠʨʠʣʦ ʢʚʘʥʪʦʚʫʶ 

ʤʝʭʘʥʠʢʫ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʲʷʩʥʠʣʦ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ʵʣʝʢʪʨʦʥʦʚ ï ʩʧʠʥ 

(ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ). ʋʨʘʚʥʝʥʠʝ ʜʘʞʝ ʩʦʜʝʨʞʘʣʦ ʥʘʤʝʢ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʘʩʪʠʮ ʩ ʪʘʢʠʤ 

ʟʘʛʘʜʦʯʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ (ʤʘʩʩʘ). ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʩʧʫʩʪʷ, ʚ 1932 

ʛʦʜʫ, ʂʘʨʣ ɸʥʜʝʨʩʦʥ, ʬʠʟʠʢ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʦʜʪʚʝʨʜʠʣ 

ʦʟʘʜʘʯʠʚʰʝʝ ʚʩʝʭ ʧʨʝʜʩʢʘʟʘʥʠʝ ɼʠʨʘʢʘ, ʦʪʢʨʳʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʵʣʝʢʪʨʦʥʳ ï 

ʧʦʟʠʪʨʦʥʳ. ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʤʳ ʩʝʡʯʘʩ ʥʘʟʳʚʘʝʤ ʘʥʪʠʤʘʪʝʨʠʝʡ
51
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ɼʠʨʘʢ ï ʥʝʫʜʘʚʰʠʡʩʷ ʠʥʞʝʥʝʨ, ʩʪʘʚʰʠʡ ʚʳʜʘʶʱʠʤʩʷ ʬʠʟʠʢʦʤ, ï ʩʦʚʝʨʰʠʣ ʦʜʠʥ ʠʟ 

ʚʝʣʠʯʘʡʰʠʭ ʧʝʨʝʚʦʨʦʪʦʚ ʚ ʠʩʪʦʨʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ
52
. ɺ ʵʪʦ ʚʨʝʤʷ ʌʨʠʤʝʥ ɼʘʡʩʦʥ ʙʳʣ 

ʤʘʣʝʥʴʢʠʤ ʤʘʣʴʯʠʢʦʤ ʠ ʞʠʣ ʚ ɺʠʥʯʝʩʪʝʨʝ, ʚ ʖʞʥʦʡ ɸʥʛʣʠʠ. ʇʦʟʞʝ, ʢʦʛʜʘ ʦʥ ʚʳʨʦʩ ʠ ʩʘʤ 

ʩʪʘʣ ʫʯʝʥʳʤ, ʦʥ ʚʦʟʚʝʣ ɼʠʨʘʢʘ ʥʘ ʧʴʝʜʝʩʪʘʣ. ɽʛʦ ʦʪʢʨʳʪʠʷ ɼʘʡʩʦʥ ʦʧʠʩʳʚʘʣ ʪʘʢ: ñɺ ʚʝʣʠʢʠʭ 

ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʧʠʦʥʝʨʦʚ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ ʙʳʣʦ ʙʦʣʴʰʝ ʠʟʲʷʥʦʚ, ʦʥʠ ʙʳʣʠ ʤʝʥʝʝ 

ʩʦʚʝʨʰʝʥʥʳʤʠ. ɽʛʦ ʚʝʣʠʢʠʝ ʦʪʢʨʳʪʠʷ ʙʳʣʠ ʧʦʭʦʞʠ ʥʘ ʠʟʳʩʢʘʥʥʳʝ ʤʨʘʤʦʨʥʳʝ ʩʪʘʪʫʠ, 

ʧʘʜʘʚʰʠʝ ʩ ʥʝʙʘ ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ. ʂʘʟʘʣʦʩʴ, ʦʥ ʙʳʣ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʪʚʦʨʠʪʴ ʯʫʜʦ ï ʚʳʚʝʩʪʠ 

ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʠʟ ʯʠʩʪʦʡ ʤʳʩʣʠ, ʠ ʠʤʝʥʥʦ ʵʪʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʜʝʣʘʣʘ ʝʛʦ ʫʥʠʢʘʣʴʥʳʤò. 

ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ɼʠʨʘʢʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʠʜʦʚ ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ. ɽʛʦ ʦʪʢʨʳʪʠʷ ʧʦʟʚʦʣʠʣʠ ʬʠʟʠʢʘʤ ʨʘʟʨʘʙʦʪʘʪʴ ñʢʚʘʥʪʦʚʫʶ 

ʪʝʦʨʠʶ ʧʦʣʷò, ʦʧʨʝʜʝʣʠʚʰʫʶ ʧʦʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʠ ʬʦʪʦʥʦʚ, ʠ ʩʦʟʜʘʪʴ ʉʪʘʥʜʘʨʪʥʫʶ 

ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʝʛʦʜʥʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ. 

 

ʈʘʙʦʪʘ ʥʘ ɹʠ-ʙʠ-ʩʠ ʦʟʥʘʯʘʣʘ ʢʘʞʜʦʜʥʝʚʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʧʝʨʝʝʟʜʘ ʪʫʜʘ, ʛʜʝ ʚʳ ʥʫʞʥʳ ʚ 

ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʤʝʥʪ. ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʇʠʪʝʨʘ ʩʝʤʴʷ ʍʠʛʛʩʘ ʧʝʨʝʙʨʘʣʘʩʴ ʚ 

ɹʠʨʤʠʥʛʝʤ, ʘ ʟʘʪʝʤ ʚʝʨʥʫʣʘʩʴ ʚ ɹʨʠʩʪʦʣʴ, ʢʫʜʘ ʍʠʛʛʩʳ ʧʨʠʙʳʣʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ 

ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʚ ʉʪʨʘʩʪʥʫʶ ʧʷʪʥʠʮʫ 1941 ʛʦʜʘ. ʂʦʛʜʘ ʨʫʢʦʚʦʜʩʪʚʦ ɹʠ-ʙʠ-ʩʠ ʩʥʦʚʘ ʧʝʨʝʚʝʣʦ 

ʊʦʤʘʩʘ ʍʠʛʛʩʘ ʚ ʜʨʫʛʦʝ ʦʪʜʝʣʝʥʠʝ, ʇʠʪʝʨ ʠ ʝʛʦ ʤʘʪʴ ʦʩʪʘʣʠʩʴ ʚ ɹʨʠʩʪʦʣʝ. ʊʘʤ ʇʠʪʝʨ 

ʧʦʩʪʫʧʠʣ ʚ ʂʦʪʘʤʩʢʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʥʶʶ ʰʢʦʣʫ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘ ʥʘ ʥʝʛʦ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʂʦʛʜʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʚʩʪʫʧʠʣʘ ʚʦ ɺʪʦʨʫʶ ʤʠʨʦʚʫʶ ʚʦʡʥʫ, ʇʠʪʝʨ ʍʠʛʛʩ ʨʝʰʠʣ ʧʦʡʪʠ 

ʧʦ ʩʪʦʧʘʤ ʩʚʦʝʛʦ ʦʪʮʘ. ʆʥ ʣʶʙʠʣ ʷʟʳʢʠ, ʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʝʤʫ ʥʨʘʚʠʣʠʩʴ ʤʘʪʝʤʘʪʠʢʘ ʠ ʭʠʤʠʷ, 

ʘ ʫʨʦʢʠ ʬʠʟʠʢʠ ʦʥ ʩʯʠʪʘʣ ʥʝʠʥʪʝʨʝʩʥʳʤʠ. ʕʪʦ ʙʳʣʦ ʚʳʟʚʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ 

ʤʦʣʦʜʳʭ ʠ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʫʰʣʠ ʥʘ ʬʨʦʥʪ, ʠ ʇʠʪʝʨ ʠ ʝʛʦ ʦʜʥʦʢʣʘʩʩʥʠʢʠ 

ʧʦʧʘʣʠ ʚ ʨʫʢʠ ʩʪʘʨʳʭ, ʟʘʢʦʩʥʝʚʰʠʭ ʚ ʨʫʪʠʥʝ ʫʯʠʪʝʣʝʡ. ʂʦʛʜʘ ʜʝʣʦ ʜʦʰʣʦ ʜʦ ʩʜʘʯʠ 

ʵʢʟʘʤʝʥʦʚ ʥʘ ʘʪʪʝʩʪʘʪ, ʍʠʛʛʩ ʧʦʣʫʯʠʣ ʥʘʛʨʘʜʳ ʧʦ ʘʥʛʣʠʡʩʢʦʤʫ, ʬʨʘʥʮʫʟʩʢʦʤʫ, ʣʘʪʳʥʠ, 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʭʠʤʠʠ ï ʪʦʣʴʢʦ ʚ ʬʠʟʠʢʝ ʦʥ ʥʝ ʧʨʝʫʩʧʝʣ. 

ɼʝʥʴ ʚ ʰʢʦʣʝ ʦʙʳʯʥʦ ʥʘʯʠʥʘʣʩʷ ʩ ʫʪʨʝʥʥʝʛʦ ʩʦʙʨʘʥʠʷ. ʍʠʛʛʩ ʧʨʠʚʳʢ ʩʪʦʷʪʴ ʚ ʟʘʜʥʠʭ 

ʨʷʜʘʭ, ʛʜʝ ʢʦʨʦʪʘʣ ʚʨʝʤʷ ʟʘ ʯʪʝʥʠʝʤ ʠʤʝʥ, ʚʳʙʠʪʳʭ ʥʘ ʦʛʨʦʤʥʦʤ ʩʪʝʥʜʝ, ʟʘʥʠʤʘʚʰʝʤ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʪʝʥʳ. ʊʦ ʙʳʣʠ ʠʤʝʥʘ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣʳ. ʂʘʢ-ʪʦ ʇʠʪʝʨ 

ʟʘʤʝʪʠʣ, ʯʪʦ ʦʜʥʦ ʠʤʷ ʟʥʘʯʠʣʦʩʴ ʩʨʝʜʠ ʦʪʣʠʯʥʠʢʦʚ ʧʦ ʨʘʟʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʕʪʦ ʙʳʣ ʇʦʣʴ 

ɼʠʨʘʢ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʢʦʛʜʘ-ʣʠʙʦ ʟʘʢʦʥʯʠʚʰʠʡ ʵʪʦ ʫʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ. ʉʠʤʚʦʣʠʯʥʦ, ʯʪʦ, ʢʦʛʜʘ ʍʠʛʛʩ ʧʦʩʪʫʧʘʣ ʚ ʰʢʦʣʫ, ʝʝ ʜʠʨʝʢʪʦʨ ʩʦʙʠʨʘʣʩʷ ʚ 

                                                                                                                                                                  
 

51 ʋʞʝ ʥʘʧʠʩʘʥʦ ʤʥʦʛʦ ʢʥʠʛ ʦʙ ʘʥʪʠʤʘʪʝʨʠʠ. ʇʦʩʣʝʜʥʶʶ ʢʥʠʛʫ ï Frank Close. Antimatter. Oxford University 

Press, 2009 ï ʪʨʫʜʥʦ ʩʯʠʪʘʪʴ ʧʨʦʩʪʳʤ ʚʚʝʜʝʥʠʝʤ. 

 

52 ʇʦ ʩʣʦʚʘʤ ʍʠʛʛʩʘ, ñɼʠʨʘʢ ʭʦʨʦʰ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʥʦ ʙʝʟʥʘʜʝʞʥʦ ʧʣʦʭ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʥʞʝʥʝʨʥʳʭ 

ʚʦʧʨʦʩʘʭò. 

 



ʦʪʩʪʘʚʢʫ, ʘ ʢʦʛʜʘ ɼʠʨʘʢ ʟʘʢʘʥʯʠʚʘʣ ʰʢʦʣʫ, ʦʥ ʪʦʣʴʢʦ ʯʪʦ ʟʘʥʷʣ ʵʪʦʪ ʧʦʩʪ. 

ʍʠʛʛʩ ʚʦʩʭʠʱʘʣʩʷ ɼʠʨʘʢʦʤ. ʉʚʦʝʡ ʩʪʨʘʩʪʴʶ ʢ ʬʠʟʠʢʝ ʍʠʛʛʩ ʦʙʷʟʘʥ ɼʠʨʘʢʫ ʙʦʣʴʰʝ, 

ʯʝʤ ʣʶʙʦʤʫ ʠʟ ʦʪʮʦʚ-ʦʩʥʦʚʘʪʝʣʝʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ɺ ʰʢʦʣʝ ʝʛʦ ʫʯʠʪʝʣʴ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʧʨʠʟʳʚʘʣ ʯʠʪʘʪʴ ʙʦʣʴʰʝ, ʦʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ɸʨʪʫʨʘ ʕʜʜʠʥʛʪʦʥʘ, ɼʞʝʡʤʩʘ 

ɼʞʠʥʩʘ ʠ ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ. 

ʆʜʥʘ ʠʟ ʠʩʪʦʨʠʡ, ʦʧʠʩʘʥʥʘʷ ʕʜʜʠʥʛʪʦʥʦʤ, ʧʨʦʠʟʦʰʣʘ 29 ʤʘʷ 1919 ʛʦʜʘ, ʟʘ ʜʝʩʷʪʴ ʣʝʪ 

ʜʦ ʨʦʞʜʝʥʠʷ ʍʠʛʛʩʘ
53
. ʋ ʕʜʜʠʥʛʪʦʥʘ ʩʦʟʨʝʣ ʛʝʥʠʘʣʴʥʳʡ ʧʣʘʥ. ʆʥ ʧʦʥʷʣ, ʯʪʦ ʧʨʠʨʦʜʘ ʩʘʤʘ 

ʜʘʝʪ ʩʧʦʩʦʙ ʧʨʦʚʝʨʢʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʘʷ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʤʘʩʩʠʚʥʳʝ ʦʙʲʝʢʪʳ ʩʦʟʜʘʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ, ʠʩʢʨʠʚʣʷʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʩʝʙʷ. 

ʕʜʜʠʥʛʪʦʥ ʙʳʩʪʨʦ ʩʦʙʨʘʣʩʷ ʠ ʦʪʧʨʘʚʠʣʩʷ ʚ ʧʣʘʚʘʥʠʝ ʥʘ ʢʨʦʰʝʯʥʳʡ ʦʩʪʨʦʚ ʇʨʠʥʩʠʧʠ ʫ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʬʨʠʢʠ. ʆʥ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʧʨʠʙʳʣʠ ʢʘʢ ʨʘʟ ʚʦʚʨʝʤʷ, ʯʪʦʙʳ ʩʪʘʪʴ 

ʩʚʠʜʝʪʝʣʷʤʠ ʧʦʣʥʦʛʦ ʟʘʪʤʝʥʠʷ ʉʦʣʥʮʘ. 

ʉʦʣʥʮʝ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʤʘʩʩʫ, ʯʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʥʝʙʝʩʥʳʝ ʪʝʣʘ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. 

ɽʩʣʠ ʙʳ ʵʪʦ ʙʳʣʦ ʥʝ ʪʘʢ, ʧʣʘʥʝʪʳ ʚʨʘʱʘʣʠʩʴ ʙʳ ʚʦʢʨʫʛ ʜʨʫʛʦʛʦ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ. ɽʩʣʠ ʉʦʣʥʮʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʢʨʠʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʦ, ʢʦʛʜʘ ʃʫʥʘ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʟʘʪʤʠʪ ʉʦʣʥʮʝ, 

ʵʬʬʝʢʪ ʜʦʣʞʝʥ ʧʨʦʷʚʠʪʴʩʷ ʚ ʩʜʚʠʛʝ ʚ ʦʙʳʯʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʟʚʝʟʜ. ɿʚʝʟʜʳ, ʢʦʥʝʯʥʦ, 

ʦʩʪʘʥʫʪʩʷ ʥʘ ʩʚʦʠʭ ʤʝʩʪʘʭ, ʥʦ ʣʫʯʠ ʩʚʝʪʘ, ʠʩʧʫʩʢʘʝʤʳʝ ʠʤʠ, ʚʩʣʝʜ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʪʘʢʞʝ 

ʠʩʢʨʠʚʷʪʩʷ, ʧʨʦʭʦʜʷ ʚʙʣʠʟʠ ʉʦʣʥʮʘ, ʯʪʦ ʠ ʩʦʟʜʘʩʪ ʚʠʜʠʤʦʩʪʴ ʩʜʚʠʛʘ ʟʚʝʟʜ. ʊʘʢ ʦʥʦ ʠ 

ʧʦʣʫʯʠʣʦʩʴ. ʅʘʙʣʶʜʝʥʠʷ ʕʜʜʠʥʛʪʦʥʘ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʯʝʨʝʟ ʛʦʜ, ʠ ʥʘ ʧʝʨʚʳʭ ʧʦʣʦʩʘʭ 

ʚʩʝʭ ʛʘʟʝʪ ʧʦʷʚʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʙʝʜʠʪʝʣʴʥʦʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ. 

ʍʠʛʛʩ ʯʠʪʘʣ ʟʘʧʦʝʤ. ʈʘʩʩʢʘʟʳ ʕʡʥʰʪʝʡʥʘ, ʕʜʜʠʥʛʪʦʥʘ ʠ ʜʨʫʛʠʭ ʬʠʟʠʢʦʚ ʟʘʭʚʘʪʠʣʠ ʝʛʦ 

ʚʦʦʙʨʘʞʝʥʠʝ. ɸ ʚʝʜʴ ʬʠʟʠʢʘ, ʢʦʪʦʨʫʶ ʦʥ ʫʯʠʣ ʚ ʰʢʦʣʝ, ʢʘʟʘʣʘʩʴ ʪʘʢʦʡ ʩʢʫʯʥʦʡ! ɺʠʜʥʦ, ʚʩʝ 

ʠʥʪʝʨʝʩʥʦʝ, ʜʫʤʘʣ ʍʠʛʛʩ, ʚ ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʥʝ ʚʦʰʣʦ... 

 

ɿʘ ʛʦʜʳ ʚʦʡʥʳ ʧʨʠʦʨʠʪʝʪʳ ʥʘʫʢʠ ʠʟʤʝʥʠʣʠʩʴ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʥʘ ʦʢʘʟʘʣʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʩʭʦʜ ʚʦʡʥʳ. ʉʥʘʯʘʣʘ, ʢʦʛʜʘ ʚ ɻʝʨʤʘʥʠʠ ʧʦʙʝʜʠʣ ʥʘʮʠʟʤ, 

ʝʚʨʝʡʩʢʠʝ ʫʯʝʥʳʝ ʣʠʙʦ ʧʦʪʝʨʷʣʠ ʨʘʙʦʪʫ, ʣʠʙʦ ʧʝʨʝʝʭʘʣʠ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʠ ʩʪʘʣʠ ʨʘʙʦʪʘʪʴ 

ʪʘʤ. ɽʚʨʦʧʝʡʩʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʰʢʦʣʳ ʚ ɹʝʨʣʠʥʝ, ɻʝʪʪʠʥʛʝʥʝ ʠ ʂʦʧʝʥʛʘʛʝʥʝ ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʠ 

ʫʥʠʯʪʦʞʝʥʳ. ʀʟ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʫʯʝʥʳʝ ʪʦʞʝ ʫʝʭʘʣʠ. ʕʡʥʰʪʝʡʥ ʧʝʨʝʝʭʘʣ ʚ ʇʨʠʥʩʪʦʥ, ʰʪʘʪ 

ʅʴ-ʁɼʞʝʨʩʠ. ʄʘʢʩ ɹʦʨʥ ï ʚ ʂʝʤʙʨʠʜʞ, ʘ ʟʘʪʝʤ ʚ ʕʜʠʥʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʠʣʴʩʘ ɹʦʨʘ 

ʪʘʡʥʦ ʧʝʨʝʚʝʟʣʠ ʚ ʙʦʤʙʦʚʦʤ ʦʪʩʝʢʝ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʘ ʂʦʨʦʣʝʚʩʢʠʭ ʚʦʟʜʫʰʥʳʭ 

ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ, ʘ ʟʘʪʝʤ ʦʥ ʧʝʨʝʙʨʘʣʩʷ ʜʘʣʴʰʝ ï ʚ ɸʤʝʨʠʢʫ
54
. ʕʨʚʠʥ 

ʐʨʸʜʠʥʛʝʨ ʥʘʜʝʷʣʩʷ ʦʙʫʩʪʨʦʠʪʴʩʷ ʚ ʆʢʩʬʦʨʜʝ, ʥʦ ʝʛʦ ʪʫʜʘ ʥʝ ʧʫʩʪʠʣʠ ï ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ 

ʚʣʘʩʪʷʤ ʥʝ ʧʦʥʨʘʚʠʣʦʩʴ, ʯʪʦ ʦʥ ʞʠʚʝʪ ʩ ʜʚʫʤʷ ʞʝʥʱʠʥʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɸ ɻʝʡʟʝʥʙʝʨʛ, 

ʢʦʪʦʨʳʡ ʨʦʜʠʣʩʷ ʚ ɺʶʨʮʙʫʨʛʝ, ʚ ʉʝʚʝʨʥʦʡ ɹʘʚʘʨʠʠ, ʦʩʪʘʣʩʷ ʚ ɻʝʨʤʘʥʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥ 

ʩʪʘʣ ʜʠʨʝʢʪʦʨʦʤ ʀʥʩʪʠʪʫʪʘ ʢʘʡʟʝʨʘ ɺʠʣʴʛʝʣʴʤʘ ʚ ɹʝʨʣʠʥʝ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʨʝʤʷ ʚʦʡʥʳ ʙʳʣʠ ʬʘʢʪʠʯʝʩʢʠ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ. ɺ ʦʙʦʠʭ ʚʦʶʶʱʠʭ ʣʘʛʝʨʷʭ ʫʯʝʥʳʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʘʭ, 

ʧʨʠʟʚʘʥʥʳʭ ʧʦʤʦʯʴ ʚʦʝʥʥʳʤ. ʅʝʤʮʳ ʟʘʥʠʤʘʣʠʩʴ ʨʘʢʝʪʘʤʠ, ʙʨʠʪʘʥʮʳ ʠʟʦʙʨʝʪʘʣʠ ʨʘʜʘʨ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ ʚʳʨʦʩʣʘ ʥʘ ʟʘʜʚʦʨʢʘʭ ʨʘʟʨʘʙʦʪʦʢ ʘʣʛʦʨʠʪʤʦʚ ʚʟʣʘʤʳʚʘʥʠʷ ʰʠʬʨʦʚ. 

ɺʧʝʨʚʳʝ ʩʪʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʤʘʩʩʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʝʥʠʮʠʣʣʠʥ, ʯʪʦ ʩʧʘʩʣʦ ʙʝʩʯʠʩʣʝʥʥʦʝ 

                                                 
53 S. Chandrasekhar. Verifying the theory of relativity. Bulletin of the Atomic Scientists, June 1975. ʂʦʛʜʘ ʍʠʛʛʩ 

ʫʯʠʣʩʷ ʚ ʣʦʥʜʦʥʩʢʦʤ ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ, ʦʥ ʩʯʠʪʘʣ ʕʜʜʠʥʛʪʦʥʘ ñʯʦʢʥʫʪʳʤò. ʇʦʧʳʪʢʘ ʕʜʜʠʥʛʪʦʥʘ 

ʦʙʲʝʜʠʥʠʪʴ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʛʨʘʚʠʪʘʮʠʝʡ ʙʳʣʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʍʠʛʛʩʦʤ ʢʘʢ 

ñʧʦʣʥʘʷ ʯʫʰʴò. 

 

54 ʉ ʧʦʤʦʱʴʶ ʜʘʪʩʢʠʭ ʨʳʙʘʢʦʚ ʅʠʣʴʩʘ ɹʦʨʘ ʚʳʚʝʟʣʠ ʠʟ ɼʘʥʠʠ ʚ ʐʚʝʮʠʶ. ɿʘʪʝʤ ʦʥ ʩʝʣ ʥʘ ʙʦʨʪ 

ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʘ ñʄʦʩʢʠʪʦò ʠ ʧʨʠʣʝʪʝʣ ʚ ɸʥʛʣʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʝʭʘʣ ʚ ʉʐɸ, ʚ ʃʦʩ-ɸʣʘʤʦʩʩʢʫʶ 

ʥʘʮʠʦʥʘʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʩʪʘʣ ʨʘʙʦʪʘʪʴ ʚ ʨʘʤʢʘʭ ʄʘʥʭʵʪʪʝʥʩʢʦʛʦ ʧʨʦʝʢʪʘ ï ʟʘʥʠʤʘʪʴʩʷ ʩʦʟʜʘʥʠʝʤ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʪʦʤʥʦʡ ʙʦʤʙʳ. ʇʦʣʥʳʡ ʨʘʩʩʢʘʟ ʦʙ ʵʪʦʡ ʠʩʪʦʨʠʠ ʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦ ɹʦʨʘ ʩʤ. ʚ ʢʥ.: George 

Gamow. Thirty Years that Shocked Physics. Dover Publications, 1985. 

 



ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ. 

ɿʘ ʚʨʝʤʷ ʚʦʡʥʳ ʫʯʝʥʳʝ ʩʠʣʴʥʦ ʧʨʦʜʚʠʥʫʣʠʩʴ ʚ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ. ʋʞʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ ʨʝʘʢʮʠʷʭ ʜʝʣʝʥʠʷ ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʘʪʦʤʦʚ ʫʨʘʥʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʜʝʣʷʝʪʩʷ 

ʵʥʝʨʛʠʷ ʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʤʝʥʠʠ ʤʦʞʥʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ, ʚ ʢʦʪʦʨʦʡ 

ʚʳʜʝʣʠʪʩʷ ʦʛʨʦʤʥʘʷ ʵʥʝʨʛʠʷ ʠʟ ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʪʦʤʦʚ, ʠ ʪʦʛʜʘ ʚʦʟʥʠʢʥʝʪ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʚʟʨʳʚ. 

ʇʦʣʴ ɼʠʨʘʢ ʧʨʦʚʝʣ ʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʂʝʤʙʨʠʜʞʝ ï ʙʳʣ ʧʨʦʬʝʩʩʦʨʦʤ ʤʘʪʝʤʘʪʠʢʠ ʥʘ 

ʢʘʬʝʜʨʝ ʃʫʢʘʩʘ. ʕʪʦ ʪʘ ʩʘʤʘʷ ʜʦʣʞʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʙʦʣʝʝ ʯʝʤ ʟʘ 250 ʣʝʪ ʜʦ ʥʝʛʦ ʟʘʥʠʤʘʣ 

ʀʩʘʘʢ ʅʴʶʪʦʥ, ʘ 40 ʣʝʪ ʩʧʫʩʪʷ ï ʉʪʠʚʝʥ ʍʦʢʠʥʛ. ɺʥʘʯʘʣʝ ɼʠʨʘʢ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʨʘʙʦʪʘʣ 

ʥʘʜ ʩʝʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʨʫʞʝʡʥʦʛʦ ʫʨʘʥʘ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʣʠ ʫʯʝʥʳʤ, 

ʫʯʘʩʪʚʦʚʘʚʰʠʤ ʚ ʄʘʥʭʵʪʪʝʥʩʢʦʤ ʧʨʦʝʢʪʝ ï ʧʨʦʛʨʘʤʤʝ ʧʦ ʩʦʟʜʘʥʠʶ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʪʦʤʥʦʡ 

ʙʦʤʙʳ. ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ ʙʳʣ ʈʦʙʝʨʪ ʆʧʧʝʥʛʝʡʤʝʨ. ʈʘʙʦʪʳ ʚʝʣʠʩʴ ʚ ʃʦʩ-ɸʣʘʤʦʩʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʅʴʶ-ʄʝʢʩʠʢʦ. ɼʠʨʘʢ ʚʩʷʯʝʩʢʠ ʩʪʘʨʘʣʩʷ ʠʟʙʝʛʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʝʥʥʦʡ ʪʝʤʘʪʠʢʦʡ. ɺ ʪʦ ʚʨʝʤʷ ʚ ʂʝʤʙʨʠʜʞʝ ʝʤʫ ʩʠʣʴʥʦ ʜʦʩʘʞʜʘʣ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʧʦʩʦʙʥʳʡ, ʥʦ ʚʝʯʥʦ ʥʘʨʫʰʘʶʱʠʡ ʦʙʱʝʧʨʠʥʷʪʳʝ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʩʪʫʜʝʥʪ ʧʦ ʠʤʝʥʠ 

ʌʨʠʤʝʥ ɼʘʡʩʦʥ. ʆʥ ʦʙʦʞʘʣ ʚʦ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʨʠ ʚʦʟʜʫʰʥʦʡ ʪʨʝʚʦʛʝ 

ʟʘʙʠʨʘʪʴʩʷ ʥʘ ʢʨʳʰʫ ʢʦʣʣʝʜʞʘ. ɸ ʝʱʝ ï ʟʘʙʨʘʩʳʚʘʪʴ ɼʠʨʘʢʘ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʚʦʧʨʦʩʘʤʠ. 

ʀʥʦʛʜʘ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʜʣʷ ʥʝʛʦ ʣʶʙʠʤʳʡ ʚʠʜ ʩʧʦʨʪʘ. ʆʜʥʘʞʜʳ ɼʠʨʘʢ ʜʘʞʝ ʧʨʝʨʚʘʣ ʩʚʦʶ 

ʣʝʢʮʠʶ ʥʘ ʩʝʨʝʜʠʥʝ ʠ ʦʪʧʨʘʚʠʣʩʷ ʠʩʢʘʪʴ ʦʪʚʝʪ ʥʘ ʦʯʝʨʝʜʥʦʡ ʜʘʡʩʦʥʦʚʩʢʠʡ ʚʦʧʨʦʩ. 

 

ʊʝʦʨʠʷ ʜʝʣʝʥʠʷ ʷʜʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1938 ʛʦʜʫ, ʧʦʯʪʠ ʟʘ ʛʦʜ ʜʦ ʪʦʛʦ, ʢʘʢ ʥʘʯʘʣʘʩʴ 

ɺʪʦʨʘʷ ʤʠʨʦʚʘʷ ʚʦʡʥʘ. ʅʝʤʝʮʢʠʝ ʫʯʝʥʳʝ ʚʦ ʛʣʘʚʝ ʩ ʆʪʪʦ ɻʘʥʦʤ, ʙʦʤʙʘʨʜʠʨʫʷ ʫʨʘʥ ʧʫʯʢʘʤʠ 

ʥʝʡʪʨʦʥʦʚ, ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʝʛʦ ʘʪʦʤʳ ʜʝʣʷʪʩʷ ʠ ʚʦʟʥʠʢʘʝʪ ʜʚʘ ʙʦʣʝʝ ʣʝʛʢʠʭ ʵʣʝʤʝʥʪʘ
55
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ʨʝʘʢʮʠʠ ʚʳʩʚʦʙʦʞʜʘʣʘʩʴ ʵʥʝʨʛʠʷ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʥʝʡʪʨʦʥʳ, ʧʨʠʯʝʤ ʠʭ ʙʳʣʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʘʜʘʶʱʝʤ ʧʫʯʢʝ. ʅʦ ʪʦʛʜʘ ʵʪʠ ʥʝʡʪʨʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʨʘʩʱʝʧʣʝʥʠʷ ʝʱʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʘʪʦʤʦʚ ʫʨʘʥʘ, ʧʨʠ ʵʪʦʤ ʠʩʧʫʩʪʠʪʩʷ ʝʱʝ ʙʦʣʴʰʝ ʥʝʡʪʨʦʥʦʚ. 

ɺʘʞʥʦ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʘʢʪʝ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ. 

ʈʘʙʦʪʘ ɻʘʥʘ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʪʘʣʴʷʥʩʢʦʛʦ ʬʠʟʠʢʘ ʕʥʨʠʢʦ ʌʝʨʤʠ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʥʝʩʢʦʣʴʢʠʤʠ ʛʦʜʘʤʠ ʨʘʥʝʝ ʚ ʈʠʤʝ. ʌʝʨʤʠ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʫʨʘʥʘ ʥʝʡʪʨʦʥʘʤʠ, ʥʦ, 

ʥʘʩʢʦʣʴʢʦ ʦʥ ʤʦʛ ʚʠʜʝʪʴ, ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝ ʚʦʟʥʠʢʘʣʦ ʜʝʣʝʥʠʷ ʫʨʘʥʘ. ɺ ʪʦ 

ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ ʜʫʤʘʣʠ, ʯʪʦ ʥʝʡʪʨʦʥʳ ʩʣʠʰʢʦʤ ñʩʣʘʙʳò, ʯʪʦʙʳ ʨʘʩʱʝʧʠʪʴ ʘʪʦʤ 

ʥʘ ʜʚʘ ʙʦʣʝʝ ʣʝʛʢʠʭ ʵʣʝʤʝʥʪʘ, ï ʦʥʠ ʧʨʦʩʪʦ ñʦʩʷʜʫʪò ʚ ʘʪʦʤʘʭ ʠ ʫʪʷʞʝʣʷʪ ʠʭ. ɿʘ ʩʚʦʶ ʨʘʙʦʪʫ 

ʧʦ ñʥʘʚʝʜʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠò ʚ 1938 ʛʦʜʫ ʌʝʨʤʠ ʙʳʣ ʫʜʦʩʪʦʝʥ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ. ɺ 

ʪʦʤ ʞʝ ʛʦʜʫ ʦʥ ʠ ʝʛʦ ʞʝʥʘ ï ʝʚʨʝʡʢʘ ʃʘʫʨʘ ï ʧʦʢʠʥʫʣʠ ʀʪʘʣʠʶ ʠ ʥʘʧʨʘʚʠʣʠʩʴ ʚ ʅʴʶ-ʁʦʨʢ, 

ʩʙʝʞʘʚ ʦʪ ʬʘʰʠʩʪʩʢʦʛʦ ʨʝʞʠʤʘ ɹʝʥʠʪʦ ʄʫʩʩʦʣʠʥʠ. 

ʇʨʠʙʳʚ ʚ ɸʤʝʨʠʢʫ, ʌʝʨʤʠ ʩʪʘʣ ʫʯʘʩʪʥʠʢʦʤ ʄʘʥʭʵʪʪʝʥʩʢʦʛʦ ʧʨʦʝʢʪʘ. ʊʝʧʝʨʴ ʤʝʩʪʦʤ 

ʝʛʦ ʨʘʙʦʪʳ ʙʳʣʘ ʣʘʙʦʨʘʪʦʨʠʷ ʩ ʥʠʯʝʤ ʥʝ ʧʨʠʤʝʯʘʪʝʣʴʥʳʤ ʥʘ ʟʚʘʥʠʝʤ ï ʏʠʢʘʛʩʢʘʷ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. ʌʝʨʤʠ ʠ ʝʛʦ ʥʦʚʳʝ ʢʦʣʣʝʛʠ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʩʪʨʦʠʪʴ ʧʦʜ 

ʩʪʘʨʳʤ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʩʪʘʜʠʦʥʦʤ ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ. 2 ʜʝʢʘʙʨʷ 1942 ʛʦʜʘ ɼʞʝʡʤʩʫ 

ʂʦʥʘʥʪʫ, ʨʫʢʦʚʦʜʠʪʝʣʶ ʢʦʤʠʪʝʪʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʙʦʨʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʪʫʧʠʣ ʟʚʦʥʦʢ 

ʦʪ ʜʠʨʝʢʪʦʨʘ ʏʠʢʘʛʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɸʨʪʫʨʘ ʂʦʤʧʪʦʥʘ ʋ ʥʝʛʦ ʙʳʣʠ ʧʦʪʨʷʩʘʶʱʠʝ ʥʦʚʦʩʪʠ! 

ʂʦʤʧʪʦʥ ʧʨʦʠʟʥʝʩ: ñʀʪʘʣʴʷʥʩʢʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʴ ʪʦʣʴʢʦ ʯʪʦ ʚʳʩʘʜʠʣʩʷ ʚ ʅʦʚʦʤ ʉʚʝʪʝò. ʕʪʘ 

ʬʨʘʟʘ ʤʦʛʣʘ ʦʟʥʘʯʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ï ʚ ʨʝʘʢʪʦʨʝ ʌʝʨʤʠ ʧʦʣʫʯʝʥʘ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ, 

ʚʳʩʚʦʙʦʜʠʚʰʘʷ ʵʥʝʨʛʠʶ ʘʪʦʤʘ. ʅʘʯʠʥʘʣʘʩʴ ʵʧʦʭʘ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ. 

ɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʌʨʠʤʝʥ ɼʘʡʩʦʥ ʧʦʢʠʥʫʣ ʂʝʤʙʨʠʜʞ ï ʦʥ ʧʦʣʫʯʠʣ ʤʝʩʪʦ ʘʥʘʣʠʪʠʢʘ ʚ 

ʦʧʝʨʘʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʦʪʜʝʣʝ ʢʦʤʘʥʜʦʚʘʥʠʷ ʙʦʤʙʘʨʜʠʨʦʚʦʯʥʦʡ ʘʚʠʘʮʠʠ 

ʂʦʨʦʣʝʚʩʢʠʭ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʣʝʩʫ ʥʘ ʭʦʣʤʝ ʥʝʜʘʣʝʢʦ ʦʪ 

                                                 
55 ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʙʦʪʳ ʧʦ ʜʝʣʝʥʠʶ ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ɻʘʥʦʤ ʚʤʝʩʪʝ ʩ ʃʠʟʝ ʄʘʡʪʥʝʨ ʠ 

ʌʨʠʮʝʤ ʐʪʨʘʩʩʤʘʥʦʤ. ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʢʥ.: Siegmund Brandt. The Harvest of a Century: 

Discoveries in Modern Physics in 100 Episodes. Oxford University Press, 2009. 

 



ɹʝʢʠʥʛʝʤʰʠʨʘ ʠ ʟʘʥʠʤʘʚʰʝʤ ʥʝʩʢʦʣʴʢʦ ʟʜʘʥʠʡ ʠʟ ʢʨʘʩʥʦʛʦ ʢʠʨʧʠʯʘ. ɼʘʡʩʦʥ ʩʥʷʣ ʞʠʣʴʝ ʚ 

ʩʦʩʝʜʥʝʡ ʜʝʨʝʚʥʝ ʠ ʢʘʞʜʦʝ ʫʪʨʦ ʧʨʦʝʟʞʘʣ ʧʷʪʴ ʤʠʣʴ ʥʘ ʤʦʪʦʮʠʢʣʝ; ʠʥʦʛʜʘ ʝʛʦ ʦʙʛʦʥʷʣ 

ʣʠʤʫʟʠʥ ʂʦʨʦʣʝʚʩʢʠʭ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ, ʚʦʟʠʚʰʠʡ ʚ ʦʬʠʩ ʝʛʦ ʙʦʩʩʘ, ʩʵʨʘ ɸʨʪʫʨʘ 

ʍʘʨʨʠʩʘ, ʧʨʦʟʚʘʥʥʦʛʦ ɹʦʤʙʘʨʜʠʨʦʚʱʠʢʦʤ. ʈʘʙʦʪʘ ɼʘʡʩʦʥʘ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 

ʙʦʤʙʘʨʜʠʨʦʚʦʯʥʳʝ ʨʝʡʜʳ ʙʝʟʦʧʘʩʥʝʝ, ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʤʙʝʞʝʢ ʩʪʘʨʠʥʥʳʭ 

ʛʦʨʦʜʦʚ ɻʝʨʤʘʥʠʠ, ʜʘʙʳ ʥʘʥʝʩʪʠ ʠʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʱʝʨʙ. ʇʦʟʞʝ ʦʥ ʧʨʠʟʥʘʚʘʣʩʷ, ʯʪʦ ʵʪʘ 

ʨʘʙʦʪʘ ʩʜʝʣʘʣʘ ʝʛʦ ʵʢʩʧʝʨʪʦʤ ʚ ʪʦʤ, ñʢʘʢ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦ ʫʙʠʪʴ ʝʱʝ ʩʪʦ ʪʳʩʷʯ ʯʝʣʦʚʝʢò. 

ʍʠʛʛʩʫ ʙʳʣʦ ʧʦʯʪʠ (ʙʝʟ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ) 16 ʣʝʪ, ʢʦʛʜʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʧʨʠʰʣʘ 

ʚʝʩʪʴ ʦ ʢʘʧʠʪʫʣʷʮʠʠ ɻʝʨʤʘʥʠʠ. ʇʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ʋʠʥʩʪʦʥ ʏʝʨʯʠʣʣʴ ʚ ʧʨʠʩʫʱʝʤ ʝʤʫ 

ʜʨʘʤʘʪʠʯʝʩʢʦʤ ʩʪʠʣʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʩ ʙʣʘʛʦʨʦʜʥʦʡ ʩʜʝʨʞʘʥʥʦʩʪʴʶ ʦʙʲʷʚʠʣ ʩʦʛʨʘʞʜʘʥʘʤ ʦ 

ʧʨʝʢʨʘʱʝʥʠʠ ʦʛʥʷ. ñʄʳ ʤʦʞʝʤ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʣʠʢʦʚʘʥʠʷ, ʥʦ ʜʘʚʘʡʪʝ ʥʝ 

ʟʘʙʳʚʘʪʴ ʥʠ ʥʘ ʤʠʥʫʪʫ, ʯʪʦ ʥʘʩ ʞʜʝʪ ʚʧʝʨʝʜʠ ʤʥʦʛʦ ʜʝʣ, ʧʦʩʢʦʣʴʢʫ ʚʝʨʦʣʦʤʥʘʷ ʠ ʘʣʯʥʘʷ 

ʗʧʦʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝʧʦʢʦʨʝʥʥʦʡò, ï ʩʢʘʟʘʣ ʦʥ. ɹʨʠʩʪʦʣʴ ʠ ʜʨʫʛʠʝ ʙʨʠʪʘʥʩʢʠʝ ʛʦʨʦʜʘ 

ʟʘʭʣʝʩʪʥʫʣʘ ʚʦʣʥʘ ʣʠʢʦʚʘʥʠʷ. ʂʦʛʜʘ ʚ ʧʘʙʘʭ ʢʦʥʯʠʣʦʩʴ ʧʠʚʦ, ʣʶʜʠ, ʦʜʝʪʳʝ ʚ ʢʨʘʩʥʳʝ, ʙʝʣʳʝ 

ʠ ʩʠʥʠʝ ʦʜʝʞʜʳ, ʧʨʦʜʦʣʞʠʣʠ ʧʨʘʟʜʥʝʩʪʚʘ ʥʘ ʫʣʠʮʘʭ ï ʜʦ ʧʦʟʜʥʝʡ ʥʦʯʠ ʦʥʠ ʪʘʥʮʝʚʘʣʠ ʠ ʧʝʣʠ 

ʚʦʢʨʫʛ ʢʦʩʪʨʦʚ. 

ɸ ʝʱʝ ʯʝʨʝʟ ʪʨʠ ʤʝʩʷʮʘ ʥʘʩʪʫʧʠʣ ʥʘʩʪʦʷʱʠʡ ʬʠʥʘʣ ï ʩʪʨʘʰʥʳʡ, ʪʨʘʛʠʯʝʩʢʠʡ, ʩ 

ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʥʦʚʦʛʦ ʫʞʘʩʥʦʛʦ ʦʨʫʞʠʷ. ʋʪʨʦʤ 6 ʘʚʛʫʩʪʘ 1945 ʛʦʜʘ ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʙʦʤʙʘʨʜʠʨʦʚʱʠʢ ñʕʥʦʣʘ ɻʵʡò ʦʩʚʦʙʦʜʠʣʩʷ ʦʪ ʩʚʦʝʛʦ 9000-ʬʫʥʪʦʚʦʛʦ ʛʨʫʟʘ ʥʘʜ ʧʦʨʪʦʚʳʤ 

ʛʦʨʦʜʦʤ ʍʠʨʦʩʠʤʘ ʥʘ ʢʨʫʧʥʝʡʰʝʤ ʷʧʦʥʩʢʦʤ ʦʩʪʨʦʚʝ ʍʦʥʩʶ. ɻʨʫʟ ʧʘʜʘʣ 43 ʩʝʢʫʥʜʳ ʠ 

ʚʟʦʨʚʘʣʩʷ ʥʘ ʚʳʩʦʪʝ 2000 ʬʫʪʦʚ. ɺʥʫʪʨʠ ʙʦʤʙʳ ʩʥʘʯʘʣʘ ʚʟʦʨʚʘʣʩʷ ʥʝʙʦʣʴʰʦʡ ʦʙʳʯʥʳʡ 

ʟʘʨʷʜ ʚʙʣʠʟʠ ʭʚʦʩʪʦʚʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ɺʟʨʳʚ ʧʨʦʜʚʠʥʫʣ ʢ ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʮʠʣʠʥʜʨʫ ʩ 

ʫʨʘʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚʙʣʠʟʠ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʙʦʤʙʳ, ʫʨʘʥʦʚʫʶ ʪʨʫʙʫ, ʩʦʝʜʠʥʝʥʥʫʶ ʩ 

ʧʝʨʝʜʥʝʡ ʯʘʩʪʴʶ ʩʥʘʨʷʜʘ. ʂʦʛʜʘ ʦʥʠ ʚʩʪʨʝʪʠʣʠʩʴ ʠ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʢʨʠʪʠʯʝʩʢʘʷ ʤʘʩʩʘ, ʠʟ 

ʩʞʘʪʦʛʦ ʚʟʨʳʚʦʤ ʠʥʠʮʠʘʪʦʨʘ ʚ ʫʨʘʥ ʧʦʣʝʪʝʣʠ ʥʝʡʪʨʦʥʳ. ʅʘʯʘʣʘʩʴ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ. ʇʝʨʚʳʝ 

ʥʝʡʪʨʦʥʳ ʨʘʩʱʝʧʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʜʝʨ ʫʨʘʥʘ, ʧʦʣʫʯʠʚʰʠʝʩʷ ʚʪʦʨʠʯʥʳʝ ʥʝʡʪʨʦʥʳ ʨʘʩʱʝʧʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʷʜʨʘ, ʥʝʡʪʨʦʥʦʚ ʩʪʘʣʦ ʝʱʝ ʙʦʣʴʰʝ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘʙʠʨʘʣʘ ʦʙʦʨʦʪʳ, 

ʚʳʩʚʦʙʦʞʜʘʣʘʩʴ ʦʛʨʦʤʥʘʷ ʵʥʝʨʛʠʷ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʦʤʙʘ ʨʘʟʦʨʚʘʣʘʩʴ ʚ ʥʝʙʝ. ñʕʥʦʣʘ 

ɻʵʡò ʦʪʣʝʪʝʣ ʫʞʝ ʧʦʯʪʠ ʥʘ ʜʚʝʥʘʜʮʘʪʴ ʤʠʣʴ ʢʦʛʜʘ ʝʛʦ ʪʨʷʭʥʫʣʦ ʚʟʨʳʚʥʦʡ ʚʦʣʥʦʡ. ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʦʥʘ ʦʪʨʘʟʠʣʘʩʴ ʦʪ ʟʝʤʣʠ, ʠ ʧʨʠʰʣʘ ʚʪʦʨʘʷ ʫʜʘʨʥʘʷ ʚʦʣʥʘ. ʕʢʠʧʘʞ 

ʦʛʣʷʥʫʣʩʷ ʥʘʟʘʜ ï ʛʦʨʦʜ ʙʳʣ ʥʘʢʨʳʪ ʦʙʣʘʢʦʤ, ʧʦʭʦʞʠʤ ʥʘ ʦʛʨʦʤʥʳʡ ʛʨʠʙ. 

ʅʦʚʦʩʪʠ ʦ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳ ʥʝʤʝʮʢʠʤ ʫʯʝʥʳʤ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʯʘʣʝ ʛʦʜʘ ʙʳʣʠ ʚʟʷʪʳ ʚ ʧʣʝʥ ʠ ʠʥʪʝʨʥʠʨʦʚʘʥʳ ʚ ʌʘʨʤ-ʍʦʣʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʦʢʨʘʠʥʝ 

ʂʝʤʙʨʠʜʞʘ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ ʆʪʪʦ ɻʘʥ ʠ ɺʝʨʥʝʨ ɻʝʡʟʝʥʙʝʨʛ. ɻʘʥ ʙʳʣ ʙʝʟʫʪʝʰʝʥ. ʆʥ 

ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʛʠʙʝʣʴ ʩʦʪʝʥ ʪʳʩʷʯ ʣʶʜʝʡ. ʇʦʟʞʝ ʦʥ ʛʦʚʦʨʠʣ, ʯʪʦ ʭʦʪʝʣ 

ʧʦʢʦʥʯʠʪʴ ʞʠʟʥʴ ʩʘʤʦʫʙʠʡʩʪʚʦʤ, ʫʟʥʘʚ, ʯʪʦ ʝʛʦ ʨʘʙʦʪʳ ʧʦ ʜʝʣʝʥʠʶ ʷʜʝʨ ʚʦʧʣʦʪʠʣʠʩʴ ʚ 

ʨʝʘʣʴʥʫʶ ʙʦʤʙʫ. ʈʘʩʰʠʬʨʦʚʢʠ ʧʨʦʩʣʫʰʘʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʯʴʠ ʨʘʙʦʪʳ 

ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʙʦʤʙʳ, ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʞʘʩʝ, ʠʭ ʦʭʚʘʪʠʚʰʝʤ, ʠ 

ʥʝʞʝʣʘʥʠʠ ʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ
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. 

ɺʝʨʥʝʨ ɻʝʡʟʝʥʙʝʨʛ ʩʣʫʰʘʣ ʠ ʥʝ ʚʝʨʠʣ. ʆʥ ʜʫʤʘʣ, ʯʪʦ ʧʦʪʨʝʙʫʶʪʩʷ ʛʦʜʳ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʙʦʤʙʫ, ʠ ʙʳʣ ʫʙʝʞʜʝʥ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʘʤʝʨʠʢʘʥʮʝʚ ï ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʡ ʪʨʶʢ. ʅʦ ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʦʥ ʩʜʝʣʘʣ ʩʝʨʴʝʟʥʳʝ ʦʰʠʙʢʠ ʚ ʨʘʩʯʝʪʝ ʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳ ʫʨʘʥʘ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʠ ʧʦʵʪʦʤ ʧʝʨʝʦʮʝʥʠʣ ʪʨʫʜʥʦʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʙʦʤʙʳ. ɺ ʭʠʨʦʩʠʤʩʢʦʡ ʙʦʤʙʝ ʚ 

ʨʝʘʢʮʠʠ ʫʯʘʩʪʚʦʚʘʣ ʪʦʣʴʢʦ ʢʠʣʦʛʨʘʤʤ, ʠʣʠ ʦʢʦʣʦ ʜʚʫʭ ʧʨʦʮʝʥʪʦʚ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʥʝʝ ʫʨʘʥʘ, 

ʥʦ ʵʪʦʛʦ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʫʥʠʯʪʦʞʠʪʴ ʯʘʩʪʴ ʛʦʨʦʜʘ ʚ ʥʝʩʢʦʣʴʢʦ ʢʚʘʜʨʘʪʥʳʭ ʤʠʣʴ ʠ 

ʫʙʠʪʴ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʯʝʣʦʚʝʢ. 

ʆʙʩʫʞʜʝʥʠʷ ʚ ʌʘʨʤ-ʍʦʣʣʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʝʞʠʣʠ ʫʯʝʥʳʝ, ʢʦʛʜʘ ʚʳʷʩʥʠʣʠʩʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʠʭ ʨʘʙʦʪʳ. ʆʪʪʦ ɻʘʥ ʫʪʝʰʘʣ ʜʨʫʛʦʛʦ ʥʝʤʝʮʢʦʛʦ ʫʯʝʥʦʛʦ, ɺʘʣʴʪʝʨʘ ɻʝʨʣʘʭʘ: ñɿʨʷ 
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ʚʳ ʨʘʩʩʪʨʘʠʚʘʝʪʝʩʴ, ʯʪʦ ʥʝ ʤʳ ʩʜʝʣʘʣʠ ʫʨʘʥʦʚʫʶ ʙʦʤʙʫ. ʗ ʥʘ ʢʦʣʝʥʷʭ ʙʣʘʛʦʜʘʨʶ ɹʦʛʘ ʟʘ 

ʵʪʦò. ʅʘ ʯʪʦ ɻʝʨʣʘʭ ʦʪʚʝʪʠʣ: ñɺʳ ʥʝ ʤʦʛʣʠ ʦʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʫ ʥʘʜ ʙʦʤʙʦʡ. ʗ ʙʦʷʣʩʷ ʜʫʤʘʪʴ ʦ 

ʥʝʡ, ʥʦ ʚʩʝ-ʪʘʢʠ ʜʫʤʘʣ ʢʘʢ ʦʙ ʫʛʨʦʟʝ ʙʫʜʫʱʝʤʫ ʤʠʨʫ, ʚʝʜʴ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʫʛʨʦʞʘʝʪ 

ʙʦʤʙʦʡ, ʩʤʦʞʝʪ ʜʦʙʠʪʴʩʷ ʚʩʝʛʦ, ʯʪʦ ʫʛʦʜʥʦò. 

ɺ ʩʚʦʝʤ ʠʥʪʝʨʚʴʶ ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ ʬʠʣʴʤʝ 1980 ʛʦʜʘ ʌʨʠʤʝʥ ɼʘʡʩʦʥ, 

ʦʧʠʩʳʚʘʷ ʩʤʝʰʘʥʥʳʝ ʯʫʚʩʪʚʘ, ʠʩʧʳʪʳʚʘʝʤʳʝ ʠʤ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʤʙʳ, ʢʘʢ ʦʙʳʯʥʦ, ʙʳʣ 

ʯʝʩʪʝʥ ʠ ʙʝʩʧʨʠʩʪʨʘʩʪʝʥ: ñʗ ʩʘʤ ʯʫʚʩʪʚʫʶ ʧʨʠʪʷʛʘʪʝʣʴʥʦʩʪʴ ʠʜʝʠ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ. ʕʪʦʤʫ 

ʥʝʣʴʟʷ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ, ʝʩʣʠ ʚʳ ʧʦʜʭʦʜʠʪʝ ʢ ʧʨʦʙʣʝʤʝ ʢʘʢ ʫʯʝʥʳʡ. ʏʫʚʩʪʚʫʝʪʝ, ʯʪʦ ʵʪʦ ʚ 

ʚʘʰʠʭ ʨʫʢʘʭ. ʇʦʣʫʯʠʪʴ ʵʥʝʨʛʠʶ, ʧʠʪʘʶʱʫʶ ʟʚʝʟʜʳ. ʇʦʜʯʠʥʠʪʴ ʝʝ ʚʘʰʝʡ ʚʦʣʝ. ʀ ʜʣʷ 

ʩʦʪʚʦʨʝʥʠʷ ʵʪʠʭ ʯʫʜʝʩ ʟʘʧʫʩʪʠʪʴ ʤʠʣʣʠʦʥʳ ʪʦʥʥ ʨʫʜʳ ʚ ʥʝʙʦ ï ʚʩʝ ʵʪʦ ʜʘʝʪ ʣʶʜʷʤ ʠʣʣʶʟʠʶ 

ʙʝʟʛʨʘʥʠʯʥʦʡ ʚʣʘʩʪʠ, ʠ ʚʩʝ ʥʘʰʠ ʙʝʜʳ ï ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ï ʧʣʘʪʘ ʟʘ ʵʪʦ. ʗ ʙʳ ʩʢʘʟʘʣ, ʯʪʦ 

ʥʘʰʠ ʯʫʚʩʪʚʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ñʪʝʭʥʠʯʝʩʢʠʤ ʪʱʝʩʣʘʚʠʝʤ, ʢʦʪʦʨʦʝ ʦʭʚʘʪʳʚʘʝʪ ʣʶʜʝʡ, ʢʦʛʜʘ 

ʦʥʠ ʚʠʜʷʪ, ʯʪʦ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʤʦʱʴʶ ʩʚʦʝʛʦ ʠʥʪʝʣʣʝʢʪʘò
57

. 

ɹʦʤʙʘʨʜʠʨʦʚʢʠ ʍʠʨʦʩʠʤʳ, ʘ ʧʦʟʞʝ ï ʅʘʛʘʩʘʢʠ ï ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ ɹʨʠʩʪʦʣʴʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣ ʧʨʦʯʠʪʘʥ ʢʫʨʩ ʣʝʢʮʠʡ ʧʦ ʬʠʟʠʢʝ ʜʝʣʝʥʠʷ ʷʜʝʨ ʠ ʥʘʫʯʥʳʤ ʘʩʧʝʢʪʘʤ 

ʘʪʦʤʥʦʡ ʙʦʤʙʳ. ʕʪʠ ʣʝʢʮʠʠ ʧʦʩʝʱʘʣ ʠ ʇʠʪʝʨ ʍʠʛʛʩ. ʏʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʙʳʣʘ ʚ ʚʦʩʪʦʨʛʝ ʦʪ 

ʪʦʛʦ, ʢʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʙʦʪʳ ʧʦ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ ʦʢʘʟʘʣʠ ʥʘ ʭʦʜ ʠʩʪʦʨʠʠ. ɼʨʫʛʠʭ ʵʪʦ 

ʦʪʚʨʘʪʠʣʦ. ñɹʦʤʙʳ, ʩʙʨʦʰʝʥʥʳʝ ʥʘ ʗʧʦʥʠʶ ʥʝʢʦʪʦʨʳʭ ʣʶʜʝʡ ʚʪʷʥʫʣʠ ʚ ʟʘʥʷʪʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ, ʥʦ ʤʘʩʩʘ ʜʨʫʛʠʭ ʙʨʦʩʠʣʠ ʥʘʫʢʫò, ï ʛʦʚʦʨʠʣ ʧʦʟʞʝ ʍʠʛʛʩ. ï ʊʦʛʜʘ ʷ 

ʥʘʯʘʣ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʠ ʨʝʰʠʣ ʚ ʙʫʜʫʱʝʤ ʠʟʙʝʛʘʪʴ ʚʩʝʛʦ, ʯʪʦ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ 

ʚʦʦʨʫʞʝʥʠʶò. 

ɺ ʢʦʥʮʝ ʚʦʡʥʳ ʥʘ ʬʠʟʠʢʫ ʩʪʘʣʠ ʩʤʦʪʨʝʪʴ ʧʦ-ʥʦʚʦʤʫ. ɺʦʡʥʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʪʢʨʳʪʠʷ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʭʦʜ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ʎʝʥʘ 

ʤʝʜʣʠʪʝʣʴʥʦʩʪʠ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʦʚʝʨʰʠʪʴ ʦʪʢʨʳʪʠʝ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʦʢʘʟʘʣʘʩʴ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʝʣʠʢʘ. ʂʦʛʜʘ ʥʘʨʦʜʳ ʧʨʠʰʣʠ ʚ ʩʝʙʷ ʧʦʩʣʝ ʚʦʡʥʳ, ʬʠʟʠʢʘ ʙʳʣʘ ʚʦʟʚʝʜʝʥʘ ʥʘ 

ʧʴʝʜʝʩʪʘʣ. ʇʨʠʰʣʦ ʚʨʝʤʷ ʥʦʚʦʤʫ ʧʦʢʦʣʝʥʠʶ ʫʯʝʥʳʭ ʜʚʠʥʫʪʴʩʷ ʜʘʣʴʰʝ ʚ ʠʟʫʯʝʥʠʠ 

ʢʚʘʥʪʦʚʦʛʦ ʤʠʨʘ ʠ ʚʟʷʪʴʩʷ ʟʘ ʨʘʟʛʘʜʢʫ ʧʨʠʨʦʜʳ ʤʘʩʩʳ. 

 

ɻʣʘʚʘ 3 
ʉʝʤʴʜʝʩʷʪ ʜʝʚʷʪʴ ʩʪʨʦʢ 

 

ʂʘʢ-ʪʦ ʚ ʤʘʝ 1950 ʛʦʜʘ ʚ ʧʷʪʴ ʯʘʩʦʚ ʜʥʷ ʇʠʪʝʨ ʍʠʛʛʩ ʜʝʣʘʣ ʜʦʢʣʘʜ ʚ ʣʦʥʜʦʥʩʢʦʤ 

ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ ʥʘ ʟʘʩʝʜʘʥʠʠ ʄʘʢʩʚʝʣʣʦʚʩʢʦʛʦ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʦʩʣʝ 

ʜʦʢʣʘʜʘ ʚʦʟʥʠʢʣʘ ʜʠʩʢʫʩʩʠʷ, ʢʦʪʦʨʘʷ ʪʘʢ ʥʠʢʦʛʜʘ ʠ ʥʝ ʢʦʥʯʠʣʘʩʴ
58
. ʍʠʛʛʩʫ ʪʦʛʜʘ ʙʳʣʦ 20 

ʣʝʪ, ʥʦ ʦʥ ʫʞʝ ʙʳʣ ʧʨʝʟʠʜʝʥʪʦʤ ʵʪʦʛʦ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɽʛʦ ʯʣʝʥʳ ʩʦʙʠʨʘʣʠʩʴ 

ʢʘʞʜʫʶ ʥʝʜʝʣʶ, ʯʪʦʙʳ ʦʙʩʫʜʠʪʴ ʥʘʫʯʥʳʝ ʚʦʧʨʦʩʳ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ 

ʣʝʢʮʠʡ. ʊʦʛʜʘ, ʚ ʪʦʪ ʤʘʡʩʢʠʡ ʜʝʥʴ, ʍʠʛʛʩ ʩʧʨʘʰʠʚʘʣ ʩʝʙʷ ʠ ʩʚʦʠʭ ʜʨʫʟʝʡ: ʩʤʦʛʫʪ ʣʠ ʫʯʝʥʳʝ 

ʢʦʛʜʘ-ʥʠʙʫʜʴ ʚ ʙʫʜʫʱʝʤ ʧʦʟʥʘʪʴ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ, ʧʨʦʥʠʢʥʫʪʴ ʚʦ ʚʩʝ ʝʝ ʪʘʡʥʳ. ʉʘʤ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫʚʝʨʝʥ ʥʝ ʙʳʣ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʥʦʛʦ, ʢʘʢ ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ, ʦ ʤʠʨʝ ʧʦʩʪʨʦʝʥʳ ʥʘ 

ʩʚʝʜʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʥ ʥʘʢʦʧʠʣ ʟʘ ʞʠʟʥʴ, ï ʥʘ ʝʛʦ ʞʠʟʥʝʥʥʦʤ ʦʧʳʪʝ. ʕʪʠ ʩʚʝʜʝʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ, ʢʦʛʜʘ ʥʘʰʠ ʯʫʚʩʪʚʘ ʩʠʛʥʘʣʷʪ ʥʘʰʝʤʫ ʨʘʟʫʤʫ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʢʨʫʛ 

ʥʘʩ. ʄʳ ʚʠʜʠʤ ʢʘʢʠʝ-ʪʦ ʧʨʝʜʤʝʪʳ, ʩʣʳʰʠʤ ʰʫʤ ʠʤʠ ʧʨʦʠʟʚʝʜʝʥʥʳʡ, ʯʫʚʩʪʚʫʝʤ ʠʭ 

ʜʚʠʞʝʥʠʝ, ʚʜʳʭʘʝʤ ʠʭ ʟʘʧʘʭʠ, ʦʱʫʱʘʝʤ ʚʢʫʩ. ʅʘʰ ʤʦʟʛ ʚʦʩʧʨʠʥʠʤʘʝʪ ʚʩʝ ʵʪʠ ʩʝʥʩʦʨʥʳʝ 

ʩʠʛʥʘʣʳ ʠ ʩʪʨʦʠʪ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʝʢʫʶ ʤʦʜʝʣʴ ï ʥʘʰʝ ʩʦʙʩʪʚʝʥʥʦʝ, ʦʯʝʥʴ ʣʠʯʥʦʝ 

                                                 
57 ʎʠʪʘʪʘ ʚʟʷʪʘ ʠʟ ʢʥʠʛʠ ñThe Day After Trinityò, ʛʜʝ ʩʦʙʨʘʥʳ ʜʦʢʫʤʝʥʪʳ ʦ ʞʠʟʥʠ ʠ ʪʚʦʨʯʝʩʪʚʝ ʈʦʙʝʨʪʘ 

ʆʧʧʝʥʛʝʡʤʝʨʘ. 

 

58 ʆʙ ʵʪʦʤ ï ʚ ʧʨʝʟʠʜʝʥʪʩʢʦʤ ʧʦʩʣʘʥʠʠ ʍʠʛʛʩʘ ʄʘʢʩʚʝʣʣʦʚʩʢʦʤʫ ʦʙʱʝʩʪʚʫ. ʇʨʦʪʦʢʦʣ ʟʘʩʝʜʘʥʠʷ ʥʘʭʦʜʠʪʩʷ 

ʚ ʘʨʭʠʚʝ ʂʦʨʦʣʝʚʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʚ ʃʦʥʜʦʥʝ. 

 



ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʘʣʴʥʦʩʪʠ. 

ɸ ʥʘʫʢʘ ï ʠʩʢʫʩʩʪʚʦ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʵʪʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʂʘʢ ʦʪʙʨʘʩʳʚʘʶʪʩʷ 

ʪʝʥʠ, ʢʦʛʜʘ ʩʦʣʥʮʝ ʜʚʠʞʝʪʩʷ ʧʦ ʥʝʙʫ? ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʚʝʪʦʤ, ʢʦʛʜʘ ʦʥ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ 

ʧʨʠʟʤʫ? ɺ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳ ʣʝʪʠʪʝ, ʢʦʛʜʘ ʧʘʜʘʝʪʝ? ʅʘʫʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʚʝʯʘʪʴ ʥʘ ʧʦʜʦʙʥʳʝ ʚʦʧʨʦʩʳ. ɽʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʩʝ 

ʚʨʝʤʷ ʜʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʚʦʟʤʦʞʥʦ, ʟʘ ʵʪʠʤ ʢʨʦʝʪʩʷ ʚʘʞʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ʇʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. 

ʉʦʤʥʝʥʠʷ ʍʠʛʛʩʘ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʳ. ʂʘʢ ʫʯʝʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʥʠ ʜʝʣʘʶʪ, ʨʝʘʣʴʥʳ? ʊʦʯʥʦ ʣʠ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʥʘʰʠ ʯʫʚʩʪʚʘ ʜʘʶʪ 

ʧʨʘʚʠʣʴʥʫʶ ʢʘʨʪʠʥʫ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ? ɹʝʟʫʧʨʝʯʥʘ ʣʠ ʨʘʙʦʪʘ ʥʘʰʝʛʦ ʤʦʟʛʘ ʧʦ 

ʧʨʝʚʨʘʱʝʥʠʶ ʥʘʰʠʭ ʞʠʟʥʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʠʨʝ? ñʄʦʞʥʦ ʪʦʣʴʢʦ 

ʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʵʪʦ ʪʘʢ, ʜʦʢʘʟʘʪʴ ʞʝ ʵʪʦ ʣʦʛʠʯʝʩʢʠ ʥʝʣʴʟʷò, ï ʛʦʚʦʨʠʣ ʍʠʛʛʩ. ʅʘʰ ʫʤ 

ʩʧʦʩʦʙʝʥ ʠ ʧʦʜʚʝʩʪʠ ʥʘʩ. ɸ ʚʜʨʫʛ ʵʢʩʧʝʨʠʤʝʥʪ ï ʧʨʦʜʫʢʪ ʥʘʰʝʡ ʬʘʥʪʘʟʠʠ, ʤʳ ʚʦʦʙʨʘʟʠʣʠ, 

ʯʪʦ ʩʜʝʣʘʣʠ ʝʛʦ, ʧʦʚʝʨʠʣʠ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ? ʄʳ ʤʦʛʣʠ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ 

ʟʘʙʣʫʞʜʝʥʠʝ ʠ ʫʚʠʜʝʪʴ ʪʦ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʩʣʫʯʘʣʦʩʴ. ʀ ʪʦʛʜʘ ʥʝʯʪʦ, ʯʪʦ ʧʦʢʘʟʘʣʦʩʴ 

ʨʝʘʣʴʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ, ʟʘʢʦʥʦʤ ʧʨʠʨʦʜʳ, ï ʥʝ ʙʦʣʝʝ ʯʝʤ ʠʛʨʘ ʚʦʦʙʨʘʞʝʥʠʷ. 

ʇʨʦʪʦʢʦʣ ʟʘʩʝʜʘʥʠʷ, ʧʨʦʭʦʜʠʚʰʝʛʦ ʪʝʤ ʤʘʡʩʢʠʤ ʜʥʝʤ, ʥʘʧʠʩʘʥ ʯʝʨʥʳʤʠ ʯʝʨʥʠʣʘʤʠ 

ʘʢʢʫʨʘʪʥʳʤ ʧʦʯʝʨʢʦʤ ʥʘ ʫʞʝ ʧʦʞʝʣʪʝʚʰʠʭ ʩʪʨʘʥʠʮʘʭ ʪʝʪʨʘʜʠ ʚ ʙʦʨʜʦʚʦʤ ʧʝʨʝʧʣʝʪʝ, 

ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʚ ʘʨʭʠʚʘʭ ʂʦʨʦʣʝʚʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʚ ʃʦʥʜʦʥʝ. ɿʘʧʠʩʴ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʟʣʦʞʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʍʠʛʛʩʘ, ʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʚʳʝʜʩʪʫʧʣʝʥʠʡ 

ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʭ ʥʘ ʟʘʩʝʜʘʥʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ. ñʕʪʦʪ ʚʦʧʨʦʩ ʚʳʟʚʘʣ ʦʩʪʨʫʶ 

ʜʠʩʢʫʩʩʠʶò, ï ʦʪʤʝʯʝʥʦ ʚ ʧʨʦʪʦʢʦʣʝ. 

ɺʦʧʨʦʩ ʍʠʛʛʩʘ ʟʥʘʢʦʤ ʬʠʣʦʩʦʬʘʤ. ʅʘ ʟʘʨʝ ʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ 

ʬʨʘʥʮʫʟʩʢʠʡ ʬʠʣʦʩʦʬ XVII ʚʝʢʘ ʈʝʥʝ ɼʝʢʘʨʪ ʨʘʟʤʳʰʣʷʣ ʥʘʜ ʜʚʫʤʷ ʩʝʨʴʝʟʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ: ʯʪʦ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʧʦʟʥʘʪʴ ʠ ʢʘʢ ʦʥ ʵʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ. ɼʝʢʘʨʪ ʧʨʝʜʧʦʣʦʞʠʣ, 

ʯʪʦ ʝʩʪʴ ʟʣʦʡ ʜʝʤʦʥ, ʧʳʪʘʶʱʠʡʩʷ ʦʜʫʨʘʯʠʪʴ ʥʘʩ, ʫʩʪʨʘʠʚʘʷ ʤʳʩʣʝʥʥʳʝ ʪʨʶʢʠ. ɽʩʣʠ ʵʪʦ ʪʘʢ, 

ʪʦ ʢʘʢ ʞʝ ʫʟʥʘʪʴ, ʯʪʦ ʝʩʪʴ ʠʩʪʠʥʘ? ɺ ʯʝʤ ʜʝʤʦʥ ʥʘʩ ʥʝ ʦʙʤʘʥʝʪ? ɼʝʢʘʨʪ ʩʯʠʪʘʣ, ʯʪʦ 

ʝʜʠʥʩʪʚʝʥʥʦʝ, ʚ ʯʝʤ ʤʦʞʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʪʘʢ ʵʪʦ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʤʳ ʜʫʤʘʝʤ, 

ʨʘʟʤʳʰʣʷʝʤ, ʪʦ ʫʞ ʪʦʯʥʦ ʩʫʱʝʩʪʚʫʝʤ (Cogito ergo sum ï ʗ ʤʳʩʣʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷ 

ʩʫʱʝʩʪʚʫʶ)
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. 

ɽʩʣʠ ʙʳ ɼʝʢʘʨʪ ʥʘ ʵʪʦʤ ʦʩʪʘʥʦʚʠʣʩʷ, ʦʥ ʙʳ ʦʩʪʘʚʠʣ ʥʘʤ ʚ ʥʘʩʣʝʜʩʪʚʦ ʤʨʘʯʥʳʡ ʤʠʨ, 

ʧʨʦʥʠʟʘʥʥʳʡ ʩʦʤʥʝʥʠʷʤʠ ʠ ʦʜʠʥʦʯʝʩʪʚʦʤ. ʅʦ ʦʥ ʧʦʰʝʣ ʜʘʣʴʰʝ, ʨʘʩʩʤʦʪʨʝʚ ʧʨʦʙʣʝʤʫ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʏʪʦ, ʝʩʣʠ ʝʩʪʴ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ ɹʦʛ, ʧʨʝʜʧʦʣʦʞʠʣ ʦʥ, ʢʦʪʦʨʳʡ ʜʘʣ ʥʘʤ 

ʯʫʚʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʠ ʤʦʟʛʠ, ʜʘʙʳ ʧʨʘʚʠʣʴʥʦ 

ʩʦʧʦʩʪʘʚʣʷʪʴ ʬʘʢʪʳ? ʊʦʛʜʘ ʥʘ ʢʘʨʪʠʥʘ ʤʠʨʘ ʧʨʘʚʠʣʴʥʘ. ɽʩʣʠ ɹʦʛ ʭʦʨʦʰʠʡ ʤʳ ʤʦʞʝʤ 

ʜʦʚʝʨʷʪʴ ʥʘʰʠʤ ʯʫʚʩʪʚʘʤ ʠ ʨʘʜʦʚʘʪʴʩʷ ʯʪʦ ʤʠʨ, ʢʦʪʦʨʳʡ ʤʳ ʚʠʜʠʤ, ʠ ʝʩʪʴ ʤʠʨ, ʢʦʪʦʨʳʡ 

ʩʫʱʝʩʪʚʫʝʪ. 

ʍʠʛʛʩ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣ ɹʦʛʘ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʨʘʟʨʝʰʝʥʠʷ ʧʘʨʘʜʦʢʩʘ. ɺ ʩʚʦʝʤ ʜʦʢʣʘʜʝ 

ʦʥ ʩʢʘʟʘʣ ʯʪʦ ʝʤʫ ʥʘʤʥʦʛʦ ʣʝʛʯʝ ʙʳʣʦ ʙʳ ʧʦʚʝʨʠʪʴ ʚ ʥʘʫʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʝʩʣʠ ʙʳ ʤʥʦʞʝʩʪʚʦ 

ʣʶʜʝʡ ʩʜʝʣʘʣʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʢʩʧʝʨʠʤʝʥʪ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʧʦʣʫʯʠʣʠ ʙʳ 

ʦʜʠʥʘʢʦʚʳʡ ʦʪʚʝʪ. ɼʨʫʛ ʍʠʛʛʩʘ ʄʘʡʢʣ ʌʠʰʝʨ, ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʡ ʥʘ ʜʦʢʣʘʜʝ, ʚʦ ʚʨʝʤʷ 

ʜʠʩʢʫʩʩʠʠ ʧʦʜʥʷʣ ʨʫʢʫ ʠ ʟʘʷʚʠʣ, ʯʪʦ ʙʫʜʝʪ ʠʩʢʘʪʴ ʦʪʚʝʪʳ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ʚ 

ʦʢʨʫʞʘʶʱʝʤ ʝʛʦ ʤʠʨʝ ʠ ʩʘʤ ʩʤʦʞʝʪ ʠʭ ʥʘʡʪʠ. ñʗ ʜʦʣʞʝʥ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʩʚʦʠ ʯʫʚʩʪʚʘ!ò ï 

ʩʢʘʟʘʣ ʦʥ. ʆʙʩʫʞʜʝʥʠʝ ʟʘʰʣʦ ʚ ʪʫʧʠʢ, ʠ ʙʳʣ ʦʙʲʷʚʣʝʥ ʧʝʨʝʨʳʚ. 

ʄʘʢʩʚʝʣʣʦʚʩʢʦʝ ʦʙʱʝʩʪʚʦ ʙʳʣʦ ʪʘʢ ʥʘʟʚʘʥʦ ʚ ʯʝʩʪʴ ɼʞʝʡʤʩʘ ʂʣʝʨʢʘ ʄʘʢʩʚʝʣʣʘ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʣ ʪʝʦʨʠʶ ʩʚʝʪʘ, ʨʘʙʦʪʘʷ ʚ ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ ʧʨʠʤʝʨʥʦ ʟʘ ʚʦʩʝʤʴʜʝʩʷʪ ʣʝʪ 

ʜʦ ʪʦʛʦ, ʢʘʢ ʪʘʤ ʦʢʘʟʘʣʩʷ ʍʠʛʛʩ. ʆʙʱʝʩʪʚʦ ʩʦʙʠʨʘʣʦʩʴ ʚ ʢʦʤʥʘʪʝ ʥʦʤʝʨ 2ʉ, ʧʝʨʚʦʡ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʢʦʤʥʘʪʝ, ʦʩʚʝʱʝʥʥʦʡ ʛʘʟʦʚʦʡ ʣʘʤʧʦʡ. ɺ ʵʪʦʡ ʞʝ ʩʘʤʦʡ ʢʦʤʥʘʪʝ ʚ 1946 ʛʦʜʫ 

                                                 
59 ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʣʠʧʩʠʟʤʝ ʠ ʬʠʣʦʩʦʬʩʢʠʭ ʨʘʟʤʳʰʣʝʥʠʷʭ ɼʝʢʘʨʪʘ ʩʤ., ʥʘʧʨʠʤʝʨ, ʚ ʢʥ.: 

Bertrand Russell. Human Knowledge: Its Scope and Limits. Routledge, 2009. 

 



ʧʨʷʤʦ ʚʦ ʚʨʝʤʷ ʣʝʢʮʠʠ ʙʳʣ ʘʨʝʩʪʦʚʘʥ ʠʟʚʝʩʪʥʳʤ ʬʠʟʠʢ-ʷʜʝʨʱʠʢ ɸʣʘʥ ʅʘʥʥ ʄʵʡ ï ʟʘ 

ʰʧʠʦʥʘʞ ʚ ʧʦʣʴʟʫ ʨʫʩʩʢʠʭ. ɿʘ ʤʝʩʷʮ ʜʦ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʍʠʨʦʩʠʤʳ ʠ ʅʘʛʘʩʘʢʠ ʅʘʥʥ ʄʵʡ 

ʧʝʨʝʧʨʘʚʠʣ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʫʞʝʡʥʦʛʦ ʫʨʘʥʘ ʩʦʚʝʪʩʢʦʤʫ ʘʛʝʥʪʫ, ʘ ʧʦʟʞʝ ʦʪʧʨʘʚʠʣ 

ʝʤʫ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʗʧʦʥʠʠ. ʆʥ ʧʦʣʫʯʠʣ ʟʘ ʵʪʦ 200 ʜʦʣʣʘʨʦʚ ʠ 

ʙʫʪʳʣʢʫ ʚʠʩʢʠ. 

ʆʙʳʯʥʦ ʚ ʄʘʢʩʚʝʣʣʦʚʩʢʦʤ ʦʙʱʝʩʪʚʝ ʚʳʩʪʫʧʘʣʠ ʧʨʠʛʣʘʰʝʥʥʳʝ ʜʦʢʣʘʜʯʠʢʠ. ɸʨʪʫʨ 

ʏʘʨʣʴʟ ʂʣʘʨʢ, ʥʝʜʘʚʥʠʡ ʚʳʧʫʩʢʥʠʢ ʢʦʣʣʝʜʞʘ, ʨʘʩʩʢʘʟʳʚʘʣ ʦ ʤʝʞʧʣʘʥʝʪʥʳʭ ʧʫʪʝʰʝʩʪʚʠʷʭ
60

. 

ʉʵʨ ʕʜʚʘʨʜ ʕʧʧʣʪʦʥ, ʧʦʣʫʯʠʚʰʠʡ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʟʘ ʦʪʢʨʳʪʠʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

ʘʪʤʦʩʬʝʨʳ ï ʠʦʥʦʩʬʝʨʳ ï ʩ ʧʦʤʦʱʴʶ ʦʪʨʘʞʝʥʠʷ ʦʪ ʥʝʝ ʨʘʜʠʦʚʦʣʥ, ʦʙʩʫʞʜʘʣ ʰʘʥʩʳ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʩʠʛʥʘʣʦʚ ʦʪ ʚʥʝʟʝʤʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ. ʏʘʨʣʴʟ ʂʦʣʩʦʥ, ʧʝʨʚʳʡ ʧʨʦʬʝʩʩʦʨ 

ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ ʢʦʣʣʝʜʞʘ, ʨʘʩʩʢʘʟʳʚʘʷ ʦ ʙʫʜʫʱʝʤ ʬʠʟʠʢʠ, ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʫʯʝʥʳʝ ʚʩʸ 

ʧʦʡʤʫʪ ʣʝʪ ʯʝʨʝʟ ʜʝʩʷʪʴ ʠʣʠ ʜʚʘʜʮʘʪʴ, ʝʩʣʠ ʪʦʣʴʢʦ ʥʝ ʧʦʷʚʠʪʩʷ ʥʝʯʪʦ ʥʝʦʞʠʜʘʥʥʦʝ, 

ʥʘʧʨʠʤʝʨ ʪʝʣʝʧʘʪʠʷ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʜʣʷ ʩʪʫʜʝʥʪʘ ʍʠʛʛʩʘ ʵʪʠ ʩʦʙʨʘʥʠʷ ʙʳʣʠ ʥʝʚʝʨʦʷʪʥʦ 

ʚʘʞʥʳ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʩʥʦʚʥʦʤʫ ʢʫʨʩʫ. 

 

ʂʦʛʜʘ ʍʠʛʛʩʫ ʠʩʧʦʣʥʠʣʦʩʴ 17 ʣʝʪ, ʦʥ ʧʦʩʪʫʧʠʣ ʚ ʃʦʥʜʦʥʩʢʫʶ ʛʦʨʦʜʩʢʫʶ ʰʢʦʣʫ, 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʙʣʠʟʠ ʩʦʙʦʨʘ ʉʚʷʪʦʛʦ ʇʘʚʣʘ, ʯʪʦʙʳ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʣʦʪʥʦ ʧʦʟʘʥʠʤʘʪʴʩʷ 

ʤʘʪʝʤʘʪʠʢʦʡ. ʍʠʛʛʩ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʦʥ ʙʳʣ ʪʘʤ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʯʝʥʠʢʦʤ, ʥʝ ʦʜʝʨʞʠʤʳʤ 

ʤʝʯʪʦʡ ʧʦʧʘʩʪʴ ʚ ʆʢʩʬʦʨʜ ʠʣʠ ʂʝʤʙʨʠʜʞ. ɺ ʩʝʤʴʝ ʍʠʛʛʩʘ ʩʫʱʝʩʪʚʦʚʘʣʦ ʫʩʪʦʡʯʠʚʦʝ 

ʧʨʝʜʫʙʝʞʜʝʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʆʢʩʙʨʠʜʞʘ (ʪʘʢ ʚ ɸʥʛʣʠʠ ʥʘʟʳʚʘʣʠ ʆʢʩʬʦʨʜ ʠ ʂʝʤʙʨʠʜʞ 

ʚʤʝʩʪʝ), ʠ ʦʥʦ ʧʝʨʝʜʘʣʦʩʴ ʇʠʪʝʨʫ. ñʄʦʡ ʦʪʝʮ ʩʯʠʪʘʣ, ʯʪʦ ʩʣʠʰʢʦʤ ʤʥʦʛʠʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ 

ʆʢʩʙʨʠʜʞ, ʯʪʦʙʳ ʧʦʙʝʟʜʝʣʴʥʠʯʘʪʴ ʪʘʤ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɺʩʝ ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʦ ʜʣʷ ʜʝʪʝʡ ʠʟ 

ʙʦʛʘʪʳʭ ʩʝʤʝʡ ï ʦʥʠ ʤʦʛʫʪ ʧʦʪʨʘʪʠʪʴ ʚʧʫʩʪʫʶ ʠ ʩʚʦʝ ʚʨʝʤʷ, ʠ ʚʨʝʤʷ ʠʭ ʥʘʩʪʘʚʥʠʢʦʚ, ʥʦ, 

ʝʩʣʠ ʚʳ ʩʝʨʴʝʟʥʦ ʦʪʥʦʩʠʪʝʩʴ ʢ ʫʯʝʙʝ, ʚʘʤ ʩʣʝʜʫʝʪ ʫʯʠʪʴʩʷ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝò, ï ʨʘʩʩʢʘʟʳʚʘʣ 

ʇʠʪʝʨ. 

ʍʠʛʛʩ ʭʦʪʝʣ ʞʠʪʴ ʜʦʤʘ, ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʪ ʩʪʝʧʝʥʴ. ʀʤʧʝʨʩʢʠʡ ʢʦʣʣʝʜʞ ʚ ʖʞʥʦʤ 

ʂʝʥʩʠʥʛʪʦʥʝ ʦʥ ʠʩʢʣʶʯʠʣ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʥʝʤ ʦʙʫʯʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘʫʯʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ. ʍʠʛʛʩ ʧʦʜʘʣ ʜʦʢʫʤʝʥʪʳ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ 

ʢʦʣʣʝʜʞʘ ʚ ɹʣʫʤʩʙʝʨʠ, ʘ ʟʘʪʝʤ ʠ ʚ ʂʦʨʦʣʝʚʩʢʠʡ ʢʦʣʣʝʜʞ, ʟʘʥʠʤʘʚʰʠʡ ʥʝʩʢʦʣʴʢʦ 

ʚʥʫʰʠʪʝʣʴʥʳʭ ʟʜʘʥʠʡ ʥʘ ʉʪʨʵʥʜʝ. ʅʝ ʧʦʣʫʯʠʚ ʦʪʚʝʪʘ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʣʣʝʜʞʘ, ʦʥ 

ʧʨʠʥʷʣ ʧʨʝʜʣʦʞʝʥʠʝ ʂʦʨʦʣʝʚʩʢʦʛʦ ʢʦʣʣʝʜʞʘ. 

ʇʠʪʝʨ ʧʦʥʠʤʘʣ, ʯʪʦ ʪʘʣʘʥʪʘ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʫ ʥʝʛʦ 

ʥʝʪ. ɼʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʵʪʦ ʧʦʥʷʣʠ ʠ ʝʛʦ ʢʦʣʣʝʛʠ. ʆʥ ʤʦʛ ʙʦʨʦʪʴʩʷ ʩ ʫʩʪʘʥʦʚʢʦʡ ʮʝʣʫʶ 

ʚʝʯʥʦʩʪʴ, ʥʦ ʚʩʝ ʝʛʦ ʫʩʠʣʠʷ ʦʩʪʘʚʘʣʠʩʴ ʙʝʟʫʩʧʝʰʥʳʤʠ ï ʥʠ ʦʜʠʥ ʧʨʠʙʦʨ ʚ ʝʛʦ ʨʫʢʘʭ ʨʘʙʦʪʘʪʴ 

ʥʝ ʞʝʣʘʣ. ɺ ʦʜʥʦʤ ʦʧʳʪʝ ʍʠʛʛʩʘ ʚ ʪʫʧʠʢ ʧʦʩʪʘʚʠʣ ʙʘʨʦʤʝʪʨ, ʢʦʪʦʨʳʡ ʥʠ ʟʘ ʯʪʦ ʥʝ ʭʦʪʝʣ 

ʜʘʚʘʪʴ ʧʦʢʘʟʘʥʠʷ, ʧʦʢʘ ʪʝʭʥʠʢ ʥʝ ʧʦʞʘʣʝʣ ʇʠʪʝʨʘ ʠ ʥʝ ʧʨʝʜʣʦʞʠʣ ʚʳʥʫʪʴ ʨʝʟʠʥʦʚʫʶ ʧʨʦʙʢʫ, 

ʟʘʩʫʥʫʪʫʶ ʚ ʛʦʣʦʚʢʫ ʙʘʨʦʤʝʪʨʘ. ʇʦʟʞʝ ʍʠʛʛʩ ʧʦʧʳʪʘʣʩʷ ʧʦʚʪʦʨʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʄʠʣʣʠʢʝʥʘ 1909 ʛʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʟʘʩʪʘʚʣʷʣʦ ʟʘʨʷʞʝʥʥʳʝ 

ʢʘʧʣʠ ʤʘʩʣʘ ʧʘʨʠʪʴ ʚ ʚʦʟʜʫʭʝ, ʥʦ ʥʝ ʩʤʦʛ ʟʘʩʪʘʚʠʪʴ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʠ ʦʜʥʫ ʯʝʨʪʦʚʫ ʢʘʧʣʶ. 

 

ɺ ʪʦʪ ʞʝ ʛʦʜ, ʢʦʛʜʘ ʍʠʛʛʩ ʥʘʯʘʣ ʫʯʠʪʴʩʷ ʚ ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ, ʌʨʠʤʝʥ ɼʘʡʩʦʥ 

ʦʩʫʱʝʩʪʚʠʣ ʩʚʦʶ ʤʝʯʪʫ. ʆʥ ʫʩʪʘʣ ʦʪ ʧʦʩʣʝʚʦʝʥʥʦʡ ʜʝʧʨʝʩʩʠʚʥʦʡ ɹʨʠʪʘʥʠʠ ʠ ʩʪʨʘʩʪʥʦ ʞʝʣʘʣ 

ʦʢʫʥʫʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʙʫʨʥʦʛʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʧʪʠʤʠʟʤʘ. ɺ ʚʦʟʨʘʩʪʝ 23 ʣʝʪ ʦʥ ʧʨʠʣʝʪʝʣ ʚ 

ʅʴ-ʁʁʦʨʢ ʠ ʫʩʪʨʦʠʣʩʷ ʥʘ ʨʘʙʦʪʫ ʚ ʂʦʨʥʝʣʣʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʛʨʫʧʧʫ 

ʍʘʥʩʘ ɹʝʪʝ, ʚʦʟʛʣʘʚʣʷʚʰʝʛʦ ʨʘʥʝʝ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʪʜʝʣ ʄʘʥʭʵʪʪʝʥʩʢʦʛʦ ʧʨʦʝʢʪʘ. 

ɺ ʂʦʨʥʝʣʣʝ ɼʘʡʩʦʥ ʩʨʘʟʫ ʧʦʛʨʫʟʠʣʩʷ ʚ ʪʨʫʜʥʝʡʰʫʶ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ ʫʛʨʦʞʘʣʘ 

ʩʠʣʴʥʦ ʟʘʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʦʟʜʘʪʴ ʪʝʦʨʠʶ ʧʦʛʣʦʱʝʥʠʷ ʠ ʠʟʣʫʯʝʥʠʷ ʩʚʝʪʘ ʘʪʦʤʘʤʠ ʠ ʵʣʝʢʪʨʦʥʘʤʠ. ʕʪʘ ʟʘʜʘʯʘ 

                                                 
60 ʂʣʘʨʢ, ʠʟʚʝʩʪʥʳʡ ʧʠʩʘʪʝʣʴ, ʘʚʪʦʨ ʨʦʤʘʥʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʚ ʞʘʥʨʝ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ, ʙʳʣ ʚʳʧʫʩʢʥʠʢʦʤ 

ʂʦʨʦʣʝʚʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʠ ʫʯʠʣʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʍʠʛʛʩʘ. ɽʛʦ ʠʜʝʠ ʦ ʤʝʞʧʣʘʥʝʪʥʳʭ 

ʧʫʪʝʰʝʩʪʚʠʷʭ ʚ ʪʦ ʚʨʝʤʷ ʚʩʝʤʠ ʚʳʩʤʝʠʚʘʣʠʩʴ. 

 



ʙʳʣʘ ʣʠʰʴ ʯʘʩʪʴʶ ʜʨʫʛʦʡ ʦʛʨʦʤʥʦʡ ʧʨʦʙʣʝʤʳ ï ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʯʘʩʪʠʮ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʧʦʟʠʮʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ɺ ʮʝʥʪʨʝ ʝʸ ʙʳʣʘ ʪʨʫʜʥʦʩʪʴ, ʚʦʟʥʠʢʰʘʷ ʚ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ, ʢʦʪʦʨʫʶ ʬʠʟʠʢʠ ʨʘʟʨʘʙʦʪʘʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ɼʝʣʦ ʙʳʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ, ʪʝʦʨʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʬʦʪʦʥʦʚ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʧʨʠʚʦʜʠʣʘ ʢ ʧʘʨʘʜʦʢʩʫ (ʧʨʦʙʣʝʤʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʝʡ). 

ʈʦʙʝʨʪ ʆʧʧʝʥʛʝʡʤʝʨ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʪ ʧʘʨʘʜʦʢʩ, ʢʦʛʜʘ ʝʤʫ ʙʳʣʦ 26 ʣʝʪ, ʚ 1930 

ʛʦʜʫ, ʥʦ ʚʤʝʰʘʣʘʩʴ ʚʦʡʥʘ, ʠ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʦʪʣʦʞʝʥʘ ʚ ʩʪʦʨʦʥʫ. ʊʦʛʜʘ ʆʧʧʝʥʛʝʡʤʝʨ ʩ 

ʧʦʤʦʱʴʶ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʧʦʧʳʪʘʣʩʷ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʥ 

ʠʩʧʫʩʢʘʝʪ ʯʘʩʪʠʮʫ ʩʚʝʪʘ ʠ ʙʳʩʪʨʦ ʧʦʛʣʦʱʘʝʪ ʝʝ ʩʥʦʚʘ. ʕʪʦ ʢʚʘʥʪʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ ʙʨʦʩʘʥʠʷ 

ʪʝʥʥʠʩʥʦʛʦ ʤʷʯʘ ʚ ʚʦʟʜʫʭ, ʢʦʛʜʘ ʦʥ ʥʘ ʦʙʨʘʪʥʦʤ ʧʫʪʠ ʚʥʠʟ ʦʧʷʪʴ ʧʦʧʘʜʘʝʪ ʚ ʚʘʰʠ ʨʫʢʠ. ɺʳ 

ʪʨʘʪʠʪʝ ʵʥʝʨʛʠʶ, ʢʦʛʜʘ ʙʨʦʩʘʝʪʝ ʤʷʯ, ʥʦ ʧʦʣʫʯʘʝʪʝ ʝʝ ʦʙʨʘʪʥʦ, ʢʦʛʜʘ ʣʦʚʠʪʝ ʝʛʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʫʶ ʯʝʣʦʚʝʢ ʟʘʪʨʘʯʠʚʘʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʫʯʘʝʪ, ʢʦʛʜʘ 

ʙʨʦʩʘʝʪ ʠ ʣʦʚʠʪ ʪʝʥʥʠʩʥʳʡ ʤʷʯ, ʩʣʠʰʢʦʤ ʤʘʣʦ, ʯʪʦʙʳ ʧʨʠʯʠʥʠʪʴ ʝʤʫ ʢʘʢʦʡ-ʣʠʙʦ ʚʨʝʜ, ʘ ʚʦʪ 

ʠʟʣʫʯʝʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ ʯʘʩʪʠʮ ʩʚʝʪʘ ʩʧʦʩʦʙʥʦ ʧʦʚʨʝʜʠʪʴ ʵʣʝʢʪʨʦʥʫ. ʇʨʠʨʦʜʘ ʥʝ 

ʥʘʢʣʘʜʳʚʘʝʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʯʘʩʪʠʮʘ 

ʩʚʝʪʘ, ʢ ʪʦʤʫ ʞʝ ʵʣʝʢʪʨʦʥʳ ʧʦʩʪʦʷʥʥʦ ʤʦʛʫʪ ʠʟʣʫʯʘʪʴ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ñʚʠʨʪʫʘʣʴʥʳʭ ʬʦʪʦʥʦʚò. ʆʧʧʝʥʛʝʡʤʝʨ ʧʦʩʯʠʪʘʣ, ʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʚʳʣʝʪʘʶʱʠʝ ʬʦʪʦʥʳ 

ʧʨʠʚʦʜʷʪ ʢ ʙʝʩʢʦʥʝʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʵʥʝʨʛʠʠ ʘʪʦʤʘ. ɸ ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʝ ʥʝʚʦʟʤʦʞʥʦ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʪʝʦʨʠʝʡ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ. ʆʥʘ ʧʨʝʢʨʘʩʥʦ ʨʘʙʦʪʘʣʘ ʢʘʢ ʛʨʫʙʳʡ ʦʨʠʝʥʪʠʨ, ʥʦ ʥʝ 

ʙʦʣʝʝ ʪʦʛʦ. 

ʆʜʠʥ ʠʟ ʬʠʟʠʢʦʚ, ʩ ʢʦʪʦʨʳʤ ɼʘʡʩʦʥ ʚʩʪʨʝʪʠʣʩʷ ʚ ʂʦʨʥʝʣʣʝ, ʙʳʣ ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ. ʕʪʦʪ 

ʫʨʦʞʝʥʝʮ ʅʴʶ-ʁʦʨʢʘ, ʫʚʝʨʝʥʥʳʡ ʚ ʩʝʙʝ ʙʣʝʩʪʷʱʠʡ ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ, ʦʩʤʝʣʠʣʩʷ ʙʨʦʩʠʪʴʩʷ 

ʥʘ ʩʧʘʩʝʥʠʝ ʪʝʨʧʷʱʝʡ ʙʝʜʩʪʚʠʝ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ
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. ɺ 1947 ʛʦʜʫ ʌʝʡʥʤʘʥ ʧʦʥʷʣ, ʯʪʦ 

ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʫʶ ʯʘʩʪʠʮʫ ʩʚʝʪʘ, ʚʦʟʥʠʢʘʚʰʫʶ ʠ ʠʩʯʝʟʘʚʰʫʶ 

ʚʙʣʠʟʠ ʵʣʝʢʪʨʦʥʘ, ʣʫʯʰʝ ʦʪʩʪʫʧʠʪʴ ʧʦʜʘʣʴʰʝ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʬʦʪʦʥʳ ʩʢʦʨʝʝ ʢʘʢ ʦʙʣʘʢʦ 

ʵʥʝʨʛʠʠ, ʦʢʫʪʳʚʘʶʱʝʝ ʵʣʝʢʪʨʦʥ. ʉʜʝʣʘʚ ʵʪʦ, ʤʦʞʥʦ ʧʝʨʝʥʦʨʤʠʨʦʚʘʪʴ ʤʘʩʩʫ ʠ ʟʘʨʷʜ 

ʵʣʝʢʪʨʦʥʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪ ʬʦʪʦʥʥʦʛʦ ʦʙʣʘʢʘ. ʂʦʛʜʘ ʌʝʡʥʤʘʥ ʧʨʦʚʝʣ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ, ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʜʦʩʪʘʚʠʚʰʘʷ ʩʪʦʣʴʢʦ ʥʝʧʨʠʷʪʥʦʩʪʝʡ ʠ ʛʨʦʟʠʚʰʘʷ 

ʫʙʠʪʴ ʪʝʦʨʠʶ, ʠʩʯʝʟʣʘ. 

ʈʘʙʦʪʘ ʌʝʡʤʘʥʘ ʧʨʠʚʝʣʘ ʢ ʚʳʨʘʙʦʪʢʝ ʧʨʠʥʮʠʧʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʧʨʠʥʮʠʧ 

ʧʝʨʝʥʦʨʤʠʨʦʚʢʠ. ʕʪʦ ʙʳʣ ʧʨʦʨʳʚ, ʥʝʦʙʭʦʜʠʤʳʡ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, ï ʦʥʘ 

ʧʨʠʦʙʨʝʣʘ ʧʨʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ. ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʪʝʦʨʠʷ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʤʝʜʣʝʥʥʳʝ, ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ, ʥʦ ʠ ʯʘʩʪʠʮʳ ʩ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʥʦʩʷʪʩʷ ʚʦʢʨʫʛ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠʣʠ ʙʣʠʟʢʦʡ ʢ ʥʝʡ. ʈʘʙʦʪʘ ʌʝʡʥʤʘʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ 

ʚʳʟʚʘʪʴ ʚʦʩʪʦʨʛ ʬʠʟʠʢʦʚ ʚʦ ʚʩʝʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʥʦ ʚʦʟʥʠʢʣʦ ʦʜʥʦ ʦʤʨʘʯʘʶʱʝʝ ʨʘʜʦʩʪʴ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ï ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʞʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʤʠ ʧʫʪʷʤʠ ʧʨʠʰʣʠ ʜʚʘ 

ʜʨʫʛʠʭ ʫʯʝʥʳʭ: ɼʞʫʣʠʫʩ ʐʚʠʥʛʝʨ ʠʟ ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʉʠʥʴʠʪʠʨʦ ʊʦʤʦʥʘʛʘ ʠʟ 

ʊʦʢʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʦʤʦʥʘʛʘ ʨʝʰʠʣ ʵʪʫ ʧʨʦʙʣʝʤʫ ʝʱʝ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ, ʥʦ 

ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʛʦʜʳ, ʯʪʦʙʳ ʦ ʥʝʤ ʫʟʥʘʣʠ ʥʘ ɿʘʧʘʜʝ. ʑʝʢʦʪʣʠʚʘʷ ʩʠʪʫʘʮʠʷ ʧʦʚʪʦʨʷʣʘ 

ʥʝʢʨʘʩʠʚʫʶ ʠʩʪʦʨʠʶ ʢʦʥʮʘ 1920-ʭ, ʢʦʛʜʘ ɻʝʡʟʝʥʙʝʨʛ ʠ ʐʨʸʜʠʥʛʝʨ ʨʘʟʨʘʙʦʪʘʣʠ ʜʚʝ 

ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. 

 

ʃʝʪʦʤ 1948 ʛʦʜʘ ɼʘʡʩʦʥ ʠ ʌʝʡʥʤʘʥ ʩʦʨʚʘʣʠʩʴ ʩ ʤʝʩʪʘ ʠ ʦʪʧʨʘʚʠʣʠʩʴ ʠʟ ʅʴʶ-ʁʦʨʢʘ ʚ 

ɸʣʴʙʫʢʝʨʢʝ, ʅʴʶ-ʄʝʢʩʠʢʦ. ʇʦ ʧʫʪʠ ʦʥʠ ʧʦʛʦʚʦʨʠʣʠ ʦ ʬʠʟʠʢʝ, ʧʦʜʚʝʟʣʠ ʧʦʧʫʪʯʠʢʦʚ, 

ʧʨʦʚʝʣʠ ʥʦʯʴ ʚ ʙʦʨʜʝʣʝ (ʧʦʩʢʦʣʴʢʫ ʚ ʤʝʩʪʥʳʭ ʦʪʝʣʷʭ ʩʚʦʙʦʜʥʳʭ ʥʦʤʝʨʦʚ ʥʝ ʦʢʘʟʘʣʦʩʴ) ʠ 

ʧʦʠʤʝʣʠ ʥʝʧʨʠʷʪʥʦʩʪʠ ʦʪ ʧʦʣʠʮʠʠ ʟʘ ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ. ɺ ʧʣʘʥʳ ʌʝʡʥʤʘʥʘ ʚʭʦʜʠʣʘ 

                                                 
61 ʆ ʌʝʡʥʤʘʥʝ ʥʘʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʳʭ ʢʥʠʛ, ʦʜʥʘʢʦ ʪʨʫʜʥʦ ʧʨʝʚʟʦʡʪʠ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ 

ʦ ʩʦʙʳʪʠʷʭ, ʧʨʠʚʝʜʰʠʭ ʢ ʪʝʦʨʠʠ ʧʝʨʝʥʦʨʤʠʨʦʚʢʠ. ʍʦʨʦʰʘ ʝʛʦ ʥʦʙʝʣʝʚʩʢʘʷ ʣʝʢʮʠʷ, ʧʨʦʯʠʪʘʥʥʘʷ ʠ ʜʝʢʘʙʨʷ 

1965 ʛʦʜʘ. 

 



ʚʩʪʨʝʯʘ ʩ ʥʝʢʦʡ ʜʝʚʫʰʢʦʡ
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, ʘ ʧʦʪʦʤʫ ɼʘʡʩʦʥ ʧʨʦʜʦʣʞʠʣ ʧʫʪʝʰʝʩʪʚʠʝ ʦʜʠʥ. 

ɼʘʡʩʦʥ ʦʪʢʨʳʚʘʣ ʜʣʷ ʩʝʙʷ ɸʤʝʨʠʢʫ, ʧʫʪʝʰʝʩʪʚʫʷ ʧʦ ʩʪʨʘʥʝ ʚ ʚʝʪʭʠʭ ʘʚʪʦʙʫʩʘʭ 

ʢʦʤʧʘʥʠʠ ñGreyhoundò, ʢʫʨʩʠʨʦʚʘʚʰʠʭ ʤʝʞʜʫ ʧʫʩʪʳʥʥʳʤʠ ʪʝʨʤʠʥʘʣʘʤʠ, ʦʙʳʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʯʝʤʫ-ʪʦ ʚ ʥʘʠʙʦʣʝʝ ʛʣʫʭʠʭ ʨʘʡʦʥʘʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ. ʇʦʩʣʝ ʧʘʨʳ 

ʥʝʜʝʣʴ ʧʫʪʝʰʝʩʪʚʠʡ ʦʥ ʩʝʣ ʚ ʘʚʪʦʙʫʩ, ʝʜʫʱʠʡ ʠʟ ʂʘʣʠʬʦʨʥʠʠ ʚ ʅʴʶ-ʁʦʨʢ. ɻʜʝ-ʪʦ ʚ ʛʣʫʙʠʥʝ 

ʰʪʘʪʘ ʅʝʙʨʘʩʢʘ, ʢʦʛʜʘ ʦʥ ʨʘʩʩʝʷʥʥʦ ʩʤʦʪʨʝʣ ʚ ʦʢʥʦ, ʝʛʦ ʚʥʝʟʘʧʥʦ ʦʩʝʥʠʣʦ. ʆʥ ʥʝʩʢʦʣʴʢʦ 

ʥʝʜʝʣʴ, ʥʝ ʜʫʤʘʣ  ʦ ʬʠʟʠʢʝ, ʥʦ ʪʫʪ ʤʳʩʣʴ ʩʣʦʚʥʦ ʚʟʦʨʚʘʣʘʩʴ, ʚ ʝʛʦ ʩʦʟʥʘʥʠʠ. ʆʥ ʩ 

ʢʨʠʩʪʘʣʴʥʦʡ ʷʩʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʠʣ ʩʝʙʝ ʨʘʙʦʪʳ ʌʝʡʥʤʘʥʘ, ʐʚʠʥʛʝʨʘ ʠ ʊʦʤʦʥʘʛʠ. ʆʥʠ 

ʚʳʛʣʷʜʝʣʠ ʪʘʢʠʤʠ ʨʘʟʥʳʤʠ, ʥʦ ɼʘʡʩʦʥ ʧʦʥʷʣ, ʯʪʦ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ 

ʨʝʟʫʣʴʪʘʪʫ, ʧʨʘʚʜʘ ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʳʝ ʤʝʪʦʜʳ. ʋ ɼʘʡʩʦʥʘ ʥʝ ʙʳʣʦ ʥʠ ʨʫʯʢʠ, ʥʠ ʙʫʤʘʛʠ, ʯʪʦʙʳ 

ʟʘʧʠʩʘʪʴ ʩʚʦʠ ʤʳʩʣʠ, ʥʦ ʚʩʝ ʵʪʦ ʝʤʫ ʙʳʣʦ ʥʝ ʥʫʞʥʦ. ʆʥ ʧʨʠʜʫʤʘʣ ʚ ʫʤʝ, ʢʘʢ ʦʙʲʝʜʠʥʠʪʴ ʪʨʠ 

ʪʝʦʨʠʠ ʚ ʦʜʥʫ. ɺʝʨʥʫʚʰʠʩʴ ʚ ʂʦʨʥʝʣʣ, ɼʘʡʩʦʥ ʧʨʦʚʝʨʠʣ ʩʚʦʠ ʠʜʝʠ ʠ ʫʙʝʜʠʣʩʷ, ʯʪʦ ʚʩʝ 

ʧʨʘʚʠʣʴʥʦ. ɽʛʦ ʩʪʘʪʴʷ, ʚʳʰʝʜʰʘʷ ʚ 1949 ʛʦʜʫ, ʧʨʦʠʟʚʝʣʘ ʩʝʥʩʘʮʠʶ. 

 

ʅʘʫʢʘ ʜʚʠʞʝʪʩʷ ʚʧʝʨʝʜ ʩʢʘʯʢʘʤʠ. ʊʦ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ, ʪʦ ʜʨʫʛʘʷ, ʥʦ ʥʘ ʠʭ ʤʝʩʪʝ 

ʪʫʪ ʞʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ. ʈʘʙʦʪʳ ɼʘʡʩʦʥʘ ʫʚʝʥʯʘʣʠ ʟʜʘʥʠʝ, ʚ ʬʫʥʜʘʤʝʥʪʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʣʘ 

ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʄʘʢʩʚʝʣʣʘ ʠ ʢʦʪʦʨʦʝ ʨʦʩʣʦ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʧʨʦʨʳʚʦʤ ʚ 

ʬʠʟʠʢʝ. ʇʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʩʪʘʪʴʠ ɼʘʡʩʦʥʘ ʫʯʝʥʳʝ ʥʘʢʦʥʝʮ-ʪʦ ʧʦʣʫʯʠʣʠ ʩʦʚʝʨʰʝʥʥʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʧʦʣʷ, ʦʙʲʷʩʥʷʚʰʫʶ ʧʦʚʝʜʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʯʘʩʪʠʮ 

ʚʦ ɺʩʝʣʝʥʥʦʡ ï ʵʣʝʢʪʨʦʥʦʚ ʠ ʬʦʪʦʥʦʚ. ʅʝʜʘʨʦʤ ʌʝʡʥʤʘʥ ʥʘʟʚʘʣ ʢʚʘʥʪʦʚʫʶ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʫ (ʂʕɼ) ʞʝʤʯʫʞʠʥʦʡ ʬʠʟʠʢʠ. 

ʋʩʧʝʭ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʧʨʝʜʝʣʠʣ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʥʘ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ XX ʚʝʢʘ. ʂ ʧʨʠʤʝʨʫ, ʫʯʝʥʳʝ ʨʝʰʠʣʠ 

ʨʘʩʰʠʨʠʪʴ ʨʘʤʢʠ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʠ ʦʙʲʷʩʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʜʨʫʛʠʭ ʯʘʩʪʠʮ, ʪʘʢʠʭ ʢʘʢ 

ʩʫʙʘʪʦʤʥʳʝ ʯʘʩʪʠʮʳ ʯʘʩʪʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʷʜʨʘ ʘʪʦʤʦʚ. ɺ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʧʨʦʥʠʟʘʥʘ ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʷʤʠ. ʂʚʘʥʪʳ ʵʪʠʭ ʧʦʣʝʡ ï ʵʪʦ ʣʠʙʦ 

ʯʘʩʪʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʨʠʷ, ʣʠʙʦ ʯʘʩʪʠʮʳ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʠʮʳ ʩʚʝʪʘ ï ʬʦʪʦʥʳ ï ʢʚʘʥʪʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʧʝʨʝʥʦʩʯʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʵʣʝʢʪʨʦʥ ï 

ʯʘʩʪʠʮʘ ʤʘʪʝʨʠʠ ʠ ʢʚʘʥʪ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʛʦ ʧʦʣʷ, ʛʣʶʦʥʳ ï ʧʝʨʝʥʦʩʯʠʢʠ ʩʠʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

ɸ ʤʝʞʜʫ ʪʝʤ ʇʠʪʝʨ ʍʠʛʛʩ ʟʘʢʘʥʯʠʚʘʣ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʩʚʦʝʡ ʫʯʝʙʳ ʚ ʃʦʥʜʦʥʝ. 

ʅʝʫʜʘʯʥʳʝ ʧʦʧʳʪʢʠ ʧʨʦʜʝʣʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʙʝʜʠʣʠ ʝʛʦ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʦʥ ʜʦʣʞʝʥ 

ʟʘʥʠʤʘʪʴʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ. ɽʤʫ ʧʦʚʝʟʣʦ: ʂʦʨʦʣʝʚʩʢʠʡ ʢʦʣʣʝʜʞ ʪʦʣʴʢʦ ʯʪʦ ʟʘʧʫʩʪʠʣ 

ʢʫʨʩ ʣʝʢʮʠʡ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʠ ʍʠʛʛʩ ʩʪʘʣ ʧʝʨʚʳʤ, ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʝʛʦ 

ʩʣʫʰʘʪʝʣʝʤ. ɺ ʢʦʥʮʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʨʫʢʦʚʦʜʠʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʧʦʥʷʣʠ, ʯʪʦ ʫ ʥʠʭ 

ʚʦʟʥʠʢʣʠ ʥʝʢʠʝ ʪʨʫʜʥʦʩʪʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʣʠ ʫʩʪʨʦʠʪʴ ʍʠʛʛʩʫ ʵʢʟʘʤʝʥ, ʥʦ ʥʝ 

ʟʥʘʣʠ, ʢʘʢʠʝ ʚʦʧʨʦʩʳ ʟʘʜʘʪʴ, ï ʨʘʥʴʰʝ ʠʤ ʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʠʥʠʤʘʪʴ ʵʢʟʘʤʝʥ ʧʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ. ʀ ʪʦʛʜʘ ʦʜʥʦʤʫ ʠʟ ʧʨʦʬʝʩʩʦʨʦʚ ʧʨʠʰʣʘ ʚ ʛʦʣʦʚʫ ʙʣʝʩʪʷʱʘʷ ʠʜʝʷ, 

ʢʦʪʦʨʘʷ ʚʩʝʤ ʧʦʥʨʘʚʠʣʘʩʴ. ʋʚʘʞʘʝʤʳʝ ʤʵʪʨʳ ʚʟʷʣʠ ʬʠʟʠʯʝʩʢʫʶ ʩʪʘʪʴʶ, ʪʦʣʴʢʦ ʯʪʦ 

ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʚ ʦʜʥʦʤ ʠʟ ʣʫʯʰʠʭ ʬʠʟʠʯʝʩʢʠʭ ʞʫʨʥʘʣʦʚ. ɼʫʤʘʷ, ʯʪʦ ʍʠʛʛʩ ʚʨʷʜ ʣʠ ʚʠʜʝʣ 

ʝʝ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʯʠʪʘʣ, ʦʥʠ ʧʨʝʚʨʘʪʠʣʠ ʩʪʘʪʴʶ ʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ 

ʜʣʷ ʍʠʛʛʩʘ. 

ɹʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ ʩʧʫʩʪʷ, ʥʘ ʟʘʩʝʜʘʥʠʠ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʃʦʥʜʦʥʝ, ʷ 

ʚʩʪʨʝʪʠʣ ʄʘʡʢʣʘ ʌʠʰʝʨʘ, ʚʳʜʘʶʱʝʛʦʩʷ ʬʠʟʠʢʘ, ʧʨʦʬʝʩʩʦʨʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʰʪʘʪʘ ʄʵʨʠʣʝʥʜ. 

ʆʥ ʙʳʣ ʚʝʩʴʤʘ ʵʣʝʛʘʥʪʝʥ ʠ ʦʜʝʪ ʩʪʦʣʴ ʙʝʟʫʢʦʨʠʟʥʝʥʥʦ, ʩʣʦʚʥʦ ʧʦ ʧʫʪʠ ʥʘ ʟʘʩʝʜʘʥʠʝ ʟʘʝʭʘʣ 

                                                 
62 ʕʪʦ ʥʝ ʙʨʦʩʘʝʪ ʪʝʥʴ ʥʘ ʣʠʯʥʦʩʪʴ ʌʝʡʥʤʘʥʘ. ʆʪʥʦʰʝʥʠʷ ʌʝʡʥʤʘʥʘ ʩ ʞʝʥʱʠʥʘʤʠ ʠ ʝʛʦ ʙʨʘʢʠ ʙʳʣʠ 

ʧʨʦʥʠʢʥʫʪʳ ʥʝʞʥʦʩʪʴʶ ʠ ʧʨʝʜʘʥʥʦʩʪʴʶ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʢʥ.: William Cropper. The Great 

Physicists (ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ). 
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. ʉ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʚʩʧʦʤʠʥʘʷ ʧʨʦʰʣʦʝ, ʵʪʦʪ ʥʝʚʳʩʦʢʠʡ ʯʝʣʦʚʝʢ ʰʠʨʦʢʦ 

ʫʣʳʙʘʣʩʷ. ʆʥ ʝʜʚʘ ʧʦʤʥʠʣ ʩʪʘʨʦʜʘʚʥʠʝ ʬʠʣʦʩʦʬʩʢʠʝ ʩʧʦʨʳ ʩ ʍʠʛʛʩʦʤ ʚ ʄʘʢʩʚʝʣʣʦʚʩʢʦʤ 

ʦʙʱʝʩʪʚʝ, ʥʦ ʠʤʝʥʥʦ ʚ ʪʫ ʧʦʨʫ ʩʦʢʫʨʩʥʠʢʠ ʩʪʘʣʠ ʜʨʫʟʴʷʤʠ ʥʘ ʚʩʶ ʞʠʟʥʴ. ʌʠʰʝʨ ʠ ʧʦʚʝʜʘʣ 

ʤʥʝ ʦʙ ʵʢʟʘʤʝʥʝ, ʢʦʪʦʨʳʡ ʫʩʪʨʦʠʣʠ ʍʠʛʛʩʫ ʚ ʚʳʧʫʩʢʥʦʡ ʛʦʜ. ʂʦʛʜʘ ʇʠʪʝʨ ʧʝʨʝʜʘʣ ʩʚʦʡ 

ʣʠʩʪʦʢ ʩ ʨʝʰʝʥʠʝʤ ʧʨʦʬʝʩʩʦʨʫ, ʪʦʪ ʧʦʩʤʦʪʨʝʣ ʥʘ ʥʝʛʦ ʩ ʷʚʥʳʤ ʥʝʜʦʚʝʨʠʝʤ: ʇʠʪʝʨ ʧʦʣʫʯʠʣ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʠ ʙʦʣʝʝ ʪʦʛʦ ï ñɽʛʦ ʨʝʰʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʣʫʯʰʝ, ʯʝʤ ʫ ʘʚʪʦʨʘ ʩʪʘʪʴʠ!ò ï ʩ 

ʚʦʩʪʦʨʛʦʤ ʨʘʩʩʢʘʟʳʚʘʣ ʌʠʰʝʨ. 

ɺʳʧʫʩʢʥʦʡ ʛʦʜ. ʅʫʞʥʦ ʨʝʰʠʪʴ, ʯʪʦ ʜʝʣʘʪʴ ʜʘʣʴʰʝ. ʍʠʛʛʩ ʦʪʯʘʷʥʥʦ ʭʦʪʝʣ ʧʨʦʡʪʠ 

ʘʩʧʠʨʘʥʪʫʨʫ ʧʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ. ʇʠʪʝʨ ʟʥʘʣ, ʯʪʦ ʇʦʣʴ ɼʠʨʘʢ ʚʩʝ ʝʱʝ ʨʘʙʦʪʘʣ, ʧʨʠʯʝʤ 

ʚ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ ʛʨʫʧʧ ʤʠʨʘ, ʚ ʂʝʤʙʨʠʜʞʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʚʝ ʧʨʦʙʣʝʤʳ: ʦʜʥʘ ï ɼʠʨʘʢ, ʜʨʫʛʘʷ ï ʂʝʤʙʨʠʜʞ. ʍʠʛʛʩ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʥʘʩʪʦʨʦʞʝʥʥʦ ʦʪʥʦʩʠʣʩʷ ʢ ʆʢʩʙʨʠʜʞʫ ʠ ʪʝʤ, ʢʪʦ ʪʘʤ ʫʯʠʣʩʷ ʠ ʨʘʙʦʪʘʣ. ʅʦ ʠ ʩ ɼʠʨʘʢʦʤ ʙʳʣʦ 

ʦʯʝʥʴ ʥʝʧʨʦʩʪʦ. ɺʝʣʠʢʠʡ  ʫʯʝʥʳʡ ʙʳʣ ʤʦʣʯʘʣʠʚ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠ 

ʝʛʦ ʘʫʪʠʩʪʦʤ. ʕʪʦ ʢʘʯʝʩʪʚʦ ʜʘʚʘʣʦ ʧʦʚʦʜ ʧʦʩʫʜʘʯʠʪʴ ʦ ʝʛʦ ʩʪʨʘʥʥʦʩʪʷʭ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩ 

ʣʶʜʴʤʠ. ʊʘʢ, ɼʠʨʘʢ ʥʝ ʣʶʙʠʣ ʙʨʘʪʴ ʘʩʧʠʨʘʥʪʦʚ: ʩʯʠʪʘʣ ʨʫʢʦʚʦʜʩʪʚʦ ʠʭ ʨʘʙʦʪʦʡ ʨʫʪʠʥʦʡ ʠ 

ʨʝʜʢʦ ʧʨʦʷʚʣʷʣ ʠʥʪʝʨʝʩ ʢ ʠʭ ʫʩʧʝʭʘʤ. ʆʜʠʥ ʤʦʣʦʜʦʡ ʬʠʟʠʢ, ɼʝʥʥʠʩ ʉʢʴʷʤʘ, ʢʦʪʦʨʳʡ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʣ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʙʨʠʪʘʥʩʢʠʭ ʢʦʩʤʦʣʦʛʦʚ ʉʪʠʚʝʥʘ ʍʦʢʠʥʛʘ ʠ 

ʄʘʨʪʠʥʘ ʈʠʩʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣ ʘʩʧʠʨʘʥʪʦʤ ɼʠʨʘʢʘ. ʆʜʥʘʞʜʳ ɼʝʥʥʠʩʘ 

ʦʩʝʥʠʣʘ ʙʣʝʩʪʷʱʘʷ ʠʜʝʷ ʠʟ ʦʙʣʘʩʪʠ ʢʦʩʤʦʣʦʛʠʠ. ʆʥ ʪʫʪ ʞʝ ʧʦʙʝʞʘʣ ʢ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʠ ʧʦʩʪʫʯʘʣ ʚ ʜʚʝʨʴ ʝʛʦ ʢʘʙʠʥʝʪʘ. ʋʩʣʳʰʘʚ ñʚʦʡʜʠʪʝò, ʦʥ ʦʪʢʨʳʣ ʜʚʝʨʴ ʠ 

ʩʢʘʟʘʣ: ñʇʨʦʬʝʩʩʦʨ ɼʠʨʘʢ, ʷ ʪʦʣʴʢʦ ʯʪʦ ʧʨʠʜʫʤʘʣ, ʢʘʢ ʩʚʷʟʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʚʝʟʜ ʩ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʤʦʞʥʦ ʷ ʨʘʩʩʢʘʞʫ ʚʘʤ ʦʙ ʵʪʦʤ?ò ɼʠʨʘʢ ʦʪʚʝʪʠʣ: ñʅʝʪò. 

ʉʢʴʷʤʝ ʥʝ ʦʩʪʘʚʘʣʦʩʴ ʥʠʯʝʛʦ ʠʥʦʛʦ, ʢʘʢ ʫʡʪʠ. 

ʉʫʱʝʩʪʚʦʚʘʣʦ ʠ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʧʦʚʣʠʷʚʰʝʝ ʥʘ ʙʫʜʫʱʝʝ ʍʠʛʛʩʘ. ʆʥ 

ʦʙʩʫʜʠʣ ʩʚʦʠ ʧʣʘʥʳ ʩ ʏʘʨʣʴʟʦʤ ʂʦʣʩʦʥʦʤ, ʘ ʪʦʪ ʧʨʝʜʫʧʨʝʜʠʣ ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ, ʯʪʦ 

ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʟʘʰʣʘ ʚ ʪʫʧʠʢ. ñʕʪʦ ʪʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʚʳ ʣʠʙʦ ʥʠʯʝʛʦ ʥʝ 

ʜʦʩʪʠʛʥʝʪʝ, ʣʠʙʦ ʧʦʣʫʯʠʪʝ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶò, ï ʩʢʘʟʘʣ ʂʦʣʩʦʥ. ʍʠʛʛʩ ʚ ʪʦ ʚʨʝʤʷ ʥʝ 

ʟʥʘʣ, ʯʪʦ ʤʥʝʥʠʝ ʂʦʣʩʦʥʘ ʫʞʝ ʫʩʪʘʨʝʣʦ ï ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʦʥ ʠʤʝʣ ʚ ʚʠʜʫ, ʙʳʣʠ ʨʝʰʝʥʳ 

ʛʦʜʦʤ ʨʘʥʝʝ ʌʨʠʤʝʥʦʤ ɼʘʡʩʦʥʦʤ, ʈʠʯʘʨʜʦʤ ʌʝʡʥʤʘʥʦʤ ʠ ʜʨʫʛʠʤʠ. 

ʍʠʛʛʩ ʚʳʙʨʘʣ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʡ ʧʫʪʴ ʠ ï ʦʩʪʘʣʩʷ ʚ ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ. ɽʛʦ 

ʜʦʢʪʦʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʭʠʤʠʠ, ʠʤʝʶʱʠʤ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʣʝʢʫʣ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ ʧʦʣʫʯʘʶʪ ʜʦʢʪʦʨʩʢʫʶ ʩʪʝʧʝʥʴ, ʦʥʠ ʦʙʳʯʥʦ ʧʨʦʚʦʜʷʪ 

ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʚ ʧʦʩʪʜʦʢʪʦʨʘʥʪʫʨʝ
64
. ɽʸ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ, ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ. ʆʙʳʯʥʦ ʦʥʘ ʜʣʠʪʩʷ ʦʜʠʥ-ʜʚʘ ʛʦʜʘ, ʚ ʢʦʪʦʨʳʝ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ ʧʦʣʫʯʘʶʪ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʩʪʠʧʝʥʜʠʠ. ʕʪʦ ʚʳʛʦʜʥʦ ʫʥʠʚʝʨʩʠʪʝʪʘʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʪʜʦʢʠ ï ʜʦʚʦʣʴʥʦ 

ʜʝʰʝʚʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ. ʍʠʛʛʩ ʧʨʦʚʝʣ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘ ʧʦʩʪʜʦʢʦʚʩʢʠʭ ʧʦʟʠʮʠʷʭ. ʀʟ ʥʠʭ ʜʚʘ 

ʛʦʜʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʚ ʕʜʠʥʙʫʨʛʝ ï ʛʦʨʦʜʝ, ʚ ʢʦʪʦʨʳʡ ʦʥ ʚʣʶʙʠʣʩʷ, ʢʦʛʜʘ 

ʧʫʪʝʰʝʩʪʚʦʚʘʣ ʘʚʪʦʩʪʦʧʦʤ ʚʦ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʝʩʪʠʚʘʣʷ ʚ 1949 ʛʦʜʫ. ʇʦʪʦʤ ʦʥ 

ʨʘʙʦʪʘʣ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ï ʚ ʀʤʧʝʨʩʢʦʤ ʢʦʣʣʝʜʞʝ, ʘ ʟʘʪʝʤ ʚ ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʤ ʢʦʣʣʝʜʞʝ 

ʃʦʥʜʦʥʘ, ï ʠ ʪʘʤ ʯʠʪʘʣ ʣʝʢʮʠʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ɺ ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʦʣʣʝʜʞ ʍʠʛʛʩ ʧʨʠʰʝʣ ʨʘʙʦʪʘʪʴ ʚ 1960 ʛʦʜʫ ʠ ʩʨʘʟʫ ʫʩʪʨʦʠʣʩʷ 

ʚʨʝʤʝʥʥʦ ʥʘ ʚʪʦʨʫʶ ʨʘʙʦʪʫ ʩʝʢʨʝʪʘʨʝʤ ʥʘʫʯʥʦʡ ʛʨʫʧʧʳ ʚ ʂʘʤʧʘʥʠʶ ʟʘ ʷʜʝʨʥʦʝ ʨʘʟʦʨʫʞʝʥʠʝ 

(CND). ʕʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ 1958 ʛʦʜʫ ʚʠʜʥʳʤʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʜʝʷʪʝʣʷʤʠ ʣʝʚʦʛʦ 

ʪʦʣʢʘ, ʢʦʪʦʨʳʝ ʜʦʙʠʚʘʣʠʩʴ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʟʘʧʨʝʪʘ ʥʘ ʷʜʝʨʥʦʝ ʚʦʦʨʫʞʝʥʠʝ. ʇʝʨʚʳʝ ʧʦʭʦʜʳ 

                                                 
63 ʉʵʚʠʣ-ʨʦʫ ï ʫʣʠʮʘ ʚ ʮʝʥʪʨʝ ʃʦʥʜʦʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʨʦʛʠʝ ʘʪʝʣʴʝ ʠ ʤʘʛʘʟʠʥʳ ʤʫʞʩʢʦʡ 

ʦʜʝʞʜʳ. (ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʨʠʤʝʯ. ʧʝʨ.) 

 

64  ɺ 1950-ʭ ʛʦʜʘʭ ʧʦʩʪʜʦʢʦʚʩʢʠʝ ʩʪʠʧʝʥʜʠʠ ʙʳʣʠ ʨʝʜʢʦʩʪʴʶ, ʠ ʵʪʠ ʧʦʟʠʮʠʠ ʙʳʣʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʧʨʝʩʪʠʞʥʳʤʠ. ɺ ʃʦʥʜʦʥʝ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʩʪʫʜʝʥʪʦʚ ʧʦʣʫʯʘʣʠ ʪʘʢʠʝ ʩʪʠʧʝʥʜʠʠ. ʍʠʛʛʩ ʦʢʦʥʯʠʣ ʂʦʨʦʣʝʚʩʢʠʡ 

ʢʦʣʣʝʜʞ ʣʫʯʰʠʤ ʧʦ ʬʠʟʠʢʝ ʚ ʩʚʦʝʤ ʚʳʧʫʩʢʝ. 

 



ʥʘ ʆʣʜʝʨʤʘʩʪʦʥ ï ʷʜʝʨʥʳʡ ʚʦʝʥʥʳʡ ʦʙʲʝʢʪ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï ʩʦʙʨʘʣʠ ʤʘʩʩʫ ʥʘʨʦʜʘ, ʪʦʛʜʘ 

ʢʘʟʘʣʦʩʴ, ʧʦʚʩʶʜʫ ʙʳʣʠ ʨʘʟʚʝʰʘʥʳ ʧʣʘʢʘʪʳ  CND. 

ʍʠʛʛʩ ʙʳʣ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʧʝʨʝʛʦʚʦʨʦʚ ʩ ʫʯʝʥʳʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ 

ʂʘʤʧʘʥʠʶ. ɺ ʤʘʨʪʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʦʥ ʥʘʜʝʷʣʩʷ ʧʨʠʛʣʘʩʠʪʴ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ʠ ʙʦʨʮʘ ʟʘ 

ʤʠʨ ʃʘʡʥʫʩʘ ʇʦʣʠʥʛʘ, ʧʦʣʫʯʠʚʰʝʛʦ ʚ 1954 ʛʦʜʫ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʟʘ ʨʘʙʦʪʳ ʧʦ ʧʨʠʨʦʜʝ 

ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ. ʉʥʘʯʘʣʘ ʚʠʜʥʳʡ ʦʬʪʘʣʴʤʦʣʦʛ ʠʟ ʆʢʩʬʦʨʜʘ ɸʥʪʫʘʥʝʪʪʘ ʇʠʨʠ ʥʘʧʠʩʘʣʘ 

ʇʦʣʠʥʛʫ ʠ ʧʦʧʨʦʩʠʣʘ ʝʛʦ ʩʦʦʙʱʠʪʴ ʍʠʛʛʩʫ, ʩʤʦʞʝʪ ʣʠ ʪʦʪ ʧʨʠʝʭʘʪʴ ʚ ʃʦʥʜʦʥ ʥʘ ʟʚʘʥʳʡ 

ʚʝʯʝʨ ʠʣʠ ʢʦʢʪʝʡʣʴ-ʧʘʪʠ, ʦʨʛʘʥʠʟʫʝʤʳʝ CND, ʠʣʠ ʚʳʩʪʫʧʠʪʴ ʥʘ ʟʘʩʝʜʘʥʠʠ ʂʘʤʧʘʥʠʠ ʟʘ 

ʷʜʝʨʥʦʝ ʨʘʟʦʨʫʞʝʥʠʝ. ʇʠʩʴʤʦ, ʥʘʧʠʩʘʥʥʦʝ 25 ʤʘʨʪʘ 1960 ʛʦʜʘ, ʩʦʜʝʨʞʘʣʦ ʦʮʝʥʢʠ ʇʠʨʠ 

ʩʦʩʪʦʷʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʷʜʝʨʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ɸʥʛʣʠʠ: ñʆʬʠʮʠʘʣʴʥʳʝ ʢʨʫʛʠ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʪʝʧʝʨʴ ʧʨʦʪʠʚ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʥʦ ʧʦ ʨʘʟʥʳʤ, ʥʝ ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʩʫʪʠ 

ʧʨʦʙʣʝʤʳ ʧʨʠʯʠʥʘʤ, ʥʘʧʨʠʤʝʨ ʬʠʥʘʥʩʦʚʳʤ, ʤʥʦʛʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʘʨʪʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ ʦʧʠʨʘʪʴʩʷ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʝ ʫʩʪʨʘʰʝʥʠʝò. ɿʘʢʘʥʯʠʚʘʣʦʩʴ ʧʠʩʴʤʦ ʥʘ 

ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʡ ʥʦʪʝ: ñʄʦʞʝʪ ʙʳʪʴ, ʥʦʚʳʝ ʨʫʩʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʯʘʩʪʠʯʥʦʤʫ ʟʘʧʨʝʪʫ ʠ 

ʢʦʥʪʨʦʣʶ ʚʳʟʦʚʫʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʤ-ʨʘ ʄʘʢʤʠʣʣʘʥʘ ʠʣʠ ʛ-ʥʘ ʕʡʟʝʥʭʘʫʵʨʘ. ʇʨʦʡʪʠ 

ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ ʧʫʪʴ ʚ ʧʨʘʚʠʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʵʪʦ ʪʘʢ ʚʘʞʥʦ!ò ʆʙʘ ï ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ɻʘʨʦʣʴʜ ʄʘʢʤʠʣʣʘʥ ʠ ʧʨʝʟʠʜʝʥʪ ʉʐɸ ɼʫʘʡʪ ɼ. ʕʡʟʝʥʭʘʫʵʨ ï ʚʦ ʚʨʝʤʷ 

ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʥʘʨʘʱʠʚʘʣʠ ʩʚʦʠ ʩʠʣʳ ʷʜʝʨʥʦʛʦ ʩʜʝʨʞʠʚʘʥʠʷ. 

ʇʠʩʴʤʦ ʧʨʠʰʣʦ ʥʘ ʜʦʤʘʰʥʠʡ ʘʜʨʝʩ ʇʦʣʠʥʛʘ ʚ ʇʘʩʘʜʠʥʝ, ʂʘʣʠʬʦʨʥʠʷ, ʥʦ ʟʘʪʝʨʷʣʦʩʴ ʚ 

ʢʫʯʝ ʙʫʤʘʛ. ʍʠʛʛʩ ʧʦʣʫʯʠʣ ʦʪʚʝʪ ʪʨʠ ʤʝʩʷʮʘ ʩʧʫʩʪʷ, ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʠʟʚʠʥʝʥʠʡ. ɺ ʩʚʦʝʤ 

ʧʠʩʴʤʝ ʇʦʣʠʥʛ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʩʠʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

ʃʝʪʦʤ ʝʤʫ ʙʳʣʦ ʧʨʠʢʘʟʘʥʦ ʧʨʝʜʩʪʘʪʴ ʧʝʨʝʜ ʂʦʤʠʪʝʪʦʤ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʥʘ ʩʣʫʰʘʥʠʷʭ 

ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʯʝʤ ʝʛʦ ʧʦʧʨʦʩʠʣʠ ʧʨʠʥʝʩʪʠ ʩ ʩʦʙʦʡ ʩʧʠʩʢʠ ʠʤʝʥ ʚʩʝʭ ʣʶʜʝʡ, 

ʧʦʤʦʛʘʚʰʠʭ ʩʦʙʠʨʘʪʴ ʧʦʜʧʠʩʠ ʧʦʜ ʩʦʩʪʘʚʣʝʥʥʦʡ ʇʦʣʠʥʛʦʤ ʧʝʪʠʮʠʝʡ ʩ ʥʘʩʪʦʷʪʝʣʴʥʳʤ 

ʧʨʠʟʳʚʦʤ ʢ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ 

ʩʦʛʣʘʰʝʥʠʶ ʦ ʟʘʧʨʝʱʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ. ɼʘʚʘʷ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ ʥʝ ʥʘʤʝʨʝʥ 

ʧʦʜʯʠʥʠʪʴʩʷ, ʇʦʣʠʥʛ ʚʳʨʘʞʘʣ ʥʘʜʝʞʜʫ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʝʱʝ ʥʝ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ ʧʨʠʝʭʘʪʴ ʚ 

ʃʦʥʜʦʥ ʥʘ ʟʘʩʝʜʘʥʠʝ CND. 

ɼʚʘ ʛʦʜʘ ʩʧʫʩʪʷ ʇʦʣʠʥʛ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʤʠʨʘ. ʆʥ ʩʪʘʣ ʚʪʦʨʳʤ ʚ 

ʠʩʪʦʨʠʠ ʣʘʫʨʝʘʪʦʤ ʥʘʛʨʘʞʜʝʥʥʳʤ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʅʦʙʝʣʝʚʩʢʠʤʠ ʧʨʝʤʠʷʤʠ. ʇʝʨʚʦʡ ʙʳʣʘ 

ʄʘʨʠʷ ʂʶʨʠ: ʧʨʝʤʠʷ ʧʦ ʬʠʟʠʢʝ ʚ 1903 ʛʦʜʫ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦ ʭʠʤʠʠ ʚ 

1911 ʛʦʜʫ ʟʘ ʦʪʢʨʳʪʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʜʠʷ ʠ ʧʦʣʦʥʠʷ. 

ʆʩʝʥʴʶ 1960 ʛʦʜʘ ʍʠʛʛʩ ʧʦʣʫʯʠʣ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʫʞʝ ʜʘʚʥʦ ʞʜʘʣ. ʅʠʢʦʣʘʩ ʂʝʤʤʝʨ, 

ʦʜʠʥ ʠʟ ʢʦʣʣʝʛ ɼʠʨʘʢʘ ʧʦ ʂʝʤʙʨʠʜʞʫ, ʧʝʨʝʰʝʣ ʚ ʕʜʠʥʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘ 

ʧʨʦʬʝʩʩʦʨʩʢʫʶ ʩʪʘʚʢʫ, ʥʝʜʘʚʥʦ ʦʩʚʦʙʦʞʜʝʥʥʫʶ ʄʘʢʩʦʤ ɹʦʨʥʦʤ. ʂʝʤʤʝʨ ʠʩʢʘʣ ʣʝʢʪʦʨʘ ʧʦ 

ʬʠʟʠʢʝ, ʠ ʍʠʛʛʩ ʙʳʣ ʠʜʝʘʣʴʥʳʤ ʢʘʥʜʠʜʘʪʦʤ. ʅʝ ʙʳʣʦ ʥʘ ʩʚʝʪʝ ʯʝʣʦʚʝʢʘ ʤʝʥʝʝ ʧʦʭʦʞʝʛʦ ʥʘ 

ɼʠʨʘʢʘ, ʯʝʤ ʂʝʤʤʝʨ, ïʨʘʟʛʦʚʦʨʯʠʚʳʡ, ʩ ʣʝʛʢʠʤ ʭʘʨʘʢʪʝʨʦʤ, ʥʘʭʦʜʷʱʠʡ ʦʙʱʠʡ ʷʟʳʢ ʩ 

ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʣʶʜʴʤʠ. ʂʦʥʝʯʥʦ ʞʝ ʰʫʪʷ ʂʝʤʤʝʨ ʛʦʚʦʨʠʣ ʩʚʦʝʤʫ ʧʨʦʪʝʞʝ, ʯʪʦ 

ʜʘʚʥʳʤ-ʜʘʚʥʦ ʧʦʪʝʨʷʣ ʢʦʥʪʘʢʪ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʦʡ. ʊʦʞʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʷ ʚ ʜʚʠʞʝʥʠʠ 

ʧʦ ʷʜʝʨʥʦʤʫ ʨʘʟʦʨʫʞʝʥʠʶ, ʦʥ ʚʩʢʦʨʝ ʩʢʠʥʫʣ ʥʘ ʍʠʛʛʩʘ ʤʥʦʛʠʝ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʨʛʘʥʠʟʘʮʠʶ ʨʝʛʫʣʷʨʥʳʭ ʩʦʚʝʱʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ CND.    

ʉʪʨʘʭ ʪʦʪʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʚʦʠʥʳ ʧʨʠʚʝʣ ʢ ʧʦʧʦʣʥʝʥʠʶ ʨʷʜʦʚ CND, ʥʦ ʝʝ ʨʘʟʜʠʨʘʣʠ 

ʚʥʫʪʨʝʥʥʠʝ ʩʝʨʴʝʟʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦ ʜʦʧʫʩʪʠʤʦʩʪʠ ʧʨʷʤʳʭ ʥʝʥʘʩʠʣʴʩʪʚʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʣʦʢʘʜʘ ʠ ʤʘʩʩʦʚʳʝ ʩʠʜʷʯʠʝ ʟʘʙʘʩʪʦʚʢʠ
65
. ʉʪʦʨʦʥʥʠʢʠ ʧʨʷʤʳʭ ʜʝʡʩʪʚʠʡ 

ʧʦʙʝʜʠʣʠ, ʠ ʚ 1961 ʛʦʜʫ ʦʥʠ ʦʨʛʘʥʠʟʦʚʘʣʠ ʧʨʦʪʝʩʪʳ ʧʝʨʝʜ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʚ 

ʍʦʣʠ-ʃʦʭ, ʚ ʐʦʪʣʘʥʜʠʠ, ʛʜʝ ʙʘʟʠʨʦʚʘʣʩʷ ʬʣʦʪ ʉʐɸ, ʚ ʯʘʩʪʥʦʩʪʠ ʷʜʝʨʥʳʝ ʧʦʜʣʦʜʢʠ 

ñʇʦʩʝʡʜʦʥò. ɹʦʣʝʝ ʪʳʩʷʯʠ ʘʢʪʠʚʠʩʪʦʚ CND ʙʳʣʠ ʪʦʛʜʘ ʘʨʝʩʪʦʚʘʥʳ. 

                                                 
65 ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʭʦʨʦʰʠʭ ʦʪʯʝʪʦʚ ʦʙ ʠʩʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʟʘ ʷʜʝʨʥʦʝ ʨʘʟʦʨʫʞʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ: Richard 

Taylor. Against the Bomb: The British Peace Movement 1958-1965. Oxford University Press. 1988. ʈʘʩʩʢʘʟ ɺʝʨʪʨʘʥʘ 

ʈʘʩʩʝʣʣʘ ʦ ʢʘʤʧʘʥʠʠ ʧʨʦʪʠʚ ʃʘʡʥʫʩʘ ʇʦʣʠʥʛʘ ʩʤ. ʚ ʢʥ.: Bertrand Russell: Critical Assessments, edited by Andrew 

Irvine, Routledge, 1998. 

 



ʇʦʧʫʣʷʨʥʦʩʪʴ CND ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘ ʨʘʙʦʯʫʶ ʥʘʛʨʫʟʢʫ ʍʠʛʛʩʘ, ʥʦ ʦʥ ʥʝ ʩʦʙʠʨʘʣʩʷ 

ʞʘʣʦʚʘʪʴʩʷ. ʕʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʨʝʚʝʨʥʫʣʘ ʠ ʝʛʦ ʣʠʯʥʫʶ ʞʠʟʥʴ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʩʚʦʝʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʕʜʠʥʙʫʨʛʝ ʥʘ ʚʩʪʨʝʯʝ ʩʦʪʨʫʜʥʠʢʦʚ CND ʍʠʛʛʩ ʨʘʟʛʦʚʦʨʠʣʩʷ ʩ 24-ʣʝʪʥʝʡ 

ʜʝʚʫʰʢʦʡ, ʧʨʠʝʭʘʚʰʝʡ ʠʟ ʋʨʙʘʥʳ, ʰʪʘʪ ʀʣʣʠʥʦʡʩ, ʠʟʫʯʘʪʴ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʨʝʯʠ. ʆʥʘ ʙʳʣʘ 

ʩʦ ʩʚʦʠʤʠ ʜʨʫʟʴʷʤʠ ʠʟ CND, ʠ ʟʚʘʣʠ ʝʝ ɼʞʦʜʠ ʋʠʣʴʷʤʩʦʥ. ɺʩʢʦʨʝ ʫ ʥʝʝ ʩ ʍʠʛʛʩʦʤ ʥʘʯʘʣʩʷ 

ʙʫʨʥʳʡ ʨʦʤʘʥ. 

ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʍʠʛʛʩ ʙʳʣ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʥʘʫʯʥʳʝ ʞʫʨʥʘʣʳ, ʢʦʪʦʨʳʝ 

ʢʘʞʜʫʶ ʥʝʜʝʣʶ ʧʨʠʥʦʩʠʣʠ ʚ ʦʬʠʩ ʩʝʢʨʝʪʘʨʷ. ʆʥ ʙʝʛʣʦ ʠʭ ʧʨʦʩʤʘʪʨʠʚʘʣ, ʥʘ ʦʙʣʦʞʢʝ ʦʪʤʝʯʘʣ 

ʜʘʪʳ ʠ ʚʳʩʪʘʚʣʷʣ ʥʘ ʩʪʝʥʜ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʨʫʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ. ɺ ʦʜʠʥ ʠʟ ʚʝʩʝʥʥʠʭ ʜʥʝʡ 

1961 ʛʦʜʘ ʍʠʛʛʩ, ʣʠʩʪʘʷ ʩʚʝʞʠʡ ʞʫʨʥʘʣ, ʥʘʪʦʣʢʥʫʣʩʷ ʥʘ ʩʪʘʪʴʶ, ʧʨʠʚʣʝʢʰʫʶ ʝʛʦ ʚʥʠʤʘʥʠʝ: 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ ʷʧʦʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɪʠʪʠʨʦ ʅʘʤʙʫ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʏʠʢʘʛʦ, 

ʧʳʪʘʷʩʴ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʤʦʛʣʠ ʧʨʠʦʙʨʝʩʪʠ ʤʘʩʩʫ, ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʦʨʠʶ 

ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ
66
. ʅʘʤʙʫ ʜʦ ʧʝʨʝʝʟʜʘ ʚ ʏʠʢʘʛʦ ʨʘʙʦʪʘʣ ʩ ʕʡʥʰʪʝʡʥʦʤ. ɽʛʦ ʘʚʪʦʨʠʪʝʪ ʚ 

ʥʘʫʢʝ ʙʳʣ ʥʝʚʝʨʦʷʪʥʦ ʚʳʩʦʢ, ʥʝʜʘʨʦʤ ʦ ʥʝʤ ʛʦʚʦʨʠʣʠ: ʅʘʤʙʫ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʠʪ ʩʦʙʝʩʝʜʥʠʢʦʚ, ʯʪʦ ʝʛʦ ʯʘʩʪʦ ʥʝ ʧʦʥʠʤʘʶʪ
67

. 

ʅʦʨʤʘʣʴʥʳʡ ʧʨʦʚʦʜʥʠʢ, ʥʘʧʨʠʤʝʨ ʤʝʜʥʘʷ ʧʨʦʚʦʣʦʢʘ, ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠʟ-ʟʘ 

ʪʦʛʦ ʯʪʦ ʝʛʦ ʘʪʦʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʆʥʠ 

ʦʙʨʘʟʫʶʪ ʨʝʰʝʪʢʫ, ʚ ʢʦʪʦʨʦʡ ʦʨʙʠʪʳ ʵʣʝʢʪʨʦʥʦʚ, ʚʨʘʱʘʶʱʠʭʩʷ ʚʦʢʨʫʛ ʦʜʥʦʛʦ ʘʪʦʤʘ ʤʝʜʠ, 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʦʨʙʠʪʘʤʠ ʵʣʝʢʪʨʦʥʦʚ ʩʦʩʝʜʥʝʛʦ ʘʪʦʤʘ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʨʝʰʝʪʢʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ ʤʝʜʠ, ʧʦʛʨʫʞʝʥʥʘʷ ʚ ʤʦʨʝ ʧʦʯʪʠ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʣʝʛʢʦ ʧʝʨʝʤʝʱʘʪʴʩʷ. ɺʦʪ ʧʦʯʝʤʫ ʤʝʜʥʘʷ ʧʨʦʚʦʣʦʢʘ ʭʦʨʦʰʦ ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ï 

ʵʣʝʢʪʨʦʥʳ ʜʚʠʞʫʪʩʷ ʚʜʦʣʴ ʥʝʝ ʢʘʢ ʚʦʜʘ ʧʦ ʩʘʜʦʚʦʤʫ ʰʣʘʥʛʫ. 

ʇʨʦʚʦʜʠʤʦʩʪʴ ʤʝʜʠ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ, ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʥʘʛʨʝʚʝ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʘʜʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʠʦʥʥʘʷ ʨʝʰʝʪʢʘ ʢʦʣʝʙʣʝʪʩʷ ʠ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʜʚʠʞʝʥʠʝ 

ʵʣʝʢʪʨʦʥʦʚ. ʂʦʛʜʘ ʤʝʪʘʣʣ ʦʩʪʳʚʘʝʪ, ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʫʤʝʥʴʰʘʶʪʩʷ, ʠ ʵʣʝʢʪʨʦʥʘʤ 

ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʜʚʠʛʘʪʴʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʦʨʤʘʣʴʥʳʡ ʤʝʪʘʣʣ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʥʝʪ ʠʜʝʘʣʴʥʳʤ 

ʧʨʦʚʦʜʥʠʢʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʞʝ ʧʨʠ ʘʙʩʦʣʶʪʥʦʤ ʥʫʣʝ, ʪʦ ʝʩʪʴ ʧʨʠ -273 ʛʨʘʜʫʩʘʭ ʧʦ ʎʝʣʴʩʠʶ, 

ʵʣʝʢʪʨʦʥʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʩʝʠʚʘʶʪʩʷ ʥʘ ʜʝʬʝʢʪʘʭ ʠ ʧʨʠʤʝʩʷʭ ʨʝʰʝʪʢʠ. 

ʉʚʝʨʭʧʨʦʚʦʜʥʠʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ ʝʛʦ 

ʦʭʣʘʜʠʪʴ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʥ ʚʜʨʫʛ ʪʝʨʷʝʪ ʚʩʝ ʩʚʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʊʘʢʦʝ ʩʪʨʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʣʦ ʫʯʝʥʳʭ ʢ 

ʤʝʯʪʝ ʦ ʚʥʫʪʨʝʥʥʠʭ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʩʚʝʨʭʵʬʬʝʢʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʧʨʦʚʦʜʘ, ʧʦ ʢʦʪʦʨʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʙʫʜʝʪ ʠʜʪʠ 

ʜʘʞʝ ʙʝʟ ʤʘʣʝʡʰʠʭ ʵʥʝʨʛʦʧʦʪʝʨʴ. 

ɺ ʢʦʥʮʝ 1950-ʭ ʫʯʝʥʳʝ ʦʪʢʨʳʣʠ ʤʝʭʘʥʠʟʤ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʦʥʷʣʠ, ʯʪʦ 

ʟʘʩʪʘʚʣʷʝʪ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ʚʝʩʪʠ ʩʝʙʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʥʘʟʚʘʥʠʝʤ. ʂʦʛʜʘ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ ʦʭʣʘʞʜʘʝʪʩʷ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʝʛʦ ʵʣʝʢʪʨʦʥʳ ʦʙʨʘʟʫʶʪ ʧʘʨʳ 

ï ʷʚʣʝʥʠʝ ʵʪʦ ʦʯʝʥʴ ʥʝʦʙʳʯʥʦʝ. ʊʘʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʘʨʳ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʭ ʚʝʜʫʪ ʩʝʙʷ, 

ʩʣʦʚʥʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʚʩʝ, ʦʥʠ ʧʦʜʦʙʥʳ ʥʝʢʦʡ ʩʚʝʨʭʪʝʢʫʯʝʡ 

ʩʫʙʩʪʘʥʮʠʠ, ʧʝʨʝʤʝʱʘʶʱʝʡʩʷ ʧʦ ʢʨʠʩʪʘʣʣʫ ʙʝʟ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. ʀʪʘʢ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ 
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67 ɹʨʫʥʦ ɿʫʤʠʥʦ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɹʝʨʢʣʠ ʨʘʩʩʢʘʟʘʣ ʦ ʩʚʦʝʡ ʧʦʧʳʪʢʝ ʧʦʥʷʪʴ ɪʠʪʠʨʦ 

ʅʘʤʙʫ: ñʄʥʝ ʧʨʠʰʣʘ ʚ ʛʦʣʦʚʫ ʤʳʩʣʴ, ʯʪʦ, ʝʩʣʠ ʷ ʩʤʦʛʫ ʫʟʥʘʪʴ, ʯʪʦ ʅʘʤʙʫ ʜʫʤʘʝʪ ʩʝʡʯʘʩ, ʷ ʙʫʜʫ ʠʤʝʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʜʝʩʷʪʴ ʣʝʪ ʧʝʨʝʜ ʚʩʝʤʠ. ʇʦʵʪʦʤʫ ʷ ʨʘʟʛʦʚʘʨʠʚʘʣ ʩ ʥʠʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʦ 

ʧʨʝʞʜʝ ʯʝʤ ʤʥʝ ʫʜʘʣʦʩʴ ʧʦʥʷʪʴ ʭʦʪʴ ʯʪʦ-ʪʦ, ʧʨʦʰʣʦ ʜʝʩʷʪʴ ʣʝʪò. ʂʨʦʤʝ ʪʦʛʦ, ʕʜ ɺʠʪʪʝʥ ʠʟ ʀʥʩʪʠʪʫʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʨʠʥʩʪʦʥʝ ʩʢʘʟʘʣ ʦʜʥʘʞʜʳ ʦ ʅʘʤʙʫ: ñʃʶʜʠ ʥʝ ʧʦʥʠʤʘʶʪ ʝʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ 

ʚʠʜʠʪ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ ʚʧʝʨʝʜò. 

 



ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ
68

. 

ʉʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʠ ʧʨʠʚʦʜʷʱʠʝ ʢ ʤʛʥʦʚʝʥʥʦʡ ʧʦʪʝʨʝ 

ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʷ, ï ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʬʠʟʠʢʠ ʥʘʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʝʤ ʩʠʤʤʝʪʨʠʠ
69

. 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʨʦʨʳʚ ʅʘʤʙʫ ʩʦʩʪʦʷʣ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʦʩʪʘʚʠʣ ʚʦʧʨʦʩ: ʘ ʚʜʨʫʛ ʠʤʝʥʥʦ 

ʢʘʢʦʝ-ʪʦ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ, ʧʨʦʠʩʰʝʜʰʝʝ ʛʜʝ-ʪʦ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʩʜʝʣʘʣʦ ʙʝʟʤʘʩʩʦʚʳʝ 

ʯʘʩʪʠʮʳ ʤʘʩʩʠʚʥʳʤʠ? ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ʦʥ ʥʘʙʨʦʩʘʣ ʚʘʨʠʘʥʪ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʦʪʦʥʳ, ʥʝʡʪʨʦʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʯʘʩʪʠʮʳ ʤʦʛʣʠ ʧʨʠʦʙʨʝʩʪʠ ʤʘʩʩʫ. ɺ ʨʘʙʦʪʝ 

ʅʘʤʙʫ ʥʝ ʩʦʜʝʨʞʘʣʦʩʴ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʥʦ ʦʥʘ ʟʘʨʦʥʠʣʘ ʚ ʫʤʳ ʬʠʟʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʍʠʛʛʩʘ, ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʢʣʶʯʦʤ ʢ ʧʦʥʠʤʘʥʠʶ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ. 

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʠʤʤʝʪʨʠʷ ʩʳʛʨʘʣʘ ʚ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠ. ɺʩʝʛʜʘ, 

ʝʱʝ ʩʦ ʚʨʝʤʝʥ ɻʘʣʠʣʝʷ, ʩʠʤʤʝʪʨʠʷ ʜʣʷ ʬʠʟʠʢʦʚ ʙʳʣʘ ʧʫʪʝʚʦʜʥʦʡ ʥʠʪʴʶ ʧʨʠ ʧʦʩʪʠʞʝʥʠʠ 

ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ. ʇʦʜ ʩʠʤʤʝʪʨʠʝʡ ʬʠʟʠʢʠ ʧʦʥʠʤʘʶʪ ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʷʭ. 

ʇʨʦʷʚʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʝʟʜʝ ʐʘʨ ʜʣʷ ʩʥʫʢʝʨʘ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʙʠʣʴʷʨʜʘ) ʚʳ ʛʣʷʜʠʪ ʦʜʠʥʘʢʦʚʦ, ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ ʥʘ ʥʝʛʦ ʥʠ ʧʦʩʤʦʪʨʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʩʠʤʤʝʪʨʠʯʝʥ ʈʘʩʢʨʫʪʠ ʝʛʦ ʚʦʢʨʫʛ ʦʩʠ, ʢʘʢ ʚʦʣʯʦʢ, ʠ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ ʥʝ 

ʠʟʤʝʥʠʪʩʷ. ʕʪʦ ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʫʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ. ɺʦʪ ʧʨʠʤʝʨ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʠʣʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ, ʩʠʤʤʝʪʨʠʠ: ʧʝʨʝʥʝʩʠʪʝ ʤʷʯ ʠ ʧʦʣʦʞʠʪʝ ʝʛʦ ʥʘ ʩʪʦʣ 

ʨʷʜʦʤ ʩ ʩʦʙʦʡ ï ʦʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʳʛʣʷʜʠʪ ʪʘʢ ʞʝ. ʇʦʛʫʣʷʡʪʝ ʤʠʥʫʪ ʜʝʩʷʪʴ, ʠ, ʢʦʛʜʘ ʚʳ 

ʚʝʨʥʝʪʝʩʴ, ʰʘʨ ʩʥʦʚʘ ʥʝ ʠʟʤʝʥʠʪʩʷ ï ʵʪʦ ʚʨʝʤʝʥʥʘʷ ʩʠʤʤʝʪʨʠʷ. ʊʦ ʝʩʪʴ ʚʠʜ ʰʘʨʘ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʈʘʟʥʳʝ ʚʠʜʳ ʩʠʤʤʝʪʨʠʠ ʥʘʩʪʦʣʴʢʦ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʠʣʠʩʴ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ, ʯʪʦ ʤʳ ʠʭ 

ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ ʜʦʣʞʥʦʝ. ɼʣʷ ʬʠʟʠʢʦʚ ʩʠʤʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʩʪʠʞʝʥʠʷ 

ʤʠʨʘ. ɽʩʣʠ ʤʳ ʟʥʘʝʤ ʚʠʜ ʩʠʤʤʝʪʨʠʠ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʧʨʠʨʦʜʝ, 

ʟʥʘʯʠʪ, ʤʳ ʥʘ ʧʨʘʚʠʣʴʥʦʤ ʧʫʪʠ ʢ ʝʛʦ ʧʦʥʠʤʘʥʠʶ. ʇʨʝʜʧʦʣʦʞʠʤ, ʚʳ ʛʦʚʦʨʠʪʝ ʚʘʰʝʤʫ 

ʧʨʠʷʪʝʣʶ-ʬʠʟʠʢʫ, ʯʪʦ ʫ ʚʘʩ ʚ ʣʝʚʦʡ ʨʫʢʝ ʯʪʦ-ʪʦ ʠʜʝʘʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʦʝ. ʆʥ ʧʨʝʜʧʦʣʦʞʠʪ, 

ʯʪʦ ʵʪʦ ʚʝʨʦʷʪʥʦ, ʧʨʝʜʤʝʪ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʊʝʧʝʨʴ ʜʦʧʫʩʪʠʤ, ʯʪʦ ʚʳ ʛʦʚʦʨʠʪʝ, ʯʪʦ ʚ 

ʧʨʘʚʦʡ ʨʫʢʝ ʫ ʚʘʩ ʧʨʝʜʤʝʪ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʠʤʤʝʪʨʠʯʝʥ ʧʨʠ ʚʨʘʱʝʥʠʠ ʚʦʢʨʫʛ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ʥʦ ʧʨʠ ʚʨʘʱʝʥʠʠ ʚʦʢʨʫʛ ʣʶʙʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʝʞʥʠʤ ʪʦʣʴʢʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ ɺʘʰ ʜʨʫʛ ʣʝʛʢʦ ʜʦʛʘʜʘʝʪʩʷ, ʯʪʦ ʚʳ ʜʝʨʞʠʪʝ 

ʢʠʡ ʜʣʷ ʩʥʫʢʝʨʘ. ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʟʘʤʝʣʦʚʘʥʥʳʡ ʢʦʥʝʮ ʢʠʷ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʥ ʚʳʛʣʷʜʠʪ ʪʘʢ 

ʞʝ, ʩʢʦʣʴʢʦ ʙʳ ʚʳ ʝʛʦ ʥʠ ʚʨʘʱʘʣʠ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ʅʦ, ʝʩʣʠ ʚʳ ʥʘʯʥʝʪʝ 

ʧʦʚʦʨʘʯʠʚʘʪʴ ʢʠʡ ʢʦʥʮʦʤ ʚʚʝʨʭ ʠʣʠ ʚ ʩʪʦʨʦʥʫ, ʦʥ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ ʞʝ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʟʘʤʝʣʦʚʘʥʥʳʡ ʢʦʥʯʠʢ ʢʠʷ ʚʝʨʥʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɿʥʘʷ ʩʠʤʤʝʪʨʠʶ ʦʙʲʝʢʪʘ, 

ʤʦʞʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʦʥ ʚʳʛʣʷʜʠʪ. ʂʩʪʘʪʠ, ʚʘʰ ʜʨʫʛ-ʬʠʟʠʢ ʩ ʪʝʤ ʞʝ ʧʨʘʚʦʤ ʤʦʛ ʙʳ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʳ ʜʝʨʞʠʪʝ ʚ ʨʫʢʘʭ ʢʘʨʘʥʜʘʰ, ʨʦʞʦʢ ʤʦʨʦʞʝʥʦʛʦ ʠʣʠ ʜʘʞʝ ʩʦʤʙʨʝʨʦ. 

ɺ 2008 ʛʦʜʫ ɪʠʪʠʨʦ ʅʘʤʙʫ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦ ʬʠʟʠʢʝ ʟʘ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦ 

ʥʘʨʫʰʝʥʠʶ ʩʠʤʤʝʪʨʠʠ. ʂʦʛʜʘ ʧʨʦʬʝʩʩʦʨ ʃʘʨʝ ɹʨʠʥʢ, ʯʣʝʥ ʰʚʝʜʩʢʦʡ ʂʦʨʦʣʝʚʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ, ʚʨʫʯʘʣ ʥʘʛʨʘʜʫ, ʦʥ ʥʘʯʘʣ ʩ ʧʨʦʚʦʟʛʣʘʰʝʥʠʷ ʧʨʦʩʪʦʡ ʠʩʪʠʥʳ: ñɿʝʤʣʷ ʢʨʫʛʣʘʷò. ʀ 

ʧʨʦʜʦʣʞʠʣ, ʨʘʩʩʢʘʟʘʚ ʥʝ ʪʦʣʴʢʦ ʦ ʪʦʤ, ʢʘʢ ʣʶʜʠ ʧʦʥʠʤʘʶʪ ʩʠʤʤʝʪʨʠʶ, ʥʦ ʠ ʢʘʢ ʦʥʘ ʚʘʞʥʘ ʚ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ. ɿʝʤʣʷ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʧʣʘʥʝʪʘ, ʢʨʫʛʣʘʷ, ʧʦʩʢʦʣʴʢʫ 
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ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʩʠʤʤʝʪʨʠʯʥʦ. ʆʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʠʟ 

ʮʝʥʪʨʘ ʤʘʩʩʳ, ʧʦʨʦʞʜʘʶʱʝʡ ʵʪʦ ʧʦʣʝ. 

ʆʜʥʘʢʦ ɿʝʤʣʷ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʩʠʤʤʝʪʨʠʯʥʳʝ ʟʘʢʦʥʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʶʪ 

ʤʠʨ ʚ ʩʠʤʤʝʪʨʠʯʥʦʡ ʬʦʨʤʝ. ɿʘʢʦʥʳ ʬʠʟʠʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ, ʥʘʩʢʦʣʴʢʦ ʥʘʰʘ ʧʣʘʥʝʪʘ ʚʝʣʠʢʘ 

ʠ ʢʘʢ ʦʥʘ ʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʠʤʤʝʪʨʠʯʥʳ, ʥʦ ʥʝ ʥʫʞʥʦ ʚʛʣʷʜʳʚʘʪʴʩʷ ʩʣʠʰʢʦʤ 

ʧʨʠʩʪʘʣʴʥʦ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʘʰʘ ʧʣʘʥʝʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʦʡ ʩʬʝʨʦʡ ï ʦʥʘ 

ʧʨʠʧʣʶʩʥʫʪʘ ʫ ʧʦʣʶʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʚʠʞʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʣʠʪ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʚʦʟʚʳʰʘʶʱʠʭʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. ʌʦʨʤʘ ɿʝʤʣʠ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʪʦʛʦ, ʯʪʦ, ʜʘʞʝ ʝʩʣʠ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʩʠʤʤʝʪʨʠʯʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʟʘʢʦʥʦʚ ʥʝ ʦʙʷʟʘʥʳ ʙʳʪʴ 

ʩʠʤʤʝʪʨʠʯʥʳʤʠ. ʈʝʘʣʴʥʳʡ ʤʠʨ ʩʢʨʳʚʘʝʪ ʩʠʤʤʝʪʨʠʶ ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʠʤ ʫʧʨʘʚʣʷʶʪ. 

ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʚʳ ʧʦʜʥʠʤʘʝʪʝʩʴ ʩ ʧʦʩʪʝʣʠ, ʚʳ ʩʪʘʥʦʚʠʪʝʩʴ ʩʚʠʜʝʪʝʣʝʤ ʥʝʢʦʪʦʨʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʣʦʤʘʝʪ ʩʠʤʤʝʪʨʠʶ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʥʘʰʝʤ 

ʤʠʨʝ. ɻʨʘʚʠʪʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʥʠʟ, ʠ, ʢʘʢ ʪʦʣʴʢʦ 

ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʚʝʨʭ, ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ. ʅʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ï ʥʝʪ ʥʠʟʘ ʠ ʚʝʨʭʘ. 

ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʩʠʤʤʝʪʨʠʠ ʠʥʦʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʯʝʤ ʩʘʤʘ 

ʩʠʤʤʝʪʨʠʷ. ʇʦʩʤʦʪʨʠʪʝ ʚ ʟʝʨʢʘʣʦ. ɽʩʣʠ ʚʳ ʤʠʣʦʚʠʜʥʳ, ʘ ʷ ʧʨʝʜʧʦʣʘʛʘʶ, ʯʪʦ ʵʪʦ ʪʘʢ, ʪʦ ʚʳ 

ʫʚʠʜʠʪʝ, ʥʘʩʢʦʣʴʢʦ ʩʠʤʤʝʪʨʠʯʥʦ ʚʘʰʝ ʣʠʮʦ. ɺʘʰʠ ʛʣʘʟʘ ʥʘʭʦʜʷʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ, ʪʦ ʞʝ ʩʘʤʦʝ ʩ ʫʰʘʤʠ, ʠ ʚʳʩʪʫʧʘʶʪ ʦʥʠ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʣʠʮʘ ʦʜʠʥʘʢʦʚʦ. ɺʘʰ ʥʦʩ ʠ 

ʨʦʪ ʣʝʞʘʪ ʥʘ ʣʠʥʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʪʦʯʥʦ ʤʝʞʜʫ ʛʣʘʟ ʢ ʮʝʥʪʨʫ ʧʦʜʙʦʨʦʜʢʘ. ʇʨʦ ʚʦʣʦʩʳ 

ʛʦʚʦʨʠʪʴ ʥʝ ʙʫʜʝʤ ï ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʫʶ ʧʨʠʯʝʩʢʫ ʚʳ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʩʦʦʨʫʜʠʣʠ. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʠʤʤʝʪʨʠʯʥʦʝ ʣʠʮʦ ʢʨʘʩʠʚʦ, ʧʦʪʦʤʫ ʯʪʦ ʩʯʠʪʘʶʪ 

ʩʠʤʤʝʪʨʠʶ ʧʨʠʟʥʘʢʦʤ ʟʜʦʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʥʝʪʠʢʠ ʊʝʦʨʠʷ ʩʦʙʨʘʣʘ ʤʥʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʵʪʦ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʙʦʠ, ʪʦʨʤʦʟʷʱʠʝ ʵʢʩʧʨʝʩʩʠʶ, 

ʧʨʦʷʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʤʝʜʠʮʠʥʩʢʠʤ ʘʥʦʤʘʣʠʷʤ, ʢʦʪʦʨʳʝ ʠ 

ʚʳʜʘʝʪ ʣʠʮʝʚʘʷ ʘʩʠʤʤʝʪʨʠʷ. ʅʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʘʩʠʤʤʝʪʨʠʠ ʣʠʮʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʙʦʡ, ʥʘʟʳʚʘʝʤʳʡ ʩʠʥʜʨʦʤʦʤ ñʭʨʫʧʢʦʡ ʍ-ʭʨʦʤʦʩʦʤʳò, ï 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʩʝʛʦʜʥʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ. ɺ ʙʠʦʣʦʛʠʠ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʬʠʟʠʢʝ, ʩʠʤʤʝʪʨʠʷ, ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝ, ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʦʮʝʩʩʳ, 

ʩʢʨʳʪʳʝ ʦʪ ʛʣʘʟ. 

ʅʘʤʙʫ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʯʘʩʪʠʮʝʡ ʤʘʩʩʳ ʣʝʞʠʪ ʩʧʦʥʪʘʥʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ. ɺʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʝʛʦ ʚ ʜʝʡʩʪʚʠʠ, ʝʩʣʠ ʧʦʩʪʘʚʠʪʝ ʨʫʯʢʫ 

ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʦʪʧʫʩʪʠʪʝ ʝʝ. ʈʫʯʢʘ ʫʧʘʜʝʪ ʚ ʪʦ ʠʣʠ ʠʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʆʥʘ ʧʝʨʝʡʜʝʪ ʠʟ 

ʩʪʦʷʯʝʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʣʝʞʘʯʝʝ ï ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ. ʇʦʪʝʨʷ ʩʠʤʤʝʪʨʠʠ 

ʥʝʠʟʙʝʞʥʘ ï ʨʫʯʢʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠ ʧʦʪʦʤʫ ʧʘʜʘʝʪ. 

ʅʘʤʙʫ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʩʠʤʤʝʪʨʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʯʘʩʪʠʮʳ ʙʳʣʠ ʙʝʟʤʘʩʩʦʚʳʤʠ. ʇʦʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʚʢʣʶʯʝʥʠʶ ʥʦʚʦʛʦ ʚʠʜʘ ʧʦʣʷ, 

ʩʠʤʤʝʪʨʠʷ ʥʘʨʫʰʠʣʘʩʴ, ʠ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʚʜʨʫʛ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦʣʫʯʠʣʠ ʤʘʩʩʫ. 

ʀʜʝʷ ʅʘʤʙʫ ʢʘʟʘʣʘʩʴ ʫʙʝʜʠʪʝʣʴʥʦʡ, ʥʦ ʦʙʣʘʜʘʣʘ ʥʝʜʦʩʪʘʪʢʦʤ, ʢʦʪʦʨʳʡ ʦʩʦʟʥʘʚʘʣ ʠ ʦʥ 

ʩʘʤ. ɹʨʠʪʘʥʩʢʠʡ ʬʠʟʠʢ ɼʞʝʬʬʨʠ ɻʦʣʜʩʪʦʫʥ ʦʪʤʝʪʠʣ, ʯʪʦ ʚʠʜ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

(ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ), ʧʨʝʜʣʦʞʝʥʥʳʡ ʅʘʤʙʫ, ʧʨʠʰʝʣ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʛʘʨʥʠʨʦʤ ï ʙʝʟʤʘʩʩʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ (ʙʦʟʦʥʘʤʠ ʅʘʤʙʫ-ɻʦʣʜʩʪʦʫʥʘ)
70
. ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʨʫʰʝʥʠʠ ʩʠʤʤʝʪʨʠʠ. ɽʩʣʠ ʵʪʠ ʥʝʠʟʚʝʩʪʥʳʝ ʯʘʩʪʠʮʳ 

ʩʫʱʝʩʪʚʦʚʘʣʠ, ʦʥʠ ʣʝʛʢʦ ʚʦʟʥʠʢʘʣʠ ʙʳ ʚ ʧʨʠʨʦʜʝ ʠ ʚʳʣʝʪʘʣʠ ʠʟ ʉʦʣʥʮʘ ʠ ʜʨʫʛʠʭ ʟʚʝʟʜ. ʄʳ 

ʙʳ ʚʠʜʝʣʠ ʠʭ ʚʝʟʜʝ. ʊʦʪ ʥʝʦʩʧʦʨʠʤʳʡ ʬʘʢʪ, ʯʪʦ ʤʳ ʠʭ ʥʝ ʚʠʜʠʤ, ʟʘʩʪʘʚʠʣ ʫʯʝʥʳʭ 

                                                 
70 ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʵʪʠ ʯʘʩʪʠʮʳ, ʥʘʟʚʘʥʥʳʝ ʛʦʣʜʩʪʦʫʥʦʚʩʢʠʤʠ ʙʦʟʦʥʘʤʠ, ʥʘʧʦʣʥʷʶʪ ʣʶʙʫʶ 

ʩʠʩʪʝʤʫ ʩʦ ʩʧʦʥʪʘʥʥʦ ʥʘʨʫʰʝʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ʇʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʦʥʠ ʩʦʟʜʘʚʘʣʠ ʧʨʦʙʣʝʤʫ, ʪʘʢʦʚʘ: ʯʪʦʙʳ 

ʨʦʜʠʪʴʩʷ, ʙʝʟʤʘʩʩʦʚʳʤ ʯʘʩʪʠʮʘʤ ʥʫʞʥʦ ʦʯʝʥʴ ʤʘʣʦ ʵʥʝʨʛʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʙʳ ʦʥʠ ʩʫʱʝʩʪʚʦʚʘʣʠ. ʠʭ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʪʘʢ ʞʝ ʣʝʛʢʦ ʥʘʙʣʶʜʘʪʴ ʚ ʧʨʠʨʦʜʝ, ʢʘʢ ʬʦʪʦʥʳ, ʢʚʘʥʪʳ ʩʚʝʪʘ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʚʠʜʠʪ ʵʪʠ 

ʙʝʟʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ, ʧʦʟʚʦʣʠʣ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢ ʦʙʨʝʪʝʥʠʶ ʯʘʩʪʠʮʘʤʠ ʤʘʩʩ 

ʧʨʠʚʝʣʦ ʥʝ ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ. ʇʨʦʙʣʝʤʘ ʚʦʰʣʘ ʚ ʥʘʫʢʫ ʢʘʢ ʪʝʦʨʝʤʘ ɻʦʣʜʩʪʦʫʥʘ. 

 



ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʅʘʤʙʫ ʥʝʧʨʘʚʠʣʴʥʘ. 

 

ʍʠʛʛʩ ʙʳʣ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʢʪʦ ʧʦʥʷʣ ʛʣʫʙʠʥʥʳʡ ʩʤʳʩʣ ʨʘʙʦʪʳ ʅʘʤʙʫ. ɺ 

ʂʦʨʥʝʣʣʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʰʪʘʪʝ ʅʴʶ-ʁʦʨʢ ʜʚʘ ʬʠʟʠʢʘ ï ʈʦʙʝʨʪ ɹʨʘʫʪ ʠ ʌʨʘʥʩʫʘ ʕʥʛʣʝʨ 

ï ʙʳʣʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʨʘʙʦʪʘ ʅʘʤʙʫ ʥʝʚʝʨʦʷʪʥʦ ʚʘʞʥʘ ʜʣʷ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ʋʯʝʥʳʝ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʥʝʩʢʦʣʴʢʠʤʠ ʛʦʜʘʤʠ ʨʘʥʝʝ, ʢʦʛʜʘ ɹʨʘʫʪʫ, ʢʦʪʦʨʳʡ ʫʞʝ ʙʳʣ ʚ 

ʂʦʨʥʝʣʣʝ, ʧʦʥʘʜʦʙʠʣʩʷ ʧʦʤʦʱʥʠʢ. ɹʨʘʫʪ ʩʧʨʦʩʠʣ ʩʚʦʝʛʦ ʜʨʫʛʘ ʇʴʝʨʘ ʕʡʛʨʝʡʥʘ, ʠʟʚʝʩʪʥʦʛʦ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʬʠʟʠʢʘ, ʝʩʪʴ ʣʠ ʫ ʪʦʛʦ ʢʪʦ-ʥʠʙʫʜʴ ʥʘ ʧʨʠʤʝʪʝ. ʀ ʫʞʝ ʚʩʢʦʨʝ ʕʥʛʣʝʨ, ʠʥʞʝʥʝʨ, 

ʧʝʨʝʢʚʘʣʠʬʠʮʠʨʦʚʘʚʰʠʡʩʷ ʚ ʬʠʟʠʢʘ ʠ ʨʘʙʦʪʘʚʰʠʡ ʩ ʕʡʛʨʝʡʥʦʤ ʚ ʉʚʦʙʦʜʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ɹʨʶʩʩʝʣʷ, ʧʦʢʫʧʘʣ ʙʠʣʝʪʳ ʥʘ ʩʘʤʦʣʝʪ, ʦʪʧʨʘʚʣʷʚʰʠʡʩʷ ʚ ɸʤʝʨʠʢʫ. 

ʕʥʛʣʝʨʘ ʧʝʨʝʝʟʜ ʙʝʩʧʦʢʦʠʣ. ʆʥ ʥʝ ʚʩʪʨʝʯʘʣ ɹʨʘʫʪʘ ʨʘʥʴʰʝ ʠ ʚʦʦʙʱʝ ʥʝ ʟʥʘʣ ʥʠʢʦʛʦ ʚ 

ɸʤʝʨʠʢʝ. ʅʦ ʚʦʣʥʦʚʘʣʩʷ ʦʥ ʟʨʷ. ɺʳʡʜʷ ʠʟ ʪʘʤʦʞʥʠ ʚ ʅʴʶ-ʁʦʨʢʝ, ʦʥ ʫʚʠʜʝʣ ʚʩʪʨʝʯʘʚʰʝʛʦ 

ʝʛʦ ɹʨʘʫʪʘ. ɸʤʝʨʠʢʘʥʝʮ ʧʨʝʜʣʦʞʠʣ ʚʳʧʠʪʴ, ʠ ʦʥʠ ʥʘʧʨʘʚʠʣʠʩʴ ʚ ʙʘʨ ʀʪʘʢʠ, ʛʦʨʦʜʘ, ʚ 

ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʂʦʨʥʝʣʣʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʆʜʠʥ ʛʣʦʪʦʢ, ʜʨʫʛʦʡ ï ʠ ʚʦʪ ʫʞʝ ʫʯʝʥʳʝ 

ʧʝʨʝʰʣʠ ʦʪ ʬʠʟʠʢʠ ʢ ʨʘʟʛʦʚʦʨʘʤ ʦ ʞʠʟʥʠ. ʉʦ ʚʨʝʤʝʥʝʤ ɹʨʘʫʪ ʠ ʕʥʛʣʝʨ ʩʪʘʣʠ ʙʣʠʟʢʠʤʠ 

ʜʨʫʟʴʷʤʠ. ʏʘʩʪʦ ʦʜʠʥ ʨʘʜʦʩʪʥʦ ʟʘʢʘʥʯʠʚʘʣ ʬʨʘʟʫ, ʥʘʯʘʪʫʶ ʜʨʫʛʠʤ ʘ ʪʦʪ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ 

ʧʝʨʝʜʨʘʟʥʠʚʘʣ ʥʝʫʢʣʶʞʠʝ ʧʦʧʳʪʢʠ ʧʨʠʷʪʝʣʷ ʛʦʚʦʨʠʪʴ ʥʘ ʝʛʦ ʨʦʜʥʦʤ ʷʟʳʢʝ 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʩʪʘʪʴʠ ʅʘʤʙʫ ʕʥʛʣʝʨ ʟʘʩʢʫʯʘʣ ʚ ʪʠʭʦʡ ʀʪʘʢʝ ʧʦ ʙʫʨʥʦʡ 

ʙʨʶʩʩʝʣʴʩʢʦʡ ʞʠʟʥʠ. ɺ 1962 ʛʦʜʫ ʦʥ ʚʝʨʥʫʣʩʷ ʚ ɹʝʣʴʛʠʶ. ɸ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ɹʨʘʫʪ 

ʧʦʩʣʝʜʦʚʘʣ ʟʘ ʥʠʤ ï ʦʙʘ ʜʨʫʛʘ ʧʦʣʫʯʠʣʠ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʚ ʙʨʶʩʩʝʣʴʩʢʦʤ ʉʚʦʙʦʜʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. ʊʘʤ ʦʥʠ ʧʨʦʰʪʫʜʠʨʦʚʘʣʠ ʨʘʙʦʪʳ ʅʘʤʙʫ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ɸ ʤʝʞʜʫ ʪʝʤ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʂʝʤʙʨʠʜʞʝ, ʰʪʘʪ ʄʘʩʩʘʯʫʩʝʪʩ, ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʬʠʟʠʢʦʚ 

ʧʦʜʙʠʨʘʣʘʩʴ ʢ ʧʨʦʙʣʝʤʘʤ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʫʞʝ ʨʘʙʦʪʘʣʠ ʍʠʛʛʩ, ɹʨʘʫʪ ʠ ʕʥʛʣʝʨ. ʅʠʢʪʦ ʠʟ ʥʠʭ 

ʥʝ ʟʥʘʣ, ʯʪʦ ʜʝʣʘʶʪ ʜʨʫʛʠʝ, ʠ ʜʘʞʝ ʥʝ ʧʦʜʦʟʨʝʚʘʣ, ʯʪʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʨʝʚʥʦʚʘʥʠʠ ʟʘ 

ʚʝʣʠʯʘʡʰʠʡ ʧʨʠʟ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ. 

ɽʱʝ ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʘʤʠ, ɼʞʝʨʨʠ ɻʫʨʘʣʴʥʠʢ ʠ ɼʠʢ ʍʘʛʝʥ ʙʳʣʠ ʥʝʨʘʟʣʫʯʥʳ. ɻʫʨʘʣʴʥʠʢ 

ʫʯʠʣʩʷ ʚ ɻʘʨʚʘʨʜʝ, ʘ ʍʘʛʝʥ ï ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (MIT), ʥʦ 

ʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʩʣʫʰʘʣʠ, ʙʳʣʠ ʦʙʱʠʤʠ. ʆʙʘ ʙʣʘʛʦʛʦʚʝʣʠ ʧʝʨʝʜ ʩʚʦʠʤ ʧʨʦʬʝʩʩʦʨʦʤ ï 

ɼʞʫʣʠʫʩʦʤ ʐʚʠʥʛʝʨʦʤ, ʛʘʨʚʘʨʜʩʢʠʤ ʬʠʟʠʢʦʤ, ʯʴʠ ʝʛʦ ʨʘʙʦʪʳ 1940 ʛʦʜʘ ʚʥʝʩʣʠ ʙʦʣʴʰʦʡ 

ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ʇʨʠʭʦʜʷ ʥʘ ʣʝʢʮʠʶ, ʐʚʠʥʛʝʨ ʥʘʯʠʥʘʣ 

ʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʜʦʩʢʠ ʠ ʧʨʦʜʦʣʞʘʣ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʜʦʭʦʜʠʣ ʜʦ 

ʧʨʘʚʦʛʦ ʥʠʞʥʝʛʦ ʫʛʣʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ ʠ ʩʧʦʢʦʡʥʦ ʧʦʢʠʜʘʣ ʘʫʜʠʪʦʨʠʶ. ʇʦʥʷʪʴ 

ʝʛʦ ʣʝʢʮʠʠ ʙʳʣʦ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʫʩʠʣʠʠ ʚ ʥʠʭ 

ʤʦʞʥʦ ʙʳʣʦ ʨʘʟʛʣʷʜʝʪʴ ʧʨʦʷʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʝʥʠʷ. 

ɺ 1964 ʛʦʜʫ ɻʫʨʘʣʴʥʠʢ ʧʝʨʝʝʭʘʣ ʚ ʃʦʥʜʦʥ ʧʦʣʫʯʠʚ ʩʪʠʧʝʥʜʠʶ ʚ ʀʤʧʝʨʩʢʦʤ ʢʦʣʣʝʜʞʝ, 

ʛʜʝ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʛʨʫʧʧʳ ʬʠʟʠʢʦʚ-ʪʝʦʨʝʪʠʢʦʚ, ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʨʫʰʝʥʠʷ 

ʩʠʤʤʝʪʨʠʠ ʙʳʣ ʙʣʝʩʪʷʱʠʡ ʰʝʩʪʠʜʝʩʷʪʠʣʝʪʥʠʡ ʧʘʢʠʩʪʘʥʩʢʠʡ ʬʠʟʠʢ ɸʙʜʫʩ ʉʘʣʘʤ. ɻʫʨʘʣʴʥʠʢ 

ʠ ʝʛʦ ʞʝʥʘ ʉʴʶʟʝʥ ʩʥʷʣʠ ʩʢʨʦʤʥʫʶ ʢʚʘʨʪʠʨʫ ʚ ʍʵʤʧʩʪʝʜʝ ʥʘ ʩʝʚʝʨʝ ʃʦʥʜʦʥʘ ʇʦʢʘ ʉʴʶʟʝʥ 

ʧʨʦʭʦʜʠʣʘ ʘʩʧʠʨʘʥʪʫʨʫ ʧʦ ʠʩʪʦʨʠʠ ɻʫʨʘʣʴʥʠʢ ʟʥʘʢʦʤʠʣʩʷ ʩ ʥʦʚʳʤʠ ʢʦʣʣʝʛʘʤʠ. ʆʜʥʦʛʦ ʠʟ 

ʥʠʭ ʟʚʘʣʠ ʊʦʤ ʂʠʙʙʣ. ʕʪʦ ʙʳʣ ʚʳʩʦʢʠʡ ʧʘʨʝʥʴ ʩ ʘʥʛʝʣʴʩʢʠʤ ʣʠʮʦʤ ʠ ʛʣʫʙʦʯʘʡʰʠʤ 

ʠʥʪʝʣʣʝʢʪʦʤ. ʂʠʙʙʣ ʧʦʢʘʟʘʣ ɻʫʨʘʣʴʥʠʢʫ ñʧʨʝʣʝʩʪʠò ʩʪʦʣʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ 

ʀʤʧʝʨʩʢʦʤ ʢʦʣʣʝʜʞʝ, ʧʨʠʛʣʘʩʠʚ ʝʛʦ ʥʘ ʣʘʥʯʠ ʠʟ ʤʝʨʟʢʠʭ ʢʨʫʪʳʭ ʷʠʮ ʠ ʜʝʩʝʨʪʦʚ, 

ʧʨʦʧʠʪʘʥʥʳʭ ʯʝʤ-ʪʦ ʚʨʦʜʝ ʟʘʚʘʨʥʦʛʦ ʢʨʝʤʘ. 

ɻʫʨʘʣʴʥʠʢ ʠ ʂʠʙʙʣ, ʨʘʙʦʪʘʷ ʚʤʝʩʪʝ, ʨʘʟʚʠʚʘʣʠ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʤʘʩʩʘ ʯʘʩʪʠʮ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ. ɻʫʨʘʣʴʥʠʢ, ʫʚʝʨʝʥʥʳʡ, ʯʪʦ ʨʘʙʦʪʘ ʧʦʰʣʘ ʙʳ 

ʙʳʩʪʨʝʝ, ʝʩʣʠ ʙʳ ʚ ʠʭ ʢʦʤʘʥʜʝ ʙʳʣ ʍʘʛʝʥ, ʧʨʠʛʣʘʩʠʣ ʝʛʦ ʚ ʃʦʥʜʦʥ. ʍʘʛʝʥ ʦʪʢʣʠʢʥʫʣʩʷ ʥʘ 

ʧʨʠʛʣʘʰʝʥʠʝ ʠ ʧʦʩʝʣʠʣʩʷ ʫ ɻʫʨʘʣʴʥʠʢʦʚ, ʪʘʢ ʯʪʦ ʚ ʠʭ ʭʵʤʧʩʪʝʜʩʢʦʡ ʢʚʘʨʪʠʨʢʝ ʚ ʩʘʤʦʤ 

ʩʝʨʜʮʝ ɸʥʛʣʠʠ ʦʙʨʘʟʦʚʘʣʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʜʨʫʞʝʩʢʠʡ ʢʨʫʞʦʢ. 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʞʠʟʥʴ ʚ ʃʦʥʜʦʥʝ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʞʠʟʥʠ ʚ 

ɸʤʝʨʠʢʝ, ʥʦ ɻʫʨʘʣʴʥʠʢ ʠ ʍʘʛʝʥ ʙʳʣʠ ʩʦʚʩʝʤ ʥʝ ʛʦʪʦʚʳ ʢ ʦʙʱʝʥʠʶ ʩ ʤʠʨʦʤ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʭ 

ʙʘʰʥʠ ʠʟ ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ. ɸʪʤʦʩʬʝʨʘ ʚ ʀʤʧʝʨʩʢʦʤ ʙʦʣʝʝ ʬʦʨʤʘʣʴʥʦʡ, ʯʝʤ ʪʘ, ʢ ʢʦʪʦʨʦʡ 

ɻʫʨʘʣʴʥʠʢ ʧʨʠʚʳʢ, ʪʘʢ ʯʪʦ ʝʤʫ ʧʨʠʰʣʦʩʴʦʪʧʨʘʚʠʪʴʩʷ ʥʘ ʤʝʪʨʦ ʚ ʮʝʥʪʨ ʃʦʥʜʦʥʘ ʠ 



ʧʨʠʦʙʨʝʩʪʠ ʩʝʙʝ ʥʦʚʳʡ ʢʦʩʪʶʤ. ʇʦʨʪʥʦʤʫ ɻʫʨʘʣʴʥʠʢ ʦʙʲʷʩʥʠʣ, ʯʪʦ ʦʥ ʭʦʯʝʪ, ʪʘʢ, ʢʘʢ ʩʜʝʣʘʣ 

ʙʳ ʵʪʦ ʚ ɸʤʝʨʠʢʝ: ñʄʥʝ ʥʫʞʝʥ ʞʠʣʝʪ ʠ ʜʚʝ ʧʘʨʳ ʪʚʠʜʦʚʳʭ ʰʪʘʥʦʚò. ʕʪʘ ʧʨʦʩʴʙʘ ʟʘʩʪʘʚʠʣʘ 

ʧʦʨʪʥʦʛʦ ʫʜʠʚʣʝʥʥʦ ʧʦʜʥʷʪʴ ʙʨʦʚʠ. ʃʠʰʴ ʧʦʪʦʤ ɻʫʨʘʣʴʥʠʢ ʧʦʥʷʣ, ʯʪʦ ʚ ɸʥʛʣʠʠ ʝʛʦ ʩʣʦʚʘ 

ʦʟʥʘʯʘʣʠ, ʯʪʦ ʦʥ ʧʨʦʩʠʪ ʩʰʠʪʴ ʪʚʠʜʦʚʳʝ ʧʦʜʰʪʘʥʥʠʢʠ. 

ɺ ʭʵʤʧʩʪʝʜʩʢʦʡ ʢʚʘʨʪʠʨʝ ʥʝ ʙʳʣʦ ʦʪʦʧʣʝʥʠʷ, ʘ ʚ ʃʦʥʜʦʥʝ ʪʦʪ ʛʦʜ ʥʘʯʘʣʩʷ ʩ ʦʪʯʘʷʥʥʳʭ 

ʭʦʣʦʜʦʚ. ʏʪʦʙʳ ʢʘʢ-ʪʦ ʧʨʦʛʨʝʪʴ ʚʝʨʭʥʠʝ ʢʦʤʥʘʪʳ, ɻʫʨʘʣʴʥʠʢ ʢʫʧʠʣ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʥʘʛʨʝʚʘʪʝʣʴ ʩ ʦʪʢʨʳʪʦʡ ʩʧʠʨʘʣʴʶ ʠ ʚʢʣʶʯʠʣ ʝʛʦ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ. ʆʜʥʘʞʜʳ ɻʫʨʘʣʴʥʠʢ 

ʫʩʣʳʰʘʣ ʚʠʟʛ ʠʟ ʛʦʩʪʠʥʦʡ. ɺʙʝʞʘʚ ʪʫʜʘ, ʦʥ ʫʚʠʜʝʣ, ʯʪʦ ʍʘʛʝʥ ʧʨʳʛʘʝʪ, ʜʝʨʞʘ ʚ ʨʫʢʘʭ 

ʜʳʤʷʱʠʝʩʷ ʙʨʶʢʠ. ʆʢʘʟʘʣʦʩʴ, ʍʘʛʝʥ ʧʨʠʰʝʣ ʜʦʤʦʡ ʧʨʦʤʝʨʟʰʠʡ ʜʦ ʤʦʟʛʘ ʢʦʩʪʝʡ ʠ, ʯʪʦʙʳ 

ʩʦʛʨʝʪʴʩʷ, ʚʩʪʘʣ ʧʨʷʤʦ ʫ ʥʘʛʨʝʚʘʪʝʣʷ. ɺ ʪʦʪ ʤʦʤʝʥʪ ɻʫʨʘʣʴʥʠʢ ʧʦʥʷʣ, ʧʦʯʝʤʫ ʚ ʤʝʪʨʦ ʫ 

ʤʥʦʛʠʭ ʜʝʚʫʰʝʢ ʚ ʤʠʥʠ-ʶʙʢʘʭ ʢʨʘʩʥʳʝ ʧʦʣʦʩʳ ʥʘ ʥʦʛʘʭ. ɺʠʜʥʦ, ʟʘʤʝʨʟʥʫʚ, ʦʥʠ, ʜʘʙʳ 

ʩʦʛʨʝʪʴʩʷ, ʧʦʜʭʦʜʠʣʠ ʩʣʠʰʢʦʤ ʙʣʠʟʢʦ ʢ ʥʘʛʨʝʚʘʪʝʣʷʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ, ʧʨʘʚʜʘ ʥʳʥʝ ʫʤʠʨʘʶʱʘʷ, ʪʨʘʜʠʮʠʷ ï ʧʫʙʣʠʢʦʚʘʪʴ ʚʦʟʨʘʞʝʥʠʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʝʡ ʥʘ ʩʪʨʘʥʠʮʘʭ ʪʝʭ ʞʝ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʵʪʠ ʩʪʘʪʴʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ. ʂʦʛʜʘ ʫʯʝʥʳʡ ʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ, ʩ ʢʦʪʦʨʦʡ ʝʛʦ ʢʦʣʣʝʛʠ ʙʳʣʠ ʥʝ ʩʦʛʣʘʩʥʳ, 

ʦʥʠ ʧʦʩʳʣʘʣʠ ʚ ʨʝʜʘʢʮʠʶ ʧʠʩʴʤʘ ʩ ʢʨʠʪʠʢʦʡ ʠ ʧʨʦʩʴʙʦʡ ʠʭ ʥʘʧʝʯʘʪʘʪʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʘʚʪʦʨ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʪʘʪʴʠ ʧʦʣʫʯʘʣ ʧʨʘʚʦ ʥʘ ʦʪʚʝʪ. ʕʪʦ ʮʠʚʠʣʠʟʦʚʘʥʥʳʡ, ʥʦ ʥʝ ʦʩʦʙʝʥʥʦ 

ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʦʙʩʫʞʜʝʥʠʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ. ɺʝʩʥʦʡ 1964 ʛʦʜʘ ʦʜʥʘ ʠʟ ʪʘʢʠʭ ʜʠʩʢʫʩʩʠʡ 

ʨʘʟʚʝʨʥʫʣʘʩʴ ʥʘ ʩʪʨʘʥʠʮʘʭ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʞʫʨʥʘʣʘ ñPhysical Review Lettersò. ɻʦʜʦʤ ʨʘʥʝʝ 

ʌʠʣʠʧʧ ɸʥʜʝʨʩʦʥ, ʬʠʟʠʢ ʠʟ ñBell Laboratoriesò, ʰʪʘʪ ʅʴʶ-ɼʞʝʨʩʠ, ʟʘʤʝʪʠʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ 

ʙʝʟʤʘʩʩʦʚʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʘʷ ʢʘʟʘʣʦʩʴ, ʧʦʪʦʧʠʣʘ ʪʝʦʨʠʶ ʅʘʤʙʫ, ʚʦʟʤʦʞʥʦ, ʚʦʚʩʝ ʠ ʥʝ 

ʧʨʦʙʣʝʤʘ. ɸʥʜʝʨʩʦʥ, ʫʜʦʩʪʦʝʥʥʳʡ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʚ 1977 ʛʦʜʫ ʟʘ ʨʘʙʦʪʳ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʛʥʠʪʥʳʭ ʠ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʚʦʜʠʣ ʘʥʘʣʦʛʠʶ ʩʦ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʤʠ, ʛʜʝ ʙʝʟʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ ï ʬʦʪʦʥʳ ï ʩʨʘʟʫ ʞʝ ʩʪʘʥʦʚʷʪʩʷ ʪʷʞʝʣʳʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʥ ʧʦʣʘʛʘʣ, ʯʪʦ ʠʜʝʷ ʅʘʤʙʫ ʙʳʣʘ ʧʨʘʚʠʣʴʥʘʷ, ʟʘʪʦ ʧʦʩʪʨʦʝʥʥʘʷ 

ʥʘ ʥʝʡ ʪʝʦʨʠʷ ï ʦʰʠʙʦʯʥʘ. ɼʠʩʢʫʩʩʠʷ ʥʘʯʘʣʘʩʴ, ʢʦʛʜʘ ɹʝʥ ʃʠ ʠ ɸʚʨʘʘʤ ʂʣʝʡʥ, ʬʠʟʠʢʠ ʠʟ 

ʇʝʥʩʠʣʴʚʘʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʣʠ ʥʝʢʦʪʦʨʳʝ ʩʚʦʠ ʠʜʝʠ ʚ ʞʫʨʥʘʣʝ ï ʦʥʠ ʜʫʤʘʣʠ, ʯʪʦ ʩʤʦʛʫʪ 

ʠʩʧʨʘʚʠʪʴ ʪʝʦʨʠʶ ʅʘʤʙʫ. ɿʘ ʵʪʦʡ ʩʪʘʪʴʝʡ ʙʳʩʪʨʦ ʧʦʩʣʝʜʦʚʘʣʦ ʧʠʩʴʤʦ ʦʪ ʜʨʫʛʦʛʦ ʬʠʟʠʢʘ, 

ʋʦʣʣʠ ɻʠʣʙʝʨʪʘ ʠʟ ɻʘʨʚʘʨʜʘ, ʢʦʪʦʨʳʡ ʟʘʙʨʘʢʦʚʘʣ ʠʭ ʠʜʝʠ
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ʨʘʩʩʪʨʦʠʣʩʷ ï ʦʥ ʧʦʥʷʣ, ʯʪʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʪʦʞʝ ʥʝʧʨʘʚʠʣʴʥʘ. 

ɺʧʝʨʝʜʠ ʩʚʝʪʠʣʠ ʛʨʫʩʪʥʳʝ ʚʳʭʦʜʥʳʝ, ʥʦ ʚʜʨʫʛ ʍʠʛʛʩʫ ʧʦʢʘʟʘʣʦʩʴ, ʯʪʦ ɻʠʣʙʝʨʪ 

ʧʨʦʧʫʩʪʠʣ ʥʝʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦʝ. ʍʠʛʛʩ ʚʩʧʦʤʥʠʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ 

ɼʞʫʣʠʫʩʦʤ ʐʚʠʥʛʝʨʦʤ ʚ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, ï ʦʥ, ʵʪʦʪ ʧʨʠʝʤ, ʧʦʟʚʦʣʷʣ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ, ʟʘʤʝʯʝʥʥʫʶ ɻʠʣʙʝʨʪʦʤ, ʠ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʩʪʘʪʴ ʪʷʞʝʣʳʤʠ, ʪʦ ʝʩʪʴ 

ʠʩʧʨʘʚʠʪʴ ʥʝʜʦʩʪʘʪʦʢ ʪʝʦʨʠʠ ʅʘʤʙʫ. 

ɺ ʠʶʣʝ 1964 ʛʦʜʘ, ʫʪʨʦʤ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʍʠʛʛʩ ʧʨʠʝʭʘʣ ʚ ʦʬʠʩ ʠ ʧʨʠʩʪʫʧʠʣ ʢ ʨʘʙʦʪʝ. ɺ 

ʩʝʤʴʜʝʩʷʪ ʜʝʚʷʪʴ ʩʪʨʦʯʝʢ ʫʨʘʚʥʝʥʠʡ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦ ʠʭ ʪʝʢʩʪʘ ʦʥ ʫʣʦʞʠʣ ʦʙʦʩʥʦʚʘʥʠʝ 

ʦʰʠʙʦʯʥʦʩʪʠ  ʘʨʛʫʤʝʥʪʦʚ ɻʠʣʙʝʨʪʘ. ʇʦʪʦʤ ʦʥ ʚʩʝ ʵʪʦ ʧʦʩʣʘʣ ʚ ʎɽʈʅ, ʛʜʝ ʧʦʤʝʱʘʣʘʩʴ 

ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ñPhysics Lettersò. ɽʛʦ ʧʠʩʴʤʦ ʧʨʠʙʳʣʦ ʚ ʢʦʥʮʝ ʠʶʣʷ. 

ʍʠʛʛʩ ʙʳʣ ʩʪʨʘʰʥʦ ʚʦʟʙʫʞʜʝʥ. ʆʥ ʫʞʝ ʜʫʤʘʣ ʦ ʙʦʣʴʰʦʡ ʩʪʘʪʴʝ, ʚ ʢʦʪʦʨʦʡ ʜʝʪʘʣʴʥʦ 

ʦʧʠʰʝʪ ʩʚʦʶ ʪʝʦʨʠʶ. ʅʦ ʪʫʪ ʧʨʠʰʣʦʩʴ ʧʦʜʦʞʜʘʪʴ. 

ʆʥ ʠ ɼʞʦʜʠ ʧʦʞʝʥʠʣʠʩʴ ʚ ʕʜʠʥʙʫʨʛʝ ʨʦʚʥʦ ʛʦʜ ʥʘʟʘʜ, ʠ ʇʠʪʝʨ ʩʦʛʣʘʩʠʣʩʷ ʧʨʦʚʝʩʪʠ 

ʚʳʭʦʜʥʳʝ ʚʤʝʩʪʝ ʩ ʞʝʥʦʡ, ʧʫʪʝʰʝʩʪʚʫʷ ʧʦ ʛʦʨʘʤ ɿʘʧʘʜʥʦʡ ʐʦʪʣʘʥʜʠʠ. ʋʛʘʜʘʪʴ ʩ ʧʦʛʦʜʦʡ ʚ 

ʐʦʪʣʘʥʜʠʠ ʚʩʝʛʜʘ ʪʨʫʜʥʦ, ʥʦ ʧʦʜʨʫʛʘ ʍʠʛʛʩʦʚ ʧʦʨʝʢʦʤʝʥʜʦʚʘʣʘ ʠʤ ʦʪʣʠʯʥʦʝ ʤʝʩʪʦ ï ʦʥʘ 

ʛʜʝ-ʪʦ ʧʨʦʯʠʪʘʣʘ, ʯʪʦ ʪʘʤ ʚʳʧʘʜʘʝʪ ʤʝʥʴʰʝ ʜʦʞʜʝʡ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ. 

ɺ ʵʪʦʪ ʚʝʯʝʨ ʇʠʪʝʨʫ ʠ ɼʞʦʜʠ ʧʦʚʝʟʣʦ, ʠ ʦʥʠ ʥʘʰʣʠ ʫʙʝʞʠʱʝ ʚ ʢʝʤʧʠʥʛʝ, ʥʝʜʘʣʝʢʦ ʦʪ 

ʤʘʣʝʥʴʢʦʛʦ ʛʦʨʦʜʢʘ, ʛʜʝ ʧʨʝʜʣʘʛʘʣʠʩʴ ʥʦʯʣʝʛ ʠ ʟʘʚʪʨʘʢ. ʆʥʠ ʧʨʠʝʭʘʣʠ ʥʘ ʤʝʩʪʦ ʜʥʝʤ, ʚʦ 

ʚʨʝʤʷ ʣʠʚʥʷ, ʠ, ʧʦʢʘ ʩʪʘʚʠʣʠ ʧʘʣʘʪʢʫ, ʚʟʷʪʫʶ ʥʘʧʨʦʢʘʪ, ʧʦʨʚʘʣʠ ʝʝ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʥʠ 

ʧʨʠʟʥʘʣʠ ʩʚʦʝ ʧʦʨʘʞʝʥʠʝ ʠ ʫʝʭʘʣʠ. ʇʠʪʝʨ ʥʝ ʨʘʩʩʪʨʦʠʣʩʷ. ʕʪʦ ʙʳʣ ʠʜʝʘʣʴʥʳʡ ʧʨʝʜʣʦʛ, 
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ʯʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʚ ʕʜʠʥʙʫʨʛ ʢ ʨʘʙʦʪʝ. ʂʦʛʜʘ ʧʝʨʝʧʘʯʢʘʥʥʳʝ ʍʠʛʛʩʳ ʧʨʠʙʳʣʠ ʜʦʤʦʡ ʠ 

ʨʘʩʩʢʘʟʘʣʠ ʦʙ ʫʞʘʩʥʦʡ ʧʦʛʦʜʝ ʩʚʦʝʡ ʧʦʜʨʫʛʝ, ʪʘ ʩʤʫʱʝʥʥʦ ʧʨʠʟʥʘʣʘʩʴ, ʯʪʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦ 

ʧʨʦʯʠʪʘʣʘ ʩʪʘʪʴʶ: ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʦʥʘ ʠʤ ʨʘʩʭʚʘʣʠʚʘʣʘ, ʩʯʠʪʘʣʦʩʴ ʩʘʤʳʤ 

ʜʦʞʜʣʠʚʳʤ ʚ ʐʦʪʣʘʥʜʠʠ. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʍʠʛʛʩ ʧʦʩʣʘʣ ʩʚʦʶ ʧʝʨʚʫʶ ʨʘʙʦʪʫ ʚ ʨʝʜʘʢʮʠʶ, ʝʤʫ ʧʨʠʰʣʦ 

ʧʠʩʴʤʦ ʠʟ ɸʤʝʨʠʢʠ. ʆʥʦ ʙʳʣʦ ʦʪ ʋʦʣʣʠ ɻʠʣʙʝʨʪʘ, ʧʨʦʯʠʪʘʚʰʝʛʦ ʧʨʝʧʨʠʥʪ ʩʪʘʪʴʠ. ʇʠʩʴʤʦ 

ʙʳʣʦ ʚʝʞʣʠʚʳʤ, ʥʦ ʚ ʥʝʤ ʫʪʚʝʨʞʜʘʣʦʩʴ, ʯʪʦ ʍʠʛʛʩ ʩʜʝʣʘʣ ʥʝʧʨʘʚʠʣʴʥʳʝ ʚʳʚʦʜʳ. ʍʠʛʛʩ ʪʘʢ 

ʠ ʥʝ ʩʦʙʨʘʣʩʷ ʝʤʫ ʦʪʚʝʪʠʪʴ, ʠ ʪʦʣʴʢʦ ʜʝʩʷʪʴ ʣʝʪ ʩʧʫʩʪʷ ʝʛʦ ʦʩʝʥʠʣʦ, ʯʪʦ ɻʠʣʙʝʨʪ ʥʝ ʧʦʥʷʣ ʝʛʦ 

ʪʝʦʨʠʠ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʡ ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ ñʗ ʪʦʛʜʘ ʥʝ ʟʘʤʝʪʠʣ ʦʰʠʙʢʠ. ʗ ʙʳʣ ʪʘʢ ʚʦʟʙʫʞʜʝʥ 

ʠ ʟʘʧʠʩʘʣ ʦʯʝʥʴ ʙʳʩʪʨʦ ʪʦ, ʯʪʦ ʙʳʣʦ ʫʞʝ ʩʜʝʣʘʥʦ. ʉʣʠʰʢʦʤ ʙʳʩʪʨʦò, ï ʛʦʚʦʨʠʣ ʦʥ ʤʥʝ. 

ʍʠʛʛʩ ʟʘʚʝʨʰʠʣ ʩʚʦʶ ʚʪʦʨʫʶ ʩʪʘʪʴʶ ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʪʦʛʦ ʢʦʰʤʘʨʥʦʛʦ ʧʦʭʦʜʘ ʠ 

ʦʪʧʨʘʚʠʣ ʝʝ ʚ ʎɽʈʅ. ʂʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʞʫʨʥʘʣʦʚ, ʨʝʜʘʢʪʦʨʳ ñPhysics Lettersò 

ʧʦʧʨʦʩʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʮʝʥʟʝʥʪʦʚ ʧʨʦʯʠʪʘʪʴ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʨʘʙʦʪʫ. ɺʩʢʦʨʝ ʧʨʠʰʣʦ 

ʧʠʩʴʤʦ ʠʟ ʎɽʈʅʘ. ʈʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ, ɾʘʢ ʇʨʝʥʪʢʠ, ʥʘʧʠʩʘʣ ʍʠʛʛʩʫ, ʯʪʦ ʪʦʪ ʜʦʣʞʝʥ 

ʜʦʨʘʙʦʪʘʪʴ ʩʚʦʶ ʪʝʦʨʠʶ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʚ ʜʨʫʛʦʡ ʞʫʨʥʘʣ ï ʠʪʘʣʴʷʥʩʢʠʡ, ï ʛʜʝ ʥʝʪ 

ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ. ʇʦʟʜʥʝʝ ʍʠʛʛʩ ʫʟʥʘʣ: ʇʨʝʥʪʢʠ ʧʦʩʯʠʪʘʣ, ʯʪʦ ʝʛʦ ʩʪʘʪʴʷ ñʥʝ ʠʤʝʝʪ 

ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮò
72

. 

ʍʠʛʛʩ ʧʨʠʰʝʣ ʚ ʩʤʷʪʝʥʠʝ, ʥʦ ʠ ʚʦʟʤʫʪʠʣʩʷ. ʆʥ ʧʦʥʷʣ, ʯʪʦ, ʜʦʣʞʥʦ ʙʳʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʲʷʩʥʠʣ ʚʘʞʥʦʩʪʴ ʩʚʦʝʡ ʨʘʙʦʪʳ. ʇʝʨʝʯʠʪʘʚ ʩʪʘʪʴʶ, ʦʥ ʚ ʢʦʥʮʝ ʜʦʙʘʚʠʣ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ 

ʘʙʟʘʮʝʚ. ɺ ʧʨʝʜʧʦʩʣʝʜʥʝʤ ʧʨʝʜʣʦʞʝʥʠʠ ʍʠʛʛʩ ʦʪʤʝʪʠʣ, ʯʪʦ ʚ ʝʛʦ ʪʝʦʨʠʠ ʠʤʝʝʪʩʷ ʧʨʠʩʫʱʘʷ 

ʪʦʣʴʢʦ ʝʡ ʦʩʦʙʝʥʥʦʩʪʴ ï ʥʦʚʘʷ ʯʘʩʪʠʮʘ. ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʧʦʨʦʜʠʣʦ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʍʠʛʛʩ 

ʧʦʩʣʝʜʦʚʘʣ ʩʦʚʝʪʫ ʇʨʝʥʪʢʠ ʠ ʧʦʩʣʘʣ ʩʚʦʶ ʧʝʨʝʧʠʩʘʥʥʫʶ ʩʪʘʪʴʶ ʚ ʜʨʫʛʦʡ ʞʫʨʥʘʣ, ʥʦ ʥʝ ʚ 

ʀʪʘʣʠʶ, ʘ ʚ ʨʝʜʘʢʮʠʶ ʘʤʝʨʠʢʘʥʩʢʦʛʦ Physical Review Lettersò, ʛʣʘʚʥʦʛʦ ʢʦʥʢʫʨʝʥʪʘ 

ʮʝʨʥʦʚʩʢʦʛʦ ʞʫʨʥʘʣʘ. 

ʆʪʚʝʪ ʍʠʛʛʩʫ ʧʨʠʰʝʣ ʚ ʩʝʥʪʷʙʨʝ. ɽʛʦ ʩʪʘʪʴʷ ʙʳʣʘ ʧʨʠʥʷʪʘ, ʥʦ ʩ ʦʛʦʚʦʨʢʦʡ. ʈʝʮʝʥʟʝʥʪ 

ʭʦʪʝʣ, ʯʪʦʙʳ ʍʠʛʛʩ ʧʨʦʮʠʪʠʨʦʚʘʣ ʦʜʥʫ ʩʪʘʪʴʶ, ʚʳʰʝʜʰʫʶ ʚ ʜʝʥʴ, ʢʦʛʜʘ ʨʫʢʦʧʠʩʴ ʍʠʛʛʩʘ 

ʧʨʠʰʣʘ ʚ ʦʬʠʩ ʞʫʨʥʘʣʘ
73
. ʉʪʘʪʴʷ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʜʚʫʤʷ ʬʠʟʠʢʘʤʠ ʠʟ ɹʨʶʩʩʝʣʷ, ɹʨʘʫʪʦʤ ʠ 

ʕʥʛʣʝʨʦʤ. ʀʩʧʦʣʴʟʫʷ ʜʨʫʛʦʡ ʧʦʜʭʦʜ, ʫʯʝʥʳʝ ʧʨʠʰʣʠ ʢ ʪʝʦʨʠʠ, ʧʦʭʦʞʝʡ ʥʘ ʪʝʦʨʠʶ ʍʠʛʛʩʘ. 

ʆʥʠ ʦʙʦʛʥʘʣʠ ʝʛʦ ʥʘ ʩʝʤʴ ʥʝʜʝʣʴ. ɽʛʦ ʚʪʦʨʘʷ ʩʪʘʪʴʷ ʧʦʷʚʠʣʘʩʴ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ, ʙʦʣʝʝ 

ʯʝʤ ʯʝʨʝʟ ʤʝʩʷʮ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʍʠʛʛʩʘ ʠ ʙʨʶʩʩʝʣʴʮʝʚ ʙʳʣʦ 

ʪʦ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʍʠʛʛʩʘ ʧʨʝʜʩʢʘʟʳʚʘʣʦʩʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʡ ʯʘʩʪʠʮʳ, ʥʳʥʝ ʥʦʩʷʱʝʡ ʝʛʦ 

ʠʤʷ. 

ɺ ɹʨʶʩʩʝʣʝ ɹʨʘʫʪ ʠ ʕʥʛʣʝʨ ʥʠʯʝʛʦ ʥʝ ʟʥʘʣʠ ʦ ʨʘʙʦʪʘʭ ʍʠʛʛʩʘ. ʈʝʰʠʚ ʦʪʧʨʘʟʜʥʦʚʘʪʴ 

ʚʳʭʦʜ ʩʚʦʝʡ ʩʪʘʪʴʠ, ʦʥʠ ʦʪʧʨʘʚʠʣʠʩʴ ʚ ʢʨʘʩʠʚʦʝ ʢʘʬʝ ʚ ʟʜʘʥʠʠ XVII ʚʝʢʘ ʩ ʪʝʨʨʘʩʦʡ, 

ʚʳʭʦʜʷʱʝʡ ʚ ʛʦʨʦʜʩʢʦʡ ʧʘʨʢ. ɺʜʦʭʥʦʚʣʝʥʥʳʝ ʩʚʦʠʤʠ ʛʨʘʥʜʠʦʟʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʦʥʠ 

ʚʳʧʠʚʘʣʠ, ʧʦʜʥʠʤʘʷ ʪʦʩʪʳ ʟʘ ʟʜʦʨʦʚʴʝ ʜʨʫʛ ʜʨʫʛʘ. ɼʝʩʷʪʠʣʝʪʠʷ ʩʧʫʩʪʷ ɹʨʘʫʪ ʨʘʩʩʢʘʟʘʣ ʤʥʝ, 

ʯʪʦ ʦʥ ʪʦʛʜʘ ʦʱʫʱʘʣ: ñɺʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʷ ʯʫʚʩʪʚʦʚʘʣ, ʥʘ ʯʪʦ ʵʪʦ ʧʦʭʦʞʝ ï ʙʳʪʴ ʢʨʫʧʥʳʤ 

ʬʠʟʠʢʦʤò. 

ɺ ʀʤʧʝʨʩʢʦʤ ʢʦʣʣʝʜʞʝ ʚ ʃʦʥʜʦʥʝ ɻʫʨʘʣʴʥʠʢ, ʍʘʛʝʥ ʠ ʂʠʙʙʣ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʩʚʦʶ 

ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ ʪʝʦʨʠʠ, ʦʙʲʷʩʥʷʚʰʫʶ, ʢʘʢ ʯʘʩʪʠʮʳ ʧʦʣʫʯʠʣʠ ʤʘʩʩʫ ʧʫʪʝʤ ʥʘʨʫʰʝʥʠʷ 

ʩʠʤʤʝʪʨʠʠ. ʉʪʘʪʴʷ ʚʳʰʣʘ ʦʪʣʠʯʥʘʷ. ɻʫʨʘʣʴʥʠʢ ʠ ʍʘʛʝʥ ʧʨʦʯʠʪʘʣʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠ 

ʧʦʣʦʞʠʣʠ ʨʫʢʦʧʠʩʴ ʚ ʢʦʥʚʝʨʪ, ʧʨʠʛʦʪʦʚʠʚ ʢ ʦʪʩʳʣʢʝ ʚ ñPhysical Review Lettersò, ʢʦʛʜʘ ʚʜʨʫʛ 

ʚ ʢʦʤʥʘʪʫ ʚʙʝʞʘʣ ʂʠʙʙʣ, ʨʘʟʤʘʭʠʚʘʷ ʪʨʝʤʷ ʩʪʘʪʴʷʤʠ ï ʜʚʝ ʠʟ ʥʠʭ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʍʠʛʛʩʦʤ, 

ʪʨʝʪʴʷ ï ɹʨʘʫʪʦʤ ʠ ʕʥʛʣʝʨʦʤ. ʆʥʠ ʧʦʧʘʣʠ ʢ ʥʠʤ ʩ ʟʘʧʦʟʜʘʥʠʝʤ ï ʧʨʦʣʝʞʘʣʠ ʥʘ ʧʦʯʪʝ ʠʣʠ 

ʙʳʣʠ ʧʦʪʝʨʷʥʳ ʫʞʝ ʚ ʢʦʣʣʝʜʞʝ. 

ɹʝʛʣʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʨʘʙʦʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʠʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝ ʞʝ ʪʨʫʜʥʳʝ ʚʦʧʨʦʩʳ, 

ʥʦ ʣʦʥʜʦʥʮʳ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʠʭ ʩʪʘʪʴʷ ʙʳʣʘ ʙʦʣʝʝ ʧʦʣʥʦʡ ʆʥʠ ʨʝʰʠʣʠ ʩʨʦʯʥʦ ʩʜʝʣʘʪʴ 
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73 ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʩʧʫʩʪʷ ʅʘʤʙʫ ʨʘʩʩʢʘʟʘʣ ʍʠʛʛʩʫ, ʯʪʦ ʦʥ ʠ ʙʳʣ ʵʪʠʤ ʨʝʮʝʥʟʝʥʪʦʤ. 

 



ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʝʥʠʡ, ʩʦʩʣʘʪʴʩʷ ʥʘ ʨʘʙʦʪʳ ʍʠʛʛʩʘ, ɹʨʘʫʪʘ ʠ ʕʥʛʣʝʨʘ ʠ ʦʪʦʩʣʘʪʴ ʩʪʘʪʴʶ ʚ 

ʨʝʜʘʢʮʠʶ. ʀʭ ʩʪʘʪʴʷ ʧʦʷʚʠʣʘʩʴ ʚ ʞʫʨʥʘʣʝ 16 ʥʦʷʙʨʷ 1964 ʛʦʜʘ. 

ɺʩʝ ʪʨʠ ʛʨʫʧʧʳ ʦʧʠʩʘʣʠ ʥʦʚʳʡ ʚʠʜ ʧʦʣʷ, ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʚʘʢʫʫʤʝ
74
. ɺ ʠʭ ʪʝʦʨʠʷʭ 

ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ, ʢʦʛʜʘ ʧʦʣʝ ʚʢʣʶʯʘʝʪʩʷ, ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʧʨʠʦʙʨʝʪʘʶʪ ʤʘʩʩʫ, ʘ ʜʨʫʛʠʝ 

ʦʩʪʘʶʪʩʷ ʙʝʟʤʘʩʩʦʚʳʤʠ
75
. ʕʪʦ ʙʳʣʦ ʧʦʨʘʟʠʪʝʣʴʥʦ ʧʦʭʦʞʝ ʥʘ ʪʦ, ʯʪʦ, ʢʘʢ ʩʝʡʯʘʩ ʬʠʟʠʢʠ 

ʧʦʥʠʤʘʶʪ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʭ. ʇʝʨʝʩʪʨʦʡʢʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʝ 

ʥʘʨʫʰʘʝʪ ʩʠʤʤʝʪʨʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʳʯʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʂʦʛʜʘ ʬʦʪʦʥ ï ʙʝʟʤʘʩʩʦʚʘʷ ʯʘʩʪʠʮʘ ʩʚʝʪʘ ï ʧʦʧʘʜʘʝʪ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ, ʦʥ ʦʙʨʝʪʘʝʪ ʤʘʩʩʫ. 

ʅʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʜʝʣʘʝʪ ʬʦʪʦʥ ʤʘʩʩʠʚʥʳʤ. ʌʠʟʠʢʠ ʥʘʟʳʚʘʶʪ ʵʪʦ ʵʬʬʝʢʪʦʤ ʄʝʡʩʥʝʨʘ 

ï ʚʳʪʝʩʥʝʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ. 

ʃʝʪʦʤ 1965 ʛʦʜʘ ɺʝʨʥʝʨ ɻʝʡʟʝʥʙʝʨʛ ʦʨʛʘʥʠʟʦ ʚʘʣ ʥʝʙʦʣʴʰʦʝ ʩʦʚʝʱʘʥʠʝ ʚ ʞʠʚʦʧʠʩʥʦʤ 

ʛʦʨʦʜʝ ʌʝʣʴʜʘʬʠʥʛ ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ ʐʪʘʨʥʙʝʨʛ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʄʶʥʭʝʥʘ. ʅʘ ʩʦʚʝʱʘʥʠʝ 

ʧʨʠʝʭʘʣʠ ʤʥʦʛʠʝ ʬʠʟʠʢʠ-ʘʢʩʘʢʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʕʜʚʘʨʜ ʊʝʣʣʝʨ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʣ ʚʤʝʩʪʝ ʩ 

ʈʦʙʝʨʪʦʤ ʆʧʧʝʥʛʝʡʤʝʨʦʤ ʚ ʄʘʥʭʵʪʪʝʥʩʢʦʤ ʧʨʦʝʢʪʝ, ʘ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ 

ʧʨʦʣʦʙʙʠʨʦʚʘʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʳ. ɻʫʨʘʣʴʥʠʢʘ ʠ ʍʘʛʝʥʘ ʧʨʠʚʣʝʢʣʘ 

ʧʨʝʩʪʠʞʥʦʩʪʴ ʢʦʥʬʝʨʝʥʮʠʠ ɻʝʡʟʝʥʙʝʨʛʘ, ʢ ʪʦʤʫ ʞʝ ʦʥʘ ʙʳʣʘ ʧʨʝʢʨʘʩʥʳʤ ʧʦʚʦʜʦʤ ʧʦʚʠʜʘʪʴ 

ɽʚʨʦʧʫ. ʆʥʠ ʨʝʰʠʣʠ ʧʨʝʜʧʨʠʥʷʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ. ʉʥʘʯʘʣʘ ʦʥʠ ʦʪʧʨʘʚʠʣʠʩʴ ʚ 

ʇʘʨʠʞ, ʛʜʝ ʍʘʛʝʥ ʚʟʷʣ ʥʘʧʨʦʢʘʪ ʜʝʰʝʚʳʡ ñʈʝʥʦ-8ò. ʆʪʜʘʚ ʜʦʣʞʥʦʝ ʧʘʨʠʞʩʢʦʡ ʢʫʭʥʝ ʠ 

ʧʦʧʨʦʙʦʚʘʚ ʘʨʪʠʰʦʢʠ ʥʘ ʚʢʫʩ, ʦʥʠ ʫʝʭʘʣʠ ʚ ɹʘʚʘʨʠʶ. 

ʋ ʦʙʦʠʭ ʪʘʤ ʙʳʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʜʦʢʣʘʜʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. ɻʫʨʘʣʴʥʠʢ ʜʦ ʵʪʦʛʦ ʫʞʝ 

ʧʨʦʯʠʪʘʣ ʥʝʩʢʦʣʴʢʦ ʣʝʢʮʠʡ ʚ ɽʚʨʦʧʝ ʧʦ ʠʭ ʩ ʍʘʛʝʥʦʤ ʪʝʦʨʠʠ ʠ ʦʛʦʨʯʘʣʩʷ ʭʦʣʦʜʥʳʤ 

ʧʨʠʝʤʦʤ. ɽʛʦ ʩʣʦʚʘ ʚʩʪʨʝʯʘʣʠʩʴ ʩ ñʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʳʤ ʥʝʚʝʨʠʝʤò, ʛʦʚʦʨʠʣ ʦʥ ʤʥʝ ʤʥʦʛʦ 

ʣʝʪ ʩʧʫʩʪʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʥ ʥʝ ʙʳʣ ʛʦʪʦʚ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʌʝʣʴʜʘʬʠʥʛʝ. ʀʟ ʚʩʝʭ 

ʣʶʜʝʡ, ʢʨʠʪʠʢʦʚʘʚʰʠʭ ʪʝʦʨʠʶ, ɻʝʡʟʝʥʙʝʨʛ ʙʳʣ ʩʘʤʳʤ ʩʫʨʦʚʳʤ ʢʨʠʪʠʢʦʤ. ʊʝʦʨʠʷ, ʧʦ ʝʛʦ 

ʩʣʦʚʘʤ, ʙʳʣʘ ñʭʣʘʤʦʤò. 

ʊʝʤ ʞʝ ʘʚʛʫʩʪʦʤ ʇʠʪʝʨ ʠ ɼʞʦʜʠ ʫʝʭʘʣʠ ʠʟ ʐʦʪʣʘʥʜʠʠ ʥʘ ʛʦʜʠʯʥʳʡ ʩʘʙʙʘʪʠʢʣ, 

ʢʦʪʦʨʳʡ ʍʠʛʛʩ ʨʝʰʠʣ ʧʨʦʚʝʩʪʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʳ ʚ ʏʘʧʝʣ-ʍʠʣʣ. ɺ 

ʨʘʙʦʪʘʭ, ʢʦʪʦʨʳʝ ʍʠʛʛʩ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʣ, ʦʧʠʩʳʚʘʣʦʩʴ, ʢʘʢ ʧʨʠʨʦʜʘ ʤʦʛʣʘ ʩʥʘʙʜʠʪʴ ʤʘʩʩʦʡ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʘʩʪʠʮʳ. ʅʦ ʚ ʵʪʠʭ ʩʪʘʪʴʷʭ ʙʳʣʘ ʪʦʣʴʢʦ ʟʘʣʦʞʝʥʘ ʦʩʥʦʚʘ. ʌʠʟʠʯʝʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʩʦʤʥʝʚʘʣʦʩʴ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʵʪʦ ʙʳʣ 

ʣʠʰʴ ʥʝʢʠʡ ʭʠʪʨʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʪʨʶʢ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʣ ʢ ʨʝʘʣʴʥʦʩʪʠ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ. ɹʝʟ ʫʙʝʜʠʪʝʣʴʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʪʝʦʨʠʷ ʥʝ ʠʤʝʣʘ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ, ʠ ʧʦʪʦʤʫ 

ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʵʪʘʧ, ʥʦʚʘʷ ʛʦʥʢʘ ï ʧʦʠʩʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 

 

ɻʣʘʚʘ 4 
ɿʘʢʦʣʜʦʚʘʥʥʳʡ ʧʨʠʥʮ 

 

                                                 
74 ʉʩʳʣʢʠ ʥʘ ʢʣʶʯʝʚʳʝ ʨʘʙʦʪʳ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʢʦʤʘʥʜ ʩʤ. ʚ ʙʠʙʣʠʦʛʨʘʬʠʠ. 

 

75 ʇʦʣʝ ʍʠʛʛʩʘ ʥʘʜʝʣʷʝʪ ʯʘʩʪʠʮʳ ʤʘʩʩʦʡ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ. ɺ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ʝʩʪʴ ʯʝʪʳʨʝ ʚʠʜʘ ʯʘʩʪʠʮ-ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ: ʬʦʪʦʥʳ, ʛʣʶʦʥʳ, W-ʙʦʟʦʥʳ (ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ) ʠ ʥʝʡʪʨʘʣʴʥʳʡ Z-ʙʦʟʦʥ. ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʦʣʝ ʍʠʛʛʩʘ 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ, ʚʩʝ ʵʪʠ ʯʘʩʪʠʮʳ ʙʝʟ ʤʘʩʩʳ, ʠ ʚʦʣʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ, ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦʧʝʨʝʯʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʦ ʝʩʪʴ ʢʦʣʝʙʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʯʘʩʪʠʮʳ. ʅʘ ʬʦʪʦʥʳ ʠ ʛʣʶʦʥʳ ʧʦʣʝ ʍʠʛʛʩʘ ʥʝ ʜʝʡʩʪʚʫʝʪ, a W- ʠ Z-ʯʘʩʪʠʮʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʥʠʤ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʠʭ ʚʦʣʥʳ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʜʦʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʦ ʝʩʪʴ ʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ. ʀʤʝʥʥʦ ʵʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʜʝʣʘʝʪ W- ʠ Z-ʯʘʩʪʠʮʳ ʤʘʩʩʠʚʥʳʤʠ. ɼʣʷ 

ʢʚʘʨʢʦʚ ʠ ʣʝʧʪʦʥʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʚʦʟʤʦʞʥʦ, ʥʝʡʪʨʠʥʦ) ʩʠʪʫʘʮʠʷ ʠʥʘʷ. ʇʨʝʞʜʝ ʯʝʤ ʧʦʣʝ ʍʠʛʛʩʘ 

ʚʢʣʶʯʠʣʦʩʴ, ʢʚʘʨʢʠ ʠ ʵʣʝʢʪʨʦʥʳ ʥʘʭʦʜʠʣʠʩʴ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ, ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʩʧʠʥʦʚʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʝʢʦʪʦʨʳʝ 

ʩʧʠʥʳ ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʜʚʠʞʝʥʠʶ, ʜʨʫʛʠʝ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʦʛʜʘ ʧʦʣʝ ʍʠʛʛʩʘ ʚʢʣʶʯʘʝʪʩʷ, 

ʵʪʠ ʯʘʩʪʠʮʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʚʫʭ ʩʧʠʥʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʠ ʠʤʝʥʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʢʘʢ 

ʧʦʣʘʛʘʶʪ, ʠ ʧʨʠʜʘʝʪ ʠʤ ʤʘʩʩʫ. 

 



ʂʦʛʜʘ ʤʳʩʣʠ ʚʩʝʭ ʫʯʝʥʳʭ ʫʩʪʨʝʤʣʷʶʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ 

ʧʨʝʢʨʘʱʘʝʪʩʷ. ɺʤʝʩʪʦ ʧʦʠʩʢʦʚ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʫʯʝʥʳʝ ʥʘʯʠʥʘʶʪ ʪʦʧʪʘʪʴʩʷ ʥʘ ʤʝʩʪʝ 

ʠ ʧʝʨʝʞʝʚʳʚʘʪʴ ʩʪʘʨʳʝ ʨʝʟʫʣʴʪʘʪʳ
76
. ʉʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʜʫʭ ʫʣʝʪʫʯʠʚʘʝʪʩʷ. ɼʣʷ ʥʘʩʪʦʷʱʝʡ 

ʨʝʚʦʣʶʮʠʠ ʥʫʞʥʳ ʦʧʧʦʥʝʥʪʳ, ʘ ʥʝ ʢʦʥʬʦʨʤʠʩʪʳ. ʊʝ ʰʝʩʪʴ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʧʳʪʘʣʠʩʴ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʤʘʩʩʳ, ʢʦʥʬʦʨʤʠʩʪʘʤʠ ʪʦʯʥʦ ʥʝ ʙʳʣʠ. ʂʦʛʜʘ ʍʠʛʛʩ ʥʘʯʘʣ ʚ 

ʕʜʠʥʙʫʨʛʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʚʦʝʡ ʪʝʦʨʠʝʡ, ʦʥ ʩʯʠʪʘʣʩʷ ʘʫʪʩʘʡʜʝʨʦʤ ï ʇʠʪʝʨ 

ʚʳʜʝʣʷʣʩʷ ʥʘ ʦʙʱʝʤ ʬʦʥʝ, ʧʦʩʢʦʣʴʢʫ ʜʝʣʘʣ ʩʦʚʩʝʤ ʥʝ ʪʦ, ʯʪʦ ʪʦʛʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʚ ʥʘʯʘʣʝ 1960-ʭ ʧʝʨʝʩʪʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ ʧʦʣʷ
77

. 

ʇʦʯʪʠ ʟʘ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʜʦ ʪʦʛʦ ʙʣʘʛʦʜʘʨʷ ʌʨʠʤʝʥʫ ɼʘʡʩʦʥʫ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤ ʵʪʘ ʦʙʣʘʩʪʴ 

ʬʠʟʠʢʠ ʧʦʣʫʯʠʣʘ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ï ʪʝʧʝʨʴ ʝʝ ʫʨʘʚʥʝʥʠʷ ʦʯʝʥʴ ʪʦʯʥʦ ʦʧʠʩʳʚʘʣʠ ʧʨʦʮʝʩʩʳ 

ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ (ʬʦʪʦʥʦʚ) ʘʪʦʤʘʤʠ. ɸ ʧʦʪʦʤ ʬʠʟʠʢʠ, ʟʘʥʠʤʘʚʰʠʝʩʷ 

ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʧʦʧʳʪʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʦʧʠʩʘʪʴ 

ʜʨʫʛʠʝ ʩʠʣʳ ʠ ʜʨʫʛʠʝ ʯʘʩʪʠʮʳ, ʥʦ ʠʤ ʵʪʦ ʥʝ ʫʜʘʣʦʩʴ. ɻʣʫʙʦʢʦ ʨʘʟʦʯʘʨʦʚʘʥʥʳʝ, ʦʥʠ ʨʝʰʠʣʠ, 

ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʛʦʜʠʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʄʥʦʛʠʝ 

ʪʦʛʜʘ ʟʘʙʨʦʩʠʣʠ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʠ ʧʝʨʝʢʣʶʯʠʣʠʩʴ ʥʘ ʜʨʫʛʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ, ʢʘʢ ʦʥʠ 

ʥʘʜʝʷʣʠʩʴ, ʧʦʤʦʛʫʪ ʧʨʦʜʚʠʥʫʪʴ ʬʠʟʠʢʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚʧʝʨʝʜ. ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ 

ʫʩʠʣʠʡ ʚʳʣʠʣʠʩʴ ʚ ʪʝʦʨʠʶ, ʥʘʟʚʘʥʥʫʶ ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʝʦʨʠʝʡ S-ʤʘʪʨʠʮʳ
78
. ʇʦ ʩʫʪʠ, ʵʪʦ ʙʳʣʘ 

ʥʝʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʫʯʝʥʳʝ ʧʳʪʘʣʠʩʴ ʦʙʲʷʩʥʠʪʴ ʧʦʚʝʜʝʥʠʝ 

ʯʘʩʪʠʮ, ʩʨʘʚʥʠʚʘʷ ʠʭ ʩʦʩʪʦʷʥʠʝ ʜʦ ʠ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠ ʩʪʦʣʢʥʦʚʝʥʠʷ. 

ʍʠʛʛʩ ʠʤʝʣ ʩʤʫʪʥʦʝ ʧʦʥʷʪʠʝ ʦ ʪʝʦʨʠʠ S-ʤʘʪʨʠʮʳ. ɺ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʝʝ ʠʜʝʷ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʳʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʯʘʩʪʠʮ ʜʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷ (ʢʘʢ ʙʳ ʚʣʝʪʘʶʱʠʭ ʚ ʥʝʢʠʡ ʯʝʨʥʳʡ ʷʱʠʢ) ʠ ʧʦʩʣʝ (ʪʦ ʝʩʪʴ ʚʳʣʝʪʘʶʱʠʭ ʠʟ 

ʥʝʛʦ), ʘ ʧʦʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʦ ʩʣʦʞʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ 

ʩ ʥʠʤʠ ʧʨʦʠʟʦʰʣʦ. ʍʠʛʛʩ ʩʯʠʪʘʣ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʯʝʨʥʦʛʦ ʷʱʠʢʘ
79

 ʚʦʦʙʱʝ 

ʥʝʣʴʟʷ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʯʘʩʪʠʮʘʤʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʩʪʘʣʠ 

ʘʢʪʠʚʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʦʨʠʝʡ S-ʤʘʪʨʠʮʳ, ʍʠʛʛʩ ʝʝ ʦʪʚʝʨʛ. ʆʥ ʚʝʨʠʣ, ʯʪʦ ʧʨʝʢʨʘʩʥʦ ʚʣʘʜʝʝʪ 

ʘʧʧʘʨʘʪʦʤ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ, ʠ ʥʝ ʩʯʠʪʘʣ ʩʚʦʶ ʠʛʨʫ ʧʨʦʠʛʨʘʥʥʦʡ. ɺʝʜʴ ʣʝʪʦʤ 1964 ʛʦʜʘ 

ʠʤʝʥʥʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʧʦʤʦʛʣʘ ʝʤʫ ʦʙʥʘʨʫʞʠʪʴ ʦʰʠʙʢʫ ʚ ʧʠʩʴʤʝ ʋʦʣʣʠ ɻʠʣʙʝʨʪʘ ʠ 

ʧʨʦʜʦʣʞʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʩʚʦʝʡ ʪʝʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʳ, ʨʘʩʢʨʠʪʠʢʦʚʘʥʥʦʡ ʦʧʧʦʥʝʥʪʦʤ. 

ʍʠʛʛʩ ʚʝʨʥʫʣʩʷ ʚ ʕʜʠʥʙʫʨʛ ʚ ʘʚʛʫʩʪʝ 1966 ʛʦʜʘ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʥʘʩʪʨʦʝʥʠʠ. ɻʦʜʦʚʦʝ 

                                                 
76 ɺ ʢʥʠʛʝ ñIdeals and Realities: Selected Essays of Abdus Salamò (World Scientific, 1983) ʉʘʣʘʤ ʛʦʚʦʨʠʪ, ʯʪʦ 

ʥʘʫʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʦʙʤʝʥʘ ʠʜʝʷʤʠ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʢʨʠʪʠʢʠ. ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ, ʢ ʧʨʠʤʝʨʫ 

ʇʠʪʝʨ ɺʦʡʪ ʠʟ ʂʦʣʫʤʙʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʪʘʣʠ ʥʝʧʦʧʫʣʷʨʥʳʤʠ, ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ 

ʬʠʟʠʢʠ ʧʨʠʰʣʘ ʚ ʫʧʘʜʦʢ ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʦʧʠʩʳʚʘʶʱʝʡ ʯʘʩʪʠʮʳ ʢʘʢ ʢʨʦʰʝʯʥʳʝ 

ʢʦʣʝʙʣʶʱʠʝʩʷ ʥʠʪʠ ʵʥʝʨʛʠʠ. 
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79 ʌʨʘʟʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʍʠʛʛʩʦʤ ʜʣʷ ʦʧʠʩʘʥʠʷ S-ʤʘʪʨʠʮʳ ʚ ʠʥʪʝʨʚʴʶ ʘʚʪʦʨʫ ʚ 2008 ʛʦʜʫ. ʊʝʨʤʠʥ ñʯʝʨʥʳʡ 

ʷʱʠʢò ʍʠʛʛʩ ʫʧʦʪʨʝʙʣʷʣ ʚ ʥʘʫʯʥʦʤ ʟʥʘʯʝʥʠʠ, ʪʦ ʝʩʪʴ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ, ʦ ʢʦʪʦʨʦʤ 

ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʫ ʥʝʛʦ ʥʘ ʚʭʦʜʝ ʠ ʥʘ ʚʳʭʦʜʝ, ʘ ʢʘʢ ʚʥʫʪʨʠ ʝʛʦ ʧʝʨʚʦʝ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚʦ ʚʪʦʨʦʝ, 

ʥʝʠʟʚʝʩʪʥʦ. ʕʪʦʪ ʯʝʨʥʳʡ ʷʱʠʢ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʩ ʯʝʨʥʳʤ ʷʱʠʢʦʤ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʣʝʪʝ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥ ʘʚʘʨʠʠ, ʝʩʣʠ ʚʜʨʫʛ ʪʘʢʦʚʘʷ ʩʣʫʯʘʝʪʩʷ. 

 



ʧʨʝʙʳʚʘʥʠʝ ʚ ʏʘʧʝʣ-ʍʠʣʣʝ ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʧʨʦʜʫʢʪʠʚʥʳʤ ʠ ʝʛʦ ʠʤʷ ʪʝʧʝʨʴ ʟʥʘʣʠ ʤʥʦʛʠʝ 

ʬʠʟʠʢʠ. ʄʘʣʦ ʢʪʦ ʩʣʳʰʘʣ ʦ ʪʝʦʨʠʠ ʍʠʛʛʩʘ ʜʦ ʪʦʛʦ, ʢʘʢ ʌʨʠʤʝʥ ɼʘʡʩʦʥ ʥʝ ʧʨʦʷʚʠʣ ʢ ʥʝʡ 

ʠʥʪʝʨʝʩ ʠ ʥʝ ʧʨʠʛʣʘʩʠʣ ʝʛʦ ʧʨʦʯʠʪʘʪʴ ʣʝʢʮʠʶ ʚ ʀʥʩʪʠʪʫʪʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʇʨʠʥʩʪʦʥʝ. ɿʘʪʦ ʪʝʧʝʨʴ ʝʛʦ ʨʘʙʦʪʘ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝʩʢʦʣʴʢʠʤ ʩʘʤʳʤ 

ʚʣʠʷʪʝʣʴʥʳʤ ʚ ʤʠʨʝ ʬʠʟʠʢʘʤ. ʇʦʰʣʠ ʜʝʣʘ ʠ ʫ ɼʞʦʜʠ. ɺʩʢʦʨʝ ʧʦʩʣʝ ʧʨʠʝʟʜʘ ʚ ʕʜʠʥʙʫʨʛ ʝʡ 

ʧʨʝʜʣʦʞʠʣʠ ʩʪʘʚʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʬʦʥʝʪʠʢʠ ʚ ʤʝʩʪʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

 

ɽʩʣʠ ʙʳ ʥʘʰ ʤʠʨ, ʠ ʤʠʨ ʥʘʫʢʠ ʪʦʞʝ, ʙʳʣ ʫʩʪʨʦʝʥ ʧʨʦʩʪʦ ʠ ʨʘʟʫʤʥʦ, ʜʘʣʴʥʝʡʰʠʡ ʭʦʜ 

ʩʦʙʳʪʠʡ ʚʳʛʣʷʜʝʣ ʙʳ ʪʘʢ: ʇʠʪʝʨ ʍʠʛʛʩ ʠ ʧʷʪʴ ʜʨʫʛʠʭ ʪʝʦʨʝʪʠʢʦʚ, ʨʘʙʦʪʘʚʰʠʭ ʥʘʜ ʪʝʦʨʠʝʡ 

ʤʘʩʩ, ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʠʥʩʪʠʪʫʪʩʢʦʡ ʢʦʤʥʘʪʝ ʠ ʟʘ ʯʘʰʝʯʢʦʡ ʢʦʬʝ 

ʦʙʜʫʤʳʚʘʶʪ, ʢʘʢʫʶ ʩʣʝʜʫʶʱʫʶ ʟʘʛʘʜʢʫ ɺʩʝʣʝʥʥʦʡ ʠʤ ʭʦʪʝʣʦʩʴ ʙʳ ʨʘʟʨʝʰʠʪʴ. ʄʝʞʜʫ ʪʝʤ ʚ 

ʜʨʫʛʦʤ ʢʦʥʮʝ ʢʦʨʠʜʦʨʘ ʧʦʷʚʣʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʠ ʨʘʩʧʘʢʦʚʳʚʘʶʪ ʩʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʵʬʝʤʝʨʥʦʝ ʧʦʣʝ ʍʠʛʛʩʘ, ʣʦʚʷʪ ʥʝʩʢʦʣʴʢʦ 

ʍʠʛʛʩʦʚʳʭ ʯʘʩʪʠʮ ʠ ʪʫʪ ʞʝ ʦʙʲʷʚʣʷʶʪ, ʯʪʦ ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʤʘʩʩʳ ʦʙʥʘʨʫʞʝʥʘ. 

ʄʠʟʘʥʩʮʝʥʘ: ʚʩʝ ʨʘʜʦʩʪʥʦ ʦʙʥʠʤʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʇʦʙʝʜʘ! 

ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʚʩʝ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. ʆʢʘʟʘʣʦʩʴ, ʥʫʞʥʦ ʧʨʠʣʦʞʠʪʴ ʦʛʨʦʤʥʳʝ ʫʩʠʣʠʷ 

ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʷʚʠʣʘʩʴ ʥʘʜʝʞʜʘ ʧʨʦʚʝʨʠʪʴ ʪʝʦʨʠʶ ʍʠʛʛʩʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʦʨʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʍʠʛʛʩʦʤ ʠ ʜʨʫʛʠʤʠ ʬʠʟʠʢʘʤʠ, ʥʝ ʛʦʚʦʨʠʣʘ, ʢʘʢʠʤ ʠʤʝʥʥʦ ʯʘʩʪʠʮʘʤ ʧʦʣʝ 

ʧʨʠʜʘʝʪ ʤʘʩʩʫ. ɼʘ ʠ ʦ ʩʘʤʦʤ ʙʦʟʦʥʝ ʍʠʛʛʩʘ ʦʥʘ ʛʦʚʦʨʠʣʘ ʥʝʤʥʦʛʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʘʩʪʠʮʫ 

ʣʝʛʯʝ ʦʙʥʘʨʫʞʠʪʴ, ʝʩʣʠ ʚʳ ʧʨʠʤʝʨʥʦ ʟʥʘʝʪʝ ʝʝ ʤʘʩʩʫ
80
. ʀʨʦʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʭʦʪʷ 

ʪʝʦʨʠʷ ʍʠʛʛʩʘ ʠ ʦʙʲʷʩʥʷʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʜʨʫʛʠʝ ʯʘʩʪʠʮʳ ʧʦʣʫʯʘʶʪ ʩʚʦʠ ʤʘʩʩʳ, ʥʦ ʦ ʤʘʩʩʝ 

ʩʘʤʦʡ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʦʥʘ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ. ʋʯʝʥʳʝ ʤʦʛʣʠ ʦʪʧʨʘʚʠʪʴʩʷ ʥʘ ʝʝ ʧʦʠʩʢʠ, ʥʦ 

ʦʥʠ ʥʝ ʟʥʘʣʠ, ʩ ʯʝʛʦ ʥʘʯʘʪʴ. 

ɸ ʯʪʦ ʞʝ ʩ ʧʦʣʝʤ ʍʠʛʛʩʘ? ɺʝʜʴ ʬʠʟʠʢʠ ʥʝ ʤʦʛʫʪ ʧʨʦʩʪʦ ʚʳʡʪʠ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʦʪʧʨʘʚʠʪʴʩʷ ʥʘ ʝʛʦ ʧʦʠʩʢʠ. ʆʥʦ, ʵʪʦ ʧʦʣʝ, ʟʘʧʨʷʪʘʥʦ ʛʣʫʙʦʢʦ ʚ ʚʘʢʫʫʤʝ ʠ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʩʦʙʝʥʥʦ ʪʨʫʜʥʦ ʝʛʦ ʦʙʥʘʨʫʞʠʪʴ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ ʥʝ ʤʝʥʷʝʪʩʷ ʦʪ ʤʝʩʪʘ ʢ 

ʤʝʩʪʫ
81
. ʀʟʫʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ï ʟʘʜʘʯʢʘ ʧʦʧʨʦʱʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ 

ʛʨʘʚʠʪʘʮʠʷ ʩʠʣʴʥʝʝ, ʚ ʥʝʢʦʪʦʨʳʭ ï ʩʣʘʙʝʝ. ʇʦʜʥʠʤʠʪʝʩʴ ʥʘ ʚʝʨʰʠʥʫ ʕʚʝʨʝʩʪʘ ï ʩʠʣʘ ʪʷʞʝʩʪʠ 

ʪʘʤ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ, ʚʝʜʴ ʥʘ ʕʚʝʨʝʩʪʝ ʚʳ ʜʘʣʴʰʝ ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʫʯʝʥʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʣʝ ʍʠʛʛʩʘ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʠʤ ʧʨʠʰʣʦʩʴ ʙʳ 

ʥʘʛʨʝʪʴ ɺʩʝʣʝʥʥʫʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʤʠʣʣʠʦʥʘ ʤʠʣʣʠʘʨʜʦʚ (ʢʚʘʜʨʠʣʴʦʥʘ) ʛʨʘʜʫʩʦʚ 

ʎʝʣʴʩʠʷ. ɼʘʞʝ ʝʩʣʠ ʵʪʘ ʟʘʜʘʯʘ ʙʳʣʘ ʙʳ ʠʤ ʧʦ ʧʣʝʯʫ, ʥʝ ʭʦʪʝʣʦʩʴ ʙʳ, ʯʪʦʙʳ ʫ ʥʠʭ ʵʪʦ 

ʧʦʣʫʯʠʣʦʩʴ: ʠʟʤʝʥʝʥʠʝ ʧʦʣʷ ʍʠʛʛʩʘ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʟʤʝʨʦʚ ʘʪʦʤʦʚ ʠ ʩʜʝʣʘʝʪ ʥʘʰʫ 

ʤʘʪʝʨʠʶ ʥʝʩʪʘʙʠʣʴʥʦʡ
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ɺ 1964 ʛʦʜʫ, ʧʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʧʝʨʚʳʭ ʩʪʘʪʝʡ ʦ ʧʦʣʝ ʍʠʛʛʩʘ, ʇʠʪʝʨ ʧʨʠʩʪʫʧʠʣ ʢ 

                                                 
80 ʏʘʩʪʠʮʳ ʦʧʠʩʳʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ï ʤʘʩʩʘ ʠ ʟʘʨʷʜ. 

ʊʝʦʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʤʘʩʩʳ ʯʘʩʪʠʮʳ, ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʬʠʟʠʢʠ ʟʥʘʶʪ, ʩʢʦʣʴʢʦ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʭ ʚ ʫʩʢʦʨʠʪʝʣʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 

ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ. ɿʥʘʥʠʝ ʤʘʩʩʳ ʥʝʩʪʘʙʠʣʴʥʦʡ ʯʘʩʪʠʮʳ ʧʦʤʦʛʘʝʪ ʫʯʝʥʳʤ 

ʨʘʟʦʙʨʘʪʴʩʷ, ʥʘ ʢʘʢʠʝ ʩʪʘʙʠʣʴʥʳʝ ʯʘʩʪʠʮʳ ʦʥʘ ʤʦʞʝʪ ʨʘʩʧʘʜʘʪʴʩʷ. ʕʪʠ ʨʘʩʧʘʜʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʨʦʞʜʝʥʠʝ ʯʘʩʪʠʮʳ ʩʦʩʪʦʷʣʦʩʴ. 

 

81 ɺʦʟʴʤʝʤ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ (ʠ ʚ ʘʪʤʦʩʬʝʨʝ) ʫ ʥʝʛʦ ʝʩʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʧʨʠʯʝʤ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʙʦʣʴʰʝ ʥʘ ʧʦʣʶʩʘʭ. ʊʦ ʞʝ ʩʘʤʦʝ ʢʘʩʘʝʪʩʷ ʠ ʧʦʣʷ 

ʪʷʞʝʩʪʠ. ʇʦʣʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘʟʳʚʘʶʪʩʷ ʚʝʢʪʦʨʥʳʤʠ. ɸ ʪʝʧʝʨʴ ʚʦʟʴʤʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ɿʝʤʣʠ ʦʯʝʥʴ ʩʠʣʴʥʦ, ʥʦ ñʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝò 

ʥʝ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʷ. ʊʦ ʞʝ ʩʘʤʦʝ ʚʝʨʥʦ ʠ ʜʣʷ ʧʦʣʷ ʍʠʛʛʩʘ. ʇʦʣʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʦʡ, ʥʦ ʥʝ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʥʘʟʳʚʘʶʪʩʷ ʩʢʘʣʷʨʥʳʤʠ. 

 

82 ɽʩʣʠ ʙʳ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʥʷʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʍʠʛʛʩʘ, ʦʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʦ ʙʳ ʥʘ 

ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʦʚ ʚʥʫʪʨʠ ʘʪʦʤʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʙʳ ʢ ʠʟʤʝʥʝʥʠʶ ʠʭ ʨʘʟʤʝʨʦʚ ʠ ʥʘʨʫʰʠʣʦ ʠʭ 

ʩʪʘʙʠʣʴʥʦʩʪʴ. 

 



ʦʙʦʙʱʝʥʠʶ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ ʪʝʦʨʠʠ. ʆʥ ʧʨʦʜʝʣʘʣ ʨʘʩʯʝʪʳ ʠ ʚʩʪʘʚʠʣ ʚ ʥʠʭ ʧʘʨʘʤʝʪʨʳ 

ʩʫʙʘʪʦʤʥʳʭ ʯʘʩʪʠʮ, ʨʘʩʩʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʦʜʥʦ ʩ ʜʨʫʛʠʤ ʩʦʡʜʝʪʩʷ ʠ ʚʳʩʪʨʦʠʪʩʷ 

ʢʘʨʪʠʥʘ, ʠʟ ʢʦʪʦʨʦʡ ʩʪʘʥʝʪ ʚʠʜʥʦ, ʢʘʢ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʤʘʩʩʳ ʫ 

ʦʜʥʠʭ ʯʘʩʪʠʮ, ʘ ʜʨʫʛʠʭ ʦʩʪʘʚʣʷʝʪ ʙʝʟ ʥʝʝ. ʆʜʥʘʢʦ ʝʛʦ ʧʦʩʪʠʛʣʦ ʨʘʟʦʯʘʨʦʚʘʥʠʝ. ʐʣʠ ʤʝʩʷʮʳ, 

ʘ ʟʘʤʝʪʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʚʩʝ ʥʝ ʙʳʣʦ. ʂʘʢ ʍʠʛʛʩ ʥʠ ʙʠʣʩʷ, ʮʝʣʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʚʘʣʘʩʴ 

ʜʘʣʝʢʦ. 

ʅʝ ʣʫʯʰʝ ʰʣʠ ʜʝʣʘ ʠ ʚ ɹʨʶʩʩʝʣʝ. ʋ ʈʦʙʝʨʪʘ ɹʨʘʫʪʘ ʠ ʌʨʘʥʩʫʘ ʕʥʛʣʝʨʘ ʪʦʞʝ ʥʠʢʘʢ ʥʝ 

ʧʦʣʫʯʘʣʦʩʴ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʚ ʧʨʠʨʦʜʝ ʦʙʣʘʜʘʶʪ ʤʘʩʩʦʡ, ʘ ʜʨʫʛʠʝ ï 

ʥʝʪ. ʂʦʥʯʠʣʦʩʴ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʦʨʫʯʠʣʠ ʵʪʫ ʟʘʜʘʯʫ ʤʦʣʦʜʦʡ ʘʩʧʠʨʘʥʪʢʝ, ʥʦ ʠ ʫ ʪʦʡ ʥʠʯʝʛʦ ʥʝ 

ʚʳʰʣʦ. ʀʪʘʢ, ʚ ɽʚʨʦʧʝ ʨʘʙʦʪʘ ʥʘʜ ʭʠʛʛʩʦʚʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʙʳʣʘ ʥʘ ʛʨʘʥʠ ʧʨʦʚʘʣʘ. 

ɸ ʤʝʞʜʫ ʪʝʤ ɼʞʝʨʨʠ ɻʫʨʘʣʴʥʠʢ ʚʝʨʥʫʣʩʷ ʚ ɸʤʝʨʠʢʫ. ɼʝʣʘ ʫ ʥʝʛʦ ʰʣʠ ʧʣʦʭʦ. ʆʥ 

ʙʦʷʣʩʷ, ʯʪʦ ʚʦʦʙʱʝ ʥʝ ʩʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʥʘʫʢʦʡ. ʉʦʢʨʫʰʠʪʝʣʴʥʳʡ ʨʘʟʛʨʦʤ, ʢʦʪʦʨʦʤʫ 

ɻʝʡʟʝʥʙʝʨʛ ʧʦʜʚʝʨʛ ʝʛʦ ʨʘʙʦʪʫ ʚ ʌʝʣʴʜʘʬʠʥʛʝ, ʧʦʜʦʨʚʘʣ ʝʛʦ ʚʝʨʫ ʚ ʩʝʙʷ ʠ ʚ ʪʝʦʨʠʶ, ʥʘʜ 

ʢʦʪʦʨʦʡ ʦʥ ʨʘʙʦʪʘʣ ʚʤʝʩʪʝ ʩ ɼʠʢʦʤ ʍʘʛʝʥʦʤ ʠ ʊʦʤʦʤ ʂʠʙʙʣʦʤ. ʇʦʟʞʝ ɻʫʨʘʣʴʥʠʢ ʤʥʝ 

ʛʦʚʦʨʠʣ, ʯʪʦ ʵʪʘ ʠʩʪʦʨʠʷ ʧʦʚʝʨʛʣʘ ʝʛʦ ʚ ʛʣʫʙʦʢʫʶ ʜʝʧʨʝʩʩʠʶ, ï ʦʥ ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʪʘʢ, 

ʩʣʦʚʥʦ ʝʛʦ ʞʝʩʪʦʢʦ ʠʟʙʠʣʠ. 

ɻʫʨʘʣʴʥʠʢʫ ʪʦʛʜʘ ʧʨʠʰʣʦʩʴ ʟʘʙʳʪʴ ʦ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ. ʆʥ ʧʦʣʫʯʠʣ ʤʝʩʪʦ 

ʚ ʈʦʯʝ ʩʪʝʨʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʰʪʘʪʘ ʅʴʶ-ʁʦʨʢ, ʛʜʝ ʨʘʙʦʪʘʣ ʠ ɼʠʢ ʍʘʛʝʥ. ʉʧʫʩʪʷ ʛʦʜ ʝʛʦ 

ʧʨʠʛʣʘʩʠʣ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʈʦʙʝʨʪ ʄʘʨʰʘʢ, ʢʦʪʦʨʳʡ ʜʘʣ 

ʧʦʥʷʪʴ ɻʫʨʘʣʴʥʠʢʫ, ʯʪʦ ʝʩʣʠ ʦʥ ʭʦʯʝʪ ʟʘʥʠʤʘʪʴʩʷ ʬʠʟʠʢʦʡ, ʪʦ ʜʦʣʞʝʥ ʙʨʦʩʠʪʴ ʨʘʟʤʳʰʣʷʪʴ ʦ 

ʥʘʨʫʰʝʥʠʠ ʩʠʤʤʝʪʨʠʠ. ʄʥʦʛʦ ʣʝʪ ʩʧʫʩʪʷ, ʚ 1983 ʛʦʜʫ, ʄʘʨʰʘʢ ʧʫʙʣʠʯʥʦ ʠʟʚʠʥʠʣʩʷ ʧʝʨʝʜ 

ɻʫʨʘʣʴʥʠʢʦʤ. ɺʳʩʪʫʧʘʷ ʥʘ ʩʦʚʝʱʘʥʠʠ ʚ ʐʝʣʪʝʨ-ɸʡʣʝʥʜʝ, ʚ ʅʴʶ-ʁʦʨʢʝ, ʦʥ ʩʢʘʟʘʣ, ʯʪʦ ʝʛʦ 

ʪʦʛʜʘʰʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚʝʨʦʷʪʥʦ, ʙʫʜʫʪ ʩʪʦʠʪʴ ɻʫʨʘʣʴʥʠʢʫ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ
83
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ɿʜʘʥʠʝ ʈʦʙʝʨʪ-ʃʠ-ʄʫʨ-ʍʦʣʣ, ʚʭʦʜʷʱʝʝ ʚ ʢʦʤʧʣʝʢʩ ʊʝʭʘʩʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ï ʥʝ 

ʩʘʤʦʝ ʢʨʘʩʠʚʦʝ ʚ ʆʩʪʠʥʝ. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʢʘʤʧʫʩʘ, ʦʥʦ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʦʛʨʦʤʥʘʷ ʫʨʦʜʣʠʚʘʷ ʢʦʨʦʙʢʘ ʠʟ-ʧʦʜ ʦʙʫʚʠ ʩ ʱʝʣʷʤʠ-ʦʢʥʘʤʠ ʠ ʧʨʠʩʪʨʦʡʢʦʡ ʩʙʦʢʫ. ʀʟʥʫʪʨʠ 

ʢʘʞʝʪʩʷ, ʯʪʦ ʦʥʦ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʦ ʪʘʢ, ʯʪʦʙʳ ʟʘʧʫʪʘʪʴ ʣʶʜʝʡ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʦʪʙʠʪʴ ʦʭʦʪʫ ʫ ʠʜʠʦʪʦʚ, ʧʦʧʘʚʰʠʭ ʩʶʜʘ, ʠʜʪʠ ʜʘʣʴʰʝ. ʇʝʨʚʳʡ ʵʪʘʞ ï ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʯʝʪʚʝʨʪʳʡ, ʪʦ ʝʩʪʴ, ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʥʘ ʜʝʚʷʪʳʡ, ʥʫʞʥʦ ʧʦʜʥʷʪʴʩʷ ʚ ʣʠʬʪʝ ʥʘ ʧʷʪʴ ʵʪʘʞʝʡ 

ʥʘʚʝʨʭ. ʀ ʠʤʝʥʥʦ ʥʘ ʜʝʚʷʪʦʤ ʵʪʘʞʝ ʥʘʭʦʜʠʪʩʷ ʦʬʠʩ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʫʚʘʞʘʝʤʳʭ ʬʠʟʠʢʦʚ ʚ 

ʤʠʨʝ ï ʉʪʠʚʝʥʘ ɺʘʡʥʙʝʨʛʘ, ʢ ʢʦʪʦʨʦʤʫ ʷ ʠ ʥʘʧʨʘʚʣʷʶʩʴ. 

ʉʪʠʚʝʥ ɺʘʡʥʙʝʨʛ ʨʫʢʦʚʦʜʠʪ ʦʪʜʝʣʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʆʩʪʠʥʘ. 

ʆʥ ʧʨʠʝʟʞʘʝʪ ʥʘ ʨʘʙʦʪʫ ʚ ʢʦʩʪʶʤʝ ʠ ʰʣʷʧʝ-ʧʘʥʘʤʝ ʠ ʧʨʦʛʫʣʠʚʘʝʪʩʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʘʣʢʫ, 

ʢʦʪʦʨʦʡ ʧʦʣʴʟʫʝʪʩʷ ʩ ʪʝʭ ʧʦʨ, ʢʘʢ ʝʛʦ ʢʦʣʝʥʦ ʧʦʨʘʟʠʣ ʘʨʪʨʠʪ. ɺʘʡʥʙʝʨʛ ʚʩʪʨʝʯʘʝʪ ʤʝʥʷ ʚ 

ʢʦʨʠʜʦʨʝ ʜʨʫʞʝʩʢʦʡ ʫʣʳʙʢʦʡ, ʨʘʩʧʘʭʠʚʘʝʪ ʜʚʝʨʴ ʚ ʩʚʦʡ ʢʘʙʠʥʝʪ ʠ ʩʘʜʠʪʩʷ ʧʝʨʝʜ ʚʘʟʦʯʢʦʡ ʩ 

ʬʠʩʪʘʰʢʘʤʠ. ʀʩʪʦʨʠʷ, ʢʦʪʦʨʫʶ ʷ ʭʦʯʫ ʫʩʣʳʰʘʪʴ, ʥʘʯʘʣʘʩʴ ʙʦʣʝʝ ʩʦʨʦʢʘ ʣʝʪ ʥʘʟʘʜ... 

ʐʝʣ 1967 ʛʦʜ. ɺʘʡʥʙʝʨʛʫ ʙʳʣʦ 34 ʛʦʜʘ, ʠ ʦʥ ʨʘʙʦʪʘʣ ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʂʝʤʙʨʠʜʞʝ, ʰʪʘʪ ʄʘʩʩʘʯʫʩʝʪʩ. ʏʪʦʙʳ ʝʛʦ ʞʝʥʘ ʩʤʦʛʣʘ ʫʯʠʪʴʩʷ 

ʥʘ ʶʨʠʜʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʥ ʨʝʰʠʣ ʧʝʨʝʝʭʘʪʴ ʚ ɹʦʩʪʦʥ, ʜʣʷ 

ʯʝʛʦ ʚʟʷʣ ʦʪʧʫʩʢ ʚ ʩʚʦʝʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ɹʝʨʢʣʠ ʂʘʣʠʬʦʨʥʠʷ, ʛʜʝ ʟʘʥʠʤʘʣ ʧʦʩʪ ʧʨʦʬʝʩʩʦʨʘ 

ʬʠʟʠʢʠ ɺʘʡʥʙʝʨʛʫ ʙʳʣʦ ʥʝʧʨʦʩʪʦ ï ʦʥ ʩ ʞʝʥʦʡ ʠ ʤʘʣʝʥʴʢʦʡ ʜʦʯʢʦʡ ʪʦʣʴʢʦ ʯʪʦ ʚʲʝʭʘʣ ʚ ʩʚʦʡ 

ʚʪʦʨʦʡ ʩʲʝʤʥʳʡ ʜʦʤ, ʜʝʚʦʯʢʝ ʙʳʣʘ ʥʫʞʥʘ ʥʷʥʷ, ʠ ʢʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ ʝʛʦ ʨʘʙʦʪʘ 

ʟʘʩʪʦʧʦʨʠʣʘʩʴ. 

ɺʘʡʥʙʝʨʛ ʚʩʶ ʦʩʝʥʴ ʥʝ ʨʘʩʩʪʘʚʘʣʩʷ ʩ ʢʘʨʘʥʜʘʰʦʤ ʠ ʙʫʤʘʛʦʡ, ʚʳʧʠʩʳʚʘʷ ʫʨʘʚʥʝʥʠʷ ʠ 

ʩʪʘʨʘʷʩʴ ʧʦʥʷʪʴ, ʯʪʦ ʚ ʥʠʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ. ʆʥ ʧʳʪʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʍʠʛʛʩʘ 

ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʪʦʥʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʪʦʥʘʤʠ ʠ ʥʝʡʪʨʦʥʘʤʠ ï ʯʘʩʪʠʮʘʤʠ ʘʪʦʤʥʳʭ 

ʷʜʝʨ. ɸ ʢʦʛʜʘ ʫʚʠʜʝʣ, ʯʪʦ ʠʟ ʝʛʦ ʫʨʘʚʥʝʥʠʡ ʩʣʝʜʫʝʪ ʥʘʣʠʯʠʝ ʥʫʣʝʚʦʡ ʤʘʩʩʳ ʫ ʠʟʚʝʩʪʥʳʭ ʚ 

                                                 
83 ʎʠʪʠʨʫʝʪʩʷ ʚ ʨʘʩʩʢʘʟʝ ɻʫʨʘʣʴʥʠʢʘ ʦ ʝʛʦ ʨʘʙʦʪʝ ʩ ʍʘʛʝʥʦʤ ʠ ʂʠʙʙʣʦʤ ʧʦ ʪʝʦʨʠʠ ʤʘʩʩ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ 
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ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ ʯʘʩʪʠʮ ï ʨʦ-ʤʝʟʦʥʦʚ, ï ʪʦ ʧʦʥʷʣ, ʯʪʦ ʧʨʠʰʣʦ ʚʨʝʤʷ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʵʪʠʭ 

ʫʨʘʚʥʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʬʠʟʠʢʠ ʫʞʝ ʟʥʘʣʠ, ʯʪʦ ʤʘʩʩʘ ʫ ʨʦ-ʤʝʟʦʥʦʚ ʥʝʥʫʣʝʚʘʷ. ñʕʪʦ 

ʧʨʠʚʝʣʦ ʤʝʥʷ ʚ ʞʫʪʢʦʝ ʫʥʳʥʠʝ, ï ʨʘʩʩʢʘʟʳʚʘʣ ʦʥ. ï ʂʘʢ ʟʘʥʠʤʘʪʴʩʷ ʪʝʦʨʠʝʡ, ʝʩʣʠ 

ʧʦʥʠʤʘʝʰʴ, ʯʪʦ ʦʥʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ! 

ɺʘʡʥʙʝʨʛ ʦʧʠʩʘʣ ʵʪʦ ʩʚʦʝ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʧʦʟʞʝ, ʚ 1997 ʛʦʜʫ, ʚ ʩʪʘʪʴʝ ʜʣʷ ʥʳʥʝ 

ʥʝʩʫʱʝʩʪʚʫʶʱʝʛʦ ʛʣʷʥʮʝʚʦʛʦ ʞʫʨʥʘʣʘ ñGeorgeò, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʢʦʪʦʨʦʛʦ ʙʳʣ ɼʞʦʥ 

ʂʝʥʥʝʜʠ-ʤʣʘʜʰʠʡ: ñʇʨʦʪʠʚʦʨʝʯʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʪʨʫʜʥʦ ʨʘʟʨʝʰʠʪʴ, ʩʠʜʷ ʟʘ ʩʪʦʣʦʤ ʠ ʜʝʣʘʷ 

ʨʘʩʯʝʪʳ. ï ʚʳ ʧʨʦʩʪʦ ʙʫʜʝʪʝ ʭʦʜʠʪʴ ʧʦ ʦʢʨʫʛʫ. ʀʥʦʛʜʘ ʧʦʣʝʟʥʦ ʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʧʦʚʘʨʠʪʴʩʷ ʚ 

ʧʦʜʩʦʟʥʘʥʠʠ, ʘ ʚ ʵʪʦ ʚʨʝʤʷ ʚʳʡʪʠ ʠʟ ʜʦʤʘ, ʧʦʩʠʜʝʪʴ ʥʘ ʩʢʘʤʝʡʢʝ ʚ ʧʘʨʢʝ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ 

ʚʘʰʘ ʜʦʯʴ ʠʛʨʘʝʪ ʚ ʧʝʩʦʯʥʠʮʝò
84

. 

ʆʜʥʘʞʜʳ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʩʧʫʩʪʷ, ʚ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ɺʘʡʥʙʝʨʛ ʝʭʘʣ ʚ ʦʬʠʩ ʚ 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʩʚʦʝʤ ʢʨʘʩʥʦʤ ʩʧʦʨʪʢʘʨʝ ñʢʘʤʘʨʦò, ʠ ʚʜʨʫʛ 

ʝʛʦ ʦʩʝʥʠʣʦ: ʥʝʧʨʘʚʠʣʴʥʦʡ ʙʳʣʘ ʥʝ ʩʘʤʘ ʝʛʦ ʪʝʦʨʠʷ, ʘ ʪʦʣʴʢʦ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ! ʋʨʘʚʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʥ ʚʳʚʝʣ, ʥʝ ʦʧʠʩʳʚʘʣʠ ʪʦʥʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʪʦʥʘʤʠ ʠ ʥʝʡʪʨʦʥʘʤʠ, ʟʘʪʦ 

ʧʨʝʢʨʘʩʥʦ ʦʧʠʩʳʚʘʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʯʝʪʚʝʨʪʫʶ ʩʠʣʫ, ʩʫʱʝʩʪʚʫʶʱʫʶ ʚ ʧʨʠʨʦʜʝ. ñʗ ʜʘʣ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʦʧʨʦʩò, ï ʨʘʩʩʢʘʟʳʚʘʣ ʦʥ. 

ʏʝʪʚʝʨʪʘʷ ʩʠʣʘ ʧʨʠʨʦʜʳ ï ʥʘʚʝʨʥʦʝ, ʩʘʤʘʷ ʤʘʣʦʠʟʚʝʩʪʥʘʷ ʠʟ ʚʩʝʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ 

ʟʥʘʢʦʤʳ ʩ ʩʠʣʦʡ ʪʷʞʝʩʪʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʣʦʡ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʘʭ, ʘ ʝʱʝ ʟʘʩʪʘʚʣʷʝʪ ʚʦʣʦʩʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ ʚ 

ʛʨʦʟʫ. ʊʨʝʪʴʷ ʩʠʣʘ ï ʩʠʣʘ, ʫʯʘʩʪʚʫʶʱʘʷ ʚ ʩʠʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʦʥʘ ʚ 137 ʨʘʟ ʩʠʣʴʥʝʝ, 

ʯʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ, ʠ ʝʝ ʜʝʣʦ ï ʫʜʝʨʞʠʚʘʪʴ ʯʘʩʪʠʮʳ ʚʥʫʪʨʠ ʘʪʦʤʥʳʭ ʷʜʝʨ. ɸ ʚʦʪ ʯʪʦ 

ʪʘʢʦʝ ʯʝʪʚʝʨʪʘʷ ʩʠʣʘ ï ʥʝ ʦʯʝʥʴ ʷʩʥʦ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʟʘ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʟʘ ʥʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ. ɺʥʫʪʨʠ ʉʦʣʥʮʘ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʚʨʘʱʘʝʪ ʚʦʜʦʨʦʜ ʚ 

ʜʝʡʪʝʨʠʡ (ʪʷʞʝʣʳʡ ʚʦʜʦʨʦʜ) ï ʩʳʨʴʝ ʜʣʷ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʥʘʰʘ 

ʟʚʝʟʜʘ ʩʚʝʪʠʪʩʷ. 

ʉʣʘʙʳʝ ʩʠʣʳ ʜʝʡʩʪʚʫʶʪ ʣʠʰʴ ʥʘ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʣʳ ʦʛʨʦʤʝʥ, ʩʣʘʙʘʷ ʩʠʣʘ ʦʱʫʱʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ ʦʜʥʦʡ ʩʪʦʤʠʣʣʠʦʥʥʦʡ ʜʦʣʠ ʥʘʥʦʤʝʪʨʘ, ʘ ʵʪʦ ʦʜʥʘ ʩʦʪʘʷ ʜʠʘʤʝʪʨʘ 

ʘʪʦʤʥʦʛʦ ʷʜʨʘ, ʨʘʩʩʪʦʷʥʠʝ ʩʪʦʣʴ ʤʘʣʦʝ, ʯʪʦ ʬʠʟʠʢʠ ʩʯʠʪʘʶʪ: ʩʣʘʙʘʷ ʩʠʣʘ ʚʢʣʶʯʘʝʪʩʷ ʣʠʰʴ 

ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʯʘʩʪʠʮ. 

ʇʨʠʝʭʘʚ ʚ ʩʚʦʡ ʦʬʠʩ ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ, ɺʘʡʥʙʝʨʛ ʩʪʘʣ 

ʥʘʙʨʘʩʳʚʘʪʴ ʯʝʨʥʦʚʦʡ ʚʘʨʠʘʥʪ ʪʝʦʨʠʠ. ɺʩʢʦʨʝ ʦʥ ʧʦʥʷʣ, ʯʪʦ ʙʝʟʤʘʩʩʦʚʘʷ ʯʘʩʪʠʮʘ, ʢʦʪʦʨʘʷ 

ʨʘʟʨʫʰʘʣʘ ʝʛʦ ʧʨʝʞʥʠʝ ʧʦʩʪʨʦʝʥʠʷ, ʙʳʣʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʬʦʪʦʥʦʤ ï ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʙʝʟʤʘʩʩʦʚʦʡ ʯʘʩʪʠʮʝʡ, ʢʚʘʥʪʦʤ ʩʚʝʪʘ ʠ ʧʝʨʝʥʦʩʯʠʢʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʕʪʦ ʙʳʣʦ ʦʩʥʦʚʥʳʤ ʚʳʚʦʜʦʤ ʠ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ɺʘʡʥʙʝʨʛʘ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ 

ʦʙʦʙʱʘʶʱʝʡ ʪʝʦʨʠʠ ʦʧʠʩʳʚʘʶʪ ʠ ʩʣʘʙʳʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠʣʳ. ɺʘʡʥʙʝʨʛ, ʩʘʤ ʥʝ 

ʦʩʦʟʥʘʚʘʷ ʪʦʛʦ, ʦʙʲʝʜʠʥʠʣ ʜʚʝ ʩʠʣʳ ʧʨʠʨʦʜʳ. ʉ ʪʝʭ ʧʦʨ ʢʘʢ ʚ XIX ʚʝʢʝ ʄʘʢʩʚʝʣʣ ʦʙʲʝʜʠʥʠʣ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤ, ʧʦʜʦʙʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚʧʝʨʚʳʝ. 

ɺ ʨʘʙʦʪʝ ɺʘʡʥʙʝʨʛʘ ʦʧʠʩʳʚʘʣʦʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʪʝʧʝʨʴ ʫʯʝʥʳʝ ʥʘʟʳʚʘʶʪ 

ʵʣʝʢʪʨʦʩʣʘʙʳʤ. ɽʛʦ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʩʣʘʙʳʝ ʩʠʣʳ ʧʝʨʝʧʣʝʪʘʣʠʩʴ. ɿʘʪʝʤ, ʧʦ ʤʝʨʝ ʨʘʩʰʠʨʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ, ʦʥʠ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ. ʇʨʦʨʳʚ, ʩʜʝʣʘʥʥʳʡ ɺʘʡʥʙʝʨʛʦʤ, ʙʳʣ ʪʝʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʝʛʦ ʪʝʦʨʠʷ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ! ʀʤʝʥʥʦ ʧʦʣʝ ʍʠʛʛʩʘ ñʨʘʩʪʘʱʠʣʦò ʩʦ ʚʨʝʤʝʥʝʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʠ ʩʣʘʙʫʶ ʩʠʣʳ. 

ʆʙʲʝʜʠʥʠʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤ ʚ ʝʜʠʥʫʶ ʪʝʦʨʠʶ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʄʘʢʩʚʝʣʣ 

ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʢʨʦʤʝ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ ʩʫʱʝʩʪʚʫʶʪ ʝʱʝ ʠ ʜʨʫʛʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. 

ʕʪʦ ʥʘʤʥʦʛʦ ʦʙʣʝʛʯʠʣʦ ʞʠʟʥʴ ʫʯʝʥʳʤ ï ʪʝʧʝʨʴ ʦʥʠ ʟʥʘʣʠ, ʛʜʝ ʠʩʢʘʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

                                                 
84 ʉʪʘʪʴʷ ʧʝʨʝʠʟʜʘʥʘ ʚ ʩʙʦʨʥʠʢʝ ʵʩʩʝ ʉʪʠʚʝʥʘ ɺʘʡʥʙʝʨʛʘ (Facing up: Science and Its Cultural Adversaries. 

Harvard University Press, 2001). ɺʦ ʚʨʝʤʷ ʤʦʝʛʦ ʠʥʪʝʨʚʴʶ ʩ ɺʘʡʥʙʝʨʛʦʤ ʦʥ ʧʦʚʪʦʨʠʣ ʬʨʘʟʫ ʠʟ ʩʪʘʪʴʠ: 

ñʇʨʦʛʥʦʟʳ, ʢʦʪʦʨʳʝ, ʢʘʢ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʜʘʶʪ ʥʝʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʝʰʘʶʪ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚʧʝʨʝʜò. 

 



ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ. ʂ ʩʯʘʩʪʴʶ, ʚ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ ʪʦʞʝ ʩʦʜʝʨʞʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʜʩʢʘʟʘʥʠʡ. ʋʯʝʥʳʡ ʧʨʝʜʫʛʘʜʘʣ ʪʨʠ ʥʦʚʳʭ ʚʠʜʘ ʯʘʩʪʠʮ, ʥʘʟʚʘʥʥʳʭ W- ʠ Z-ʙʦʟʦʥʘʤʠ. 

W-ʙʦʟʦʥ (ʦʪ weak ï ʩʣʘʙʳʡ) ʩʫʱʝʩʪʚʫʝʪ ʚ ʜʚʫʭ ʬʦʨʤʘʭ ï ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʘ 

Z-ʙʦʟʦʥ ʚʦʦʙʱʝ ʥʝ ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. ɽʛʦ ʪʘʢ ʥʘʟʚʘʣʠ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʝʛʦ ʥʫʣʝʚʦʛʦ 

(zero) ʟʘʨʷʜʘ, ʘ ʪʘʢʞʝ ʧʦʪʦʤʫ, ʯʪʦ Z ï ʧʦʩʣʝʜʥʷʷ ʙʫʢʚʘ ʚ ʘʥʛʣʠʡʩʢʦʤ ʘʣʬʘʚʠʪʝ, ʠ ɺʘʡʥʙʝʨʛ 

ʥʘʜʝʷʣʩʷ, ʯʪʦ ʵʪʦʪ ʙʦʟʦʥ ʙʫʜʝʪ ʧʦʩʣʝʜʥʠʤ ʚ ʩʝʤʝʡʩʪʚʝ ʯʘʩʪʠʮ, ʧʝʨʝʥʦʩʷʱʠʭ ʩʣʘʙʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɺʘʡʥʙʝʨʛʘ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ ʠʛʨʘʝʪ 

ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ. ʀʤʝʥʥʦ ʧʦʣʝ ʍʠʛʛʩʘ ʨʘʩʱʝʧʣʷʝʪ ʵʣʝʢʪʨʦʩʣʘʙʫʶ ʩʠʣʫ ʥʘ ʜʚʝ, ʧʨʠʜʘʚ 

ʤʘʩʩʫ W- ʠ Z-ʙʦʟʦʥʘʤ, ʥʦ ʦʩʪʘʚʠʚ ʧʨʠ ʵʪʦʤ ʬʦʪʦʥʳ ʙʝʟʤʘʩʩʦʚʳʤʠ. ʇʦʩʢʦʣʴʢʫ ʬʦʪʦʥʳ 

ʥʝʚʝʩʦʤʳ, ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʥʦʩʠʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. A W- ʠ Z-ʯʘʩʪʠʮʳ ʠʟ-ʟʘ ʩʚʦʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʘʩʩ ʚʦʦʙʱʝ ʝʜʚʘ 

ʰʝʚʝʣʷʪʩʷ, ʪʘʢ ʯʪʦ ʩʣʘʙʘʷ ʩʠʣʘ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʢʨʦʰʝʯʥʳʝ ʨʘʩʩʪʦʷʥʠʷ. ʇʦʟʞʝ 

ʬʠʟʠʢʠ ʧʦʥʷʣʠ, ʯʪʦ ʠ ʢʚʘʨʢʠ ʠ ʵʣʝʢʪʨʦʥʳ ʪʦʞʝ ʧʦʣʫʯʠʣʠ ʤʘʩʩʳ, ʦʢʘʟʘʚʰʠʩʴ ʚ ʧʦʣʝ ʍʠʛʛʩʘ. 

ʈʘʙʦʪʘ ɺʘʡʥʙʝʨʛʘ ʧʦ ʵʣʝʢʪʨʦʩʣʘʙʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 

ʩʣʝʜʫʶʱʝʤ ʤʝʩʷʮʝ ï ʚ ʥʦʷʙʨʝ 1967 ʛʦʜʘ
85
. ʆʥʘ ʩʪʘʣʘ ʩʘʤʦʡ ʮʠʪʠʨʫʝʤʦʡ ʩʪʘʪʴʝʡ ʚ ʠʩʪʦʨʠʠ 

ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʋ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ ʙʳʣʘ ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʦʥʘ 

ʧʨʝʜʩʢʘʟʳʚʘʣʘ, ʢʘʢʠʝ ʧʨʠʤʝʨʥʦ ʤʘʩʩʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʦʚʳʝ ʯʘʩʪʠʮʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʯʝʥʳʝ 

ʤʦʛʣʠ ʥʝʤʝʜʣʝʥʥʦ ʧʫʩʪʠʪʴʩʷ ʚ ʠʭ ʧʦʠʩʢʠ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʯʘʩʪʠʮʳ ʵʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʠʨʦʜʝ ʠ ʝʩʣʠ ʙʳ ʠʭ ʥʘʰʣʠ, ʩʦʙʳʪʠʝ ʩʠʝ ʩʪʘʣʦ ʙʳ ʥʝʦʩʧʦʨʠʤʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ, ʠ ʤʝʭʘʥʠʟʤʘ ʍʠʛʛʩʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ 

ʦʩʥʦʚʳʚʘʣʘʩʴ. 

 

ɺʘʡʥʙʝʨʛ ʚʩʪʘʣ ʠ ʧʦʜʦʰʝʣ ʢ ʦʢʥʫ ʩʚʦʝʛʦ ʦʬʠʩʘ ʚ ʆʩʪʠʥʝ, ʥʝ ʟʘʙʳʚ ʧʨʠʭʚʘʪʠʪʴ ʚʘʟʦʯʢʫ 

ʩ ʬʠʩʪʘʰʢʘʤʠ. ʉʪʝʥʳ ʝʛʦ ʢʘʙʠʥʝʪʘ ʫʚʝʰʘʥʳ ʜʠʧʣʦʤʘʤʠ, ʛʨʘʤʦʪʘʤʠ ʠ ʬʦʪʦʛʨʘʬʠʷʤʠ 

ʟʥʘʤʝʥʠʪʦʩʪʝʡ, ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʭ ʥʘ ʮʝʨʝʤʦʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʝʛʦ ʥʘʛʨʘʞʜʝʥʠʷʤ. ɽʛʦ 

ʢʥʠʞʥʳʝ ʧʦʣʢʠ ʟʘʙʠʪʳ ʢʥʠʛʘʤʠ ʩ ʥʝʧʦʥʷʪʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ, ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʪʨʫʜʦʚ ɺʘʡʥʙʝʨʛ 

ʥʘʧʠʩʘʣ ʩʘʤ. ɽʩʪʴ ʩʨʝʜʠ ʥʠʭ ʠ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ. ʇʦ ʧʫʪʠ ʠʟ ʏʠʢʘʛʦ ʚ ʆʩʪʠʥ ʷ ʧʨʦʯʠʪʘʣ ʵʩʩʝ 

ɺʘʡʥʙʝʨʛʘ ʠʟ 5000 ʩʣʦʚ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ñɹʝʟ ɹʦʛʘò, ʚʳʰʝʜʰʝʝ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʘʟʘʜ 

ʚ ʞʫʨʥʘʣʝ ñNew York Review of Booksò ï ʦʜʥʦʤ ʠʟ ʤʥʦʛʠʭ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʩʦʪʨʫʜʥʠʯʘʝʪ. ʂʘʢ 

ʚʘʤ ʫʜʘʝʪʩʷ ʚʩʝ ʫʩʧʝʚʘʪʴ?ò ï ʩʧʨʦʩʠʣ ʷ. ñʗ ʥʝ ʭʦʞʫ ʚ ʮʝʨʢʦʚʴ ʠ ʥʝ ʢʘʪʘʶʩʴ ʥʘ ʣʳʞʘʭò, ï 

ʫʣʳʙʥʫʚʰʠʩʴ, ʦʪʚʝʪʠʣ ɺʘʡʥʙʝʨʛ. 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʥ ʨʘʙʦʪʘʝʪ ʥʝ ʟʜʝʩʴ, ʚ ʵʪʦʤ ʦʬʠʩʝ, ʘ ʫ ʩʝʙʷ ʜʦʤʘ, ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʷʭ ʦʪʩʶʜʘ. ʆʢʥʘ ʝʛʦ ʢʘʙʠʥʝʪʘ ʚʳʭʦʜʷʪ ʥʘ ʦʟʝʨʦ ʆʩʪʠʥ. ʅʘ ʧʠʩʴʤʝʥʥʦʤ ʩʪʦʣʝ ʩʪʦʠʪ 

ʪʝʣʝʚʠʟʦʨ, ʠ, ʝʩʣʠ ʨʘʙʦʪʘ ʩʪʦʧʦʨʠʪʩʷ, ʤʦʞʥʦ ʦʪʢʠʥʫʪʴʩʷ ʥʘ ʩʧʠʥʢʫ ʢʨʝʩʣʘ, ʧʦʩʤʦʪʨʝʪʴ 

ʩʪʘʨʳʝ ʬʠʣʴʤʳ ʠ ʧʦʜʦʞʜʘʪʴ, ʧʦʢʘ ʚʝʨʥʝʪʩʷ ʚʜʦʭʥʦʚʝʥʠʝ. ñʗ ʣʶʙʣʶ ʩʠʜʝʪʴ ʟʘ ʩʚʦʠʤ ʩʪʦʣʦʤ 

ʠ ʚʩʝʛʜʘ ʵʪʦ ʣʶʙʠʣò, ï ʛʦʚʦʨʠʪ ʦʥ. ï ʇʦ ʧʨʘʚʜʝ ʩʢʘʟʘʪʴ, ʙʣʝʩʪʷʱʠʝ ʠʜʝʠ ʧʨʠʭʦʜʷʪ ʚ ʛʦʣʦʚʫ ʥʝ 

ʦʯʝʥʴ ʯʘʩʪʦ, ʥʦ, ʥʘʚʝʨʥʦʝ, ʦʯʝʥʴ ʯʘʩʪʦ ʦʥʠ ʥʠʢʦʤʫ ʚ ʛʦʣʦʚʫ ʥʝ ʧʨʠʭʦʜʷʪò. 

ʂʦʛʜʘ ʤʳ ʚʦʰʣʠ ʚ ʢʘʙʠʥʝʪ ɺʘʡʥʙʝʨʛʘ, ʜʦʩʢʘ, ʚʠʩʝʚʰʘʷ ʥʘ ʩʪʝʥʝ, ʙʳʣʘ ʯʠʩʪʦʡ, ʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʙʝʩʝʜʳ ʦʥʘ ʧʦʢʨʳʣʘʩʴ ʥʘʯʝʨʪʘʥʥʦʡ ʤʝʣʦʤ ʚʷʟʴʶ ʫʨʘʚʥʝʥʠʡ, ʧʘʨʷʱʠʭ ʥʘʜ ʥʠʤʠ 

ʢʨʠʚʳʭ ʠ ʢʘʨʘʢʫʣʝʡ. ɺʩʝ ʵʪʦ ʚʤʝʩʪʝ ʩʦʩʪʘʚʣʷʣʦ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: ʢʘʢʦʚʘ ʨʦʣʴ ʤʝʭʘʥʠʟʤʘ 

ʍʠʛʛʩʘ ʚ ʧʨʠʨʦʜʝ. ʆʪʚʝʪ, ʢʦʪʦʨʳʡ ʍʠʛʛʩ ʠ ʜʨʫʛʠʝ ʝʛʦ ʢʦʣʣʝʛʠ ʪʘʢ ʠ ʥʝ ʥʘʰʣʠ. 

ʋ ʤʝʥʷ ʦʩʪʘʚʘʣʦʩʴ ʚʨʝʤʝʥʠ ʚ ʦʙʨʝʟ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʘʵʨʦʧʦʨʪʘ ʠ ʫʩʧʝʪʴ ʥʘ ʩʚʦʡ 

ʨʝʡʩ ʠʟ ʆʩʪʠʥʘ, ʠ ɺʘʡʥʙʝʨʛ ʧʨʝʜʣʦʞʠʣ ʧʦʜʚʝʟʪʠ ʤʝʥʷ ʚ ʛʦʩʪʠʥʠʮʫ, ʯʪʦʙʳ ʷ ʟʘʭʚʘʪʠʣ ʩʚʦʠ 

ʚʝʱʠ. ʄʳ ʩʝʣʠ ʚ ʝʛʦ ʤʘʰʠʥʫ (ʢʨʘʩʥʳʡ ñʢʘʤʘʨʦò ʦʩʪʘʣʩʷ ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ) ʠ ʥʘʧʨʘʚʠʣʠʩʴ 

ʚ ʮʝʥʪʨ ʛʦʨʦʜʘ. ʏʝʨʝʟ ʧʷʪʴ ʤʠʥʫʪ, ʢʦʛʜʘ ʚ ʧʣʦʪʥʦʤ ʧʦʣʫʜʝʥʥʦʤ ʪʨʘʬʠʢʝ ʤʳ ʨʝʟʢʦ ʧʝʨʝʩʝʢʣʠ 

ʧʘʨʫ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ ʧʨʠʧʘʨʢʦʚʘʪʴʩʷ ʫ ʛʦʩʪʠʥʠʮʳ, ʚʦʢʨʫʛ ʚʟʨʝʚʝʣʠ ʢʣʘʢʩʦʥʳ. ñɺ 

ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʷ ʧʝʨʝʦʪʢʨʳʣ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ, ï ʩʢʘʟʘʣ ɺʘʡʥʙʝʨʛ. ï ʀ ʪʝʧʝʨʴ ʥʝʜʦʩʪʘʝʪ 

ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʝʛʦ ʥʘʤ ʥʝ ʭʚʘʪʘʝʪò. 

                                                 
85 ñʄʦʜʝʣʴ ʣʝʧʪʦʥʦʚò: ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ. 

 



ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʚʳʭʦʜʘ ʩʪʘʪʴʠ ɺʘʡʥʙʝʨʛʘ ɸʙʜʫʩ ʉʘʣʘʤ, ʧʨʦʬʝʩʩʦʨ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ ʠʟ ʣʦʥʜʦʥʩʢʦʛʦ ʀʤʧʝʨʩʢʦʛʦ ʢʦʣʣʝʜʞʘ, ʘ ʟʘʪʝʤ ï ʜʠʨʝʢʪʦʨ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʊʨʠʝʩʪʝ, ʦʧʫʙʣʠʢʦʚʘʣ ʠʜʝʥʪʠʯʥʫʶ ʧʦ ʩʫʱʝʩʪʚʫ ʪʝʦʨʠʶ, 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʠʤ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠʩʠʤʦ. ʈʘʙʦʪʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʢʘʢ ɺʘʡʥʙʝʨʛʦʤ, ʪʘʢ ʠ 

ʉʘʣʘʤʦʤ, ʚʦ ʤʥʦʛʦʤ ʥʘʧʦʤʠʥʘʣʠ ʨʘʙʦʪʫ, ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʚ 1961 ʛʦʜʫ ʐʝʣʜʦʥʦʤ ɻʣʵʰʦʫ, 

ʦʜʥʠʤ ʠʟ ʙʳʚʰʠʭ ʦʜʥʦʢʣʘʩʩʥʠʢʦʚ ɺʘʡʥʙʝʨʛʘ ʧʦ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʚ ʥʴʶ-ʡʦʨʢʩʢʦʤ ɹʨʦʥʢʩʝ. 

ʊʝʦʨʠʷ ɻʣʵʰʦʫ ʪʦʞʝ ʦʙʲʝʜʠʥʷʣʘ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ ʠ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʚ 

ʥʝʡ ʪʦʞʝ ʧʨʝʜʩʢʘʟʳʚʘʣʦʩʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ W-ʯʘʩʪʠʮ, ʥʦ ʝʡ ʥʝ ʭʚʘʪʘʣʦ ʦʜʥʦʛʦ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ. ʊʝʦʨʠʷ ʥʝ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ, ʜʦ ʦʪʢʨʳʪʠʷ ʢʦʪʦʨʦʛʦ 

ʦʩʪʘʚʘʣʦʩʴ ʝʱʝ ʪʨʠ ʛʦʜʘ. ɹʝʟ ʥʝʛʦ ʪʝʦʨʠʷ ʥʝ ʟʘʨʘʙʦʪʘʣʘ. 

ʋʯʝʥʳʝ ʥʝ ʚʩʝʛʜʘ ʦʙʱʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʪʘʢ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ. ʇʨʠʯʠʥʳ ï ʯʠʩʪʦ 

ʯʝʣʦʚʝʯʝʩʢʠʝ: ʚʩʝ ʣʶʜʠ ʨʘʟʥʳʝ, ʥʝ ʚʩʝ ʫʤʝʶʪ ʧʦʥʨʘʚʠʪʴʩʷ ʧʨʠ ʧʝʨʚʦʡ ʚʩʪʨʝʯʝ, ʥʝ ʚʩʝ ʫʤʝʶʪ 

ʚʝʩʪʠ ʩʚʝʪʩʢʠʝ ʙʝʩʝʜʳ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʨʘʟʛʦʚʦʨ ʩʢʣʘʜʳʚʘʝʪʩʷ, ʤʥʦʛʠʝ, ʦʪʯʘʩʪʠ ʠʟ-ʟʘ 

ʩʦʦʙʨʘʞʝʥʠʡ ʩʝʢʨʝʪʥʦʩʪʠ, ʚʨʷʜ ʣʠ ʫʧʦʤʷʥʫʪ ʯʪʦ-ʪʦ, ʩʧʦʩʦʙʥʦʝ ʟʘʨʦʥʠʪʴ ʠʜʝʶ ʚ ʛʦʣʦʚʝ 

ʩʦʙʝʩʝʜʥʠʢʘ. ʇʨʘʛʤʘʪʠʯʥʳʝ ʫʯʝʥʳʝ ʟʥʘʶʪ, ʯʪʦ ʨʠʩʢʦʚʘʥʥʦ ʨʘʩʩʢʘʟʳʚʘʪʴ ʩʣʠʰʢʦʤ 

ʦʪʢʨʦʚʝʥʥʦ ʦ ʩʚʦʠʭ ʠʜʝʷʭ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦʢʘ ʦʥʠ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʘʞʥʳʝ 

ʦʪʢʨʳʪʠʷ ʚ ʥʘʫʢʝ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʧʦʟʞʝ, ʯʝʤ ʤʦʛʣʠ ʙʳ. 

ʆʜʥʘʞʜʳ ʚ 1960 ʛʦʜʫ ʇʠʪʝʨ ʍʠʛʛʩ ʚʩʪʨʝʪʠʣʩʷ ʩ ʐʝʣʜʦʥʦʤ ɻʣʵʰʦʫ ʥʘ ʣʝʪʥʝʡ 

ʬʠʟʠʯʝʩʢʦʡ ʰʢʦʣʝ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʢʦʣʣʝʜʞʝ ʅʴʶʙʘʪʣ-ʕʙʙʠ, ʚ ʧʦʪʨʷʩʘʶʱʝʤ ʟʜʘʥʠʠ 

XVI ʚʝʢʘ ï ʙʳʚʰʝʤ ʤʦʥʘʩʪʳʨʝ ʩ ʧʘʨʢʦʤ ʧʣʦʱʘʜʴʶ 125 ʘʢʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʕʜʠʥʙʫʨʛʘ. ɻʣʵʰʦʫ ʙʳʣʦ 27 ʣʝʪ, ʠ ʦʥ ʫʞʝ ʥʘʧʠʩʘʣ ʩʪʘʪʴʶ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɻʣʵʰʦʫ ʥʘʜʝʷʣʩʷ ʦʧʫʙʣʠʢʦʚʘʪʴ ʝʝ ʚ 

ʙʣʠʞʘʡʰʠʝ ʤʝʩʷʮʳ. ɺ ʦʜʠʥ ʠʟ ʚʝʯʝʨʦʚ ʥʝʩʢʦʣʴʢʦ ʬʠʟʠʢʦʚ ʟʘʩʠʜʝʣʠʩʴ ʜʦʧʦʟʜʥʘ, ʦʙʩʫʞʜʘʷ 

ʧʦʩʣʝʜʥʠʝ ʨʘʙʦʪʳ. ʉʨʝʜʠ ʥʠʭ ʙʳʣ ʠ ɻʣʵʰʦʫ ʩ ʫʚʣʝʯʝʥʠʝʤ ʨʘʩʩʢʘʟʳʚʘʚʰʠʡ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ. 

ɽʩʣʠ ʙʳ ʍʠʛʛʩ ʦʢʘʟʘʣʩʷ ʪʘʤ, ʦʥ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʧʦʥʷʣ ʙʳ ʠʜʝʶ ɻʣʵʰʦʫ ʠ ʩʤʦʛ ʙʳ 

ʧʨʝʚʨʘʪʠʪʴ ʝʝ ʚ ʩʪʨʦʡʥʫʶ ʪʝʦʨʠʶ, ʚʨʦʜʝ ʪʦʡ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʣ ɺʘʡʥʙʝʨʛ. ʆʜʥʘʢʦ ʦʥ ʫʧʫʩʪʠʣ 

ʰʘʥʩ. ɺ ʪʦʪ ʚʝʯʝʨ ʍʠʛʛʩ ʠʩʧʦʣʥʷʣ ʦʙʷʟʘʥʥʦʩʪʠ ʚʠʥʥʦʛʦ ʩʪʶʘʨʜʘ ʠ ʥʝ ʧʦʜʦʟʨʝʚʘʣ, ʯʪʦ 

ʢʦʤʧʘʥʠʷ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʧʠʚʘʝʪ ʚʠʥʦ, ʧʨʠʧʨʷʪʘʚ ʧʨʠʥʝʩʝʥʥʳʝ ʠʤ ʙʫʪʳʣʢʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʪʘʨʠʥʥʳʭ ʥʘʧʦʣʴʥʳʭ ʯʘʩʦʚ. 

 

ɺ 1979 ʛʦʜʫ ɻʣʵʰʦʫ ʧʨʦʯʠʪʘʣ ʣʝʢʮʠʶ
86
, ʧʨʠʚʣʝʢʰʫʶ ʦʙʱʝʝ ʚʥʠʤʘʥʠʝ. ɼʘʚʘʷ ʦʮʝʥʢʫ 

ʩʚʦʝʤʫ ʚʢʣʘʜʫ ʚ ʬʠʟʠʢʫ, ʦʥ ʟʘʜʘʣʩʷ ʚʦʧʨʦʩʦʤ, ʧʦʯʝʤʫ ʍʠʛʛʩ ʠ ʜʨʫʛʠʝ ʬʠʟʠʢʠ, ʨʘʙʦʪʘʚʰʠʝ 

ʥʘʜ ʧʨʦʙʣʝʤʦʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩ, ʥʝ ʧʦʥʷʣʠ, ʯʪʦ ʫ ʥʠʭ ʚ ʨʫʢʘʭ ʙʳʣ ʚʘʞʥʳʡ ʥʝʜʦʩʪʘʶʱʠʡ 

ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʣʝʤʝʥʪ. ʉʘʤ ɻʣʵʰʦʫ ʤʥʦʛʦ 

ʨʘʟ ʚʩʪʨʝʯʘʣʩʷ ʠ ʙʝʩʝʜʦʚʘʣ ʩ ʍʠʛʛʩʦʤ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ. ñʈʘʟʚʝ ʷ ʥʝ ʨʘʩʩʢʘʟʳʚʘʣ ʠʤ ʦ ʤʦʝʡ 

ʤʦʜʝʣʠ, ʤʦʞʝʪ, ʦʥʠ ʧʨʦʩʪʦ ʟʘʙʳʣʠ ʦʙ ʵʪʦʤ?ò ï ʩʧʨʦʩʠʣ ʦʥ ʘʫʜʠʪʦʨʠʶ. ʅʝ ʚʘʞʥʦ, ʧʦ ʢʘʢʦʡ 

ʧʨʠʯʠʥʝ, ʥʦ ʠʟ-ʟʘ ʫʧʫʱʝʥʥʦʡ ʪʦʛʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʢʘʤ ʧʨʠʰʣʦʩʴ ʞʜʘʪʴ ʩʝʤʴ ʣʝʪ, ʧʦʢʘ 

ɺʘʡʥʙʝʨʛ ʥʘʰʝʣ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʫ ʍʠʛʛʩʘ. 

ʂ ʪʦʤʫ ʤʦʤʝʥʪʫ, ʢʦʛʜʘ ʍʠʛʛʩ ʫʩʣʳʰʘʣ ʦ ʧʨʦʨʳʚʝ, ʩʜʝʣʘʥʥʦʤ ɺʘʡʥʙʝʨʛʦʤ, ʦʥ ʧʨʦʞʠʣ ʚ 

ʕʜʠʥʙʫʨʛʝ ʪʦʣʴʢʦ ʦʜʠʥ ʛʦʜ. ʆʥ ʯʠʪʘʣ ʥʦʚʦʩʪʠ ʦʙ ʦʪʢʨʳʪʠʠ ʩʦ ʩʤʝʰʘʥʥʳʤ ʯʫʚʩʪʚʦʤ. ñʗ ʙʳʣ 

ʨʘʜ, ʯʪʦ ʢʪʦ-ʪʦ ʥʘʰʝʣ ʨʘʟʫʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʝʡ ʪʝʦʨʠʠ, ʥʦ ʠʩʧʳʪʳʚʘʣ ʠ ʦʯʝʚʠʜʥʫʶ ʜʦʩʘʜʫ. 

ʗ ʥʝ ʩʤʦʛ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʩʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʧʳʪʘʣʩʷ ʧʨʠʤʝʥʠʪʴ ʩʚʦʶ ʪʝʦʨʠʶ ʢʦ ʚʩʝʤʫ 

ʩʨʘʟʫ, ʠ ʵʪʦ ʙʳʣʦ ʦʰʠʙʢʦʡ. ʗ ʟʘʮʠʢʣʠʣʩʷ ʥʘ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʅʘʤ ʩ ɻʣʵʰʦʫ 

ʧʨʦʩʪʦ ʥʝ ʫʜʘʣʦʩʴ ʢʘʢ ʩʣʝʜʫʝʪ ʧʦʦʙʱʘʪʴʩʷò, ï ʛʦʚʦʨʠʣ ʤʥʝ ʍʠʛʛʩ. 

ʏʪʦ ʝʱʝ ʙʦʣʝʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʪʘʢ ʵʪʦ ʪʦ, ʯʪʦ ɻʣʵʰʦʫ ʥʝ ʦʧʝʨʝʜʠʣ ɺʘʡʥʙʝʨʛʘ ʚ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤʳ ʦʙʲʝʜʠʥʝʥʠʷ. ʐʝʩʪʴ ʬʠʟʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʥʘʜ ʧʨʦʙʣʝʤʦʡ ʧʨʠʨʦʜʳ ʤʘʩʩʳ, 

ʧʫʙʣʠʢʦʚʘʣʠ ʩʚʦʠ ʨʘʙʦʪʳ ʚ ʩʘʤʳʭ ʧʨʝʩʪʠʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʞʫʨʥʘʣʘʭ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʥʠ 

ʙʳʣʠ ʥʘʧʝʯʘʪʘʥʳ ʚʩʝʛʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʚʳʭʦʜʘ ʨʘʙʦʪʳ ɻʣʵʰʦʫ. ʅʦ ʜʘʞʝ ʝʩʣʠ 

                                                 
86 ʅʦʙʝʣʝʚʩʢʘʷ ʣʝʢʮʠʷ ɻʣʵʰʦʫ, ʧʨʦʯʠʪʘʥʥʘʷ 8 ʜʝʢʘʙʨʷ 1979 ʛʦʜʘ. ʆʥ ʧʦʣʫʯʠʣ ʧʨʝʤʠʶ ʟʘ ʨʘʙʦʪʳ ʧʦ 

ʦʙʲʝʜʠʥʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʩʣʘʙʳʭ ʩʠʣ. 

 



ɻʣʵʰʦʫ ʥʝ ʚʠʜʝʣ ʥʠ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʩʪʘʪʝʡ, ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʫʩʣʳʰʘʪʴ ʦ ʪʝʦʨʠʠ ʍʠʛʛʩʘ ʚ 

1966 ʛʦʜʫ, ʚʝʜʴ ʦʥ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʣʝʢʮʠʠ ʍʠʛʛʩʘ, ʢʦʛʜʘ ʪʦʪ ʨʘʩʩʢʘʟʳʚʘʣ ʦ ʩʚʦʝʡ ʪʝʦʨʠʠ ʚ 

ɻʘʨʚʘʨʜʝ, ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʜʦʢʣʘʜʘ ʚ ʀʥʩʪʠʪʫʪʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʇʨʠʥʩʪʦʥʝ. ɻʣʵʰʦʫ ʜʘʞʝ ʧʦʛʦʚʦʨʠʣ ʩ ʍʠʛʛʩʦʤ ʧʦʩʣʝ ʣʝʢʮʠʠ ʠ ʩʢʘʟʘʣ, ʯʪʦ ʝʤʫ ʧʦʥʨʘʚʠʣʘʩʴ 

ʪʝʦʨʠʷ. ñʆʥ ʥʝ ʧʦʥʷʣ ʪʦʛʜʘ, ʯʪʦ ʦʥʘ ʠʤʝʣʘ ʦʪʥʦʰʝʥʠʝ ʢ ʝʛʦ ʨʘʙʦʪʝò, ï ʩʢʘʟʘʣ ʍʠʛʛʩ. ʇʦʟʞʝ 

ɻʣʵʰʦʫ ʧʨʠʟʥʘʣʩʷ, ʯʪʦ ñʩʦʚʝʨʰʝʥʥʦ ʟʘʙʳʣò ʩʚʦʶ ʨʘʙʦʪʫ ʧʦ ʵʣʝʢʪʨʦʩʣʘʙʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ. 

ʋʧʫʱʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʦʛʨʘʥʠʯʠʣʠʩʴ ʵʪʠʤʠ ʵʧʠʟʦʜʘʤʠ. ʂʘʢ-ʪʦ ʨʘʟ ɼʞʝʨʨʠ 

ɻʫʨʘʣʴʥʠʢ ʩ ɼʞʦʥʦʤ ʏʘʨʘʧʦʤ ï ʬʠʟʠʢʦʤ-ʪʝʦʨʝʪʠʢʦʤ ʠʟ ʢʦʣʣʝʜʞʘ ʂʦʨʦʣʝʚʳ ʄʘʨʠʠ 

ʃʦʥʜʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʩʧʘʩʘʣʠʩʴ ʦʪ ʣʠʚʥʷ ʚ ʙʠʪʦʤ ñʬʦʨʜʝò. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʣʝ 

ʚʳʭʦʜʘ ʚ 1964 ʛʦʜʫ ʚ ʩʚʝʪ ʩʪʘʪʝʡ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʤʘʩʩ. ʆʥʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʧʦʙʦʣʪʘʣʠ ʦ 

ʪʝʦʨʠʠ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʩʣʘʙʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʇʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʥʠ ʪʦʪ ʥʠ ʜʨʫʛʦʡ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʥʠʤʘʣʠ ʵʪʫ ʠʜʝʶ 

ʚʩʝʨʴʝʟ. ʀʜʝʷ  ʫʣʝʪʫʯʠʣʘʩʴ ʚʤʝʩʪʝ ʩ ʪʫʯʝʡ. 

ɺ ʜʨʫʛʦʡ ʨʘʟ ɻʫʨʘʣʴʥʠʢ ʦʙʝʜʘʣ ʩ ɼʞʦʥʦʤ ʋʦʨʜʦʤ ʬʠʟʠʢʦʤ, ʨʘʙʦʪʘʚʰʠʤ ʩ ɸʙʜʫʩʦʤ 

ʉʘʣʘʤʦʤ ʚ ʀʤʧʝʨʩʢʦʤ ʢʦʣʣʝʜʞʝ. ʂʦʛʜʘ ɻʫʨʘʣʴʥʠʢ ʥʘʯʘʣ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʋʦʨʜ 

ʧʦʧʨʦʩʠʣ ʝʛʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ï ʦʧʳʪʥʳʡ ʋʦʨʜ ʧʦʩʦʚʝʪʦʚʘʣ ɻʫʨʘʣʴʥʠʢʫ ʥʝ ʨʘʟʙʨʘʩʳʚʘʪʴʩʷ ʪʘʢ 

ʩʚʦʠʤʠ ʠʜʝʷʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʢʪʦ-ʥʠʙʫʜʴ ʤʦʞʝʪ ʠʭ ʫʢʨʘʩʪʴ ʧʨʝʞʜʝ, ʯʝʤ ʪʦʪ ʦʧʫʙʣʠʢʫʝʪ 

ʟʘʢʦʥʯʝʥʥʫʶ ʨʘʙʦʪʫ. ñɽʩʣʠ ʙʳ ʦʥ ʪʦʣʴʢʦ ʧʦʩʣʫʰʘʣ! ʋ ʥʘʩ ʜʚʦʠʭ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʙʲʝʜʠʥʝʥʠʷ ʪʘʤ ʞʝò, ï ʚʩʧʦʤʠʥʘʣ ʧʦʟʞʝ ɻʫʨʘʣʴʥʠʢ. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʧʫʩʪʷ ʦʥ ʥʘʧʠʩʘʣ: ñʂʘʢ ʞʝ ʤʳ ʫʧʫʩʪʠʣʠ ʩʚʦʡ ʰʘʥʩ? ɺʩʝ ʠʟ-ʟʘ 

ʥʝʨʝʰʠʪʝʣʴʥʦʩʪʠ, ʤʝʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝʚʝʟʝʥʠʷò
87

. 

ʇʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ ʚʩʝ ʬʠʟʠʢʠ, ʚ 1964 ʛʦʜʫ ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʨʘʙʦʪʝ ʥʘʜ ʪʝʦʨʠʝʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʳ, ʫʧʫʩʪʠʣʠ ʰʘʥʩ ʧʦʥʷʪʴ, ʢʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʦʥʘ ʠʤʝʝʪ ʢ ʨʝʘʣʴʥʦʤʫ ʤʠʨʫ. 

ʅʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʣʠʯʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʘʟʦʯʘʨʦʚʘʥʠʷʭ, ʧʦʪʝʨʶ ʠʟ-ʟʘ ʵʪʦʛʦ ʧʦʥʝʩʣʘ ʠ 

ʬʠʟʠʢʘ ʚ ʮʝʣʦʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʝ ʩʣʫʯʘʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ; ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʨʘʟʥʳʝ ʫʯʝʥʳʝ 

ʟʥʘʶʪ, ʢʘʢ ʩʣʦʞʠʪʴ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʙʦʣʴʰʦʛʦ ʧʘʟʣʘ, ʥʦ ʥʝ ʤʦʛʫʪ ʩʦʙʨʘʪʴ ʵʪʠ ʢʫʩʢʠ ʚ 

ʝʜʠʥʫʶ ʢʘʨʪʠʥʫ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʠ ʚ ʦʜʥʦ ʚʨʝʤʷ, ʚʦʟʥʠʢʘʝʪ ʥʝʨʝʜʢʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ ʠ ʉʘʣʘʤʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ, 

ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʦʚʝʜʝʥʠʝ ʚʩʝʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ ʠ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʩʝʛʦʜʥʷ ʯʘʩʪʠʮ. ɼʦʧʦʣʥʝʥʥʘʷ ʵʪʠʤʠ ʪʝʦʨʠʷʤʠ 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʧʨʠʦʙʨʝʣʘ ʛʣʫʙʠʥʫ. ʆʥʘ ʦʙʲʷʩʥʷʝʪ, ʢʘʢ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ ʨʘʙʦʪʘʝʪ ʚ 

ʧʨʠʨʦʜʝ, ʥʘʜʝʣʷʷ ʢʦʥʢʨʝʪʥʳʝ ʯʘʩʪʠʮʳ, ʚʢʣʶʯʘʷ ʢʚʘʨʢʠ ʀ ʵʣʝʢʪʨʦʥʳ, ʤʘʩʩʦʡ. ɼʦ ʦʪʢʨʳʪʠʷ 

ɺʘʡʥʙʝʨʛʘ ʪʝʦʨʠʷ ʍʠʛʛʩʘ ʙʳʣʘ ʥʝ ʙʦʣʝʝ ʯʝʤ ʠʟʷʱʥʦʡ ʠʜʝʝʡ, ʧʦʩʣʝ ï ʩʪʘʣʘ ʢʣʶʯʦʤ ʚ 

ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʤʘʪʝʨʠʠ. 

ʌʠʟʠʢʠ ʥʝ ʚʦʩʧʨʠʥʷʣʠ ʪʝʦʨʠʶ ɺʘʡʥʙʝʨʛʘ ʢʘʢ ʠʩʪʠʥʫ ʚ ʧʦʩʣʝʜʥʝʡ ʠʥʩʪʘʥʮʠʠ, ʠ ʥʘ ʵʪʦ 

ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ. ʋʯʝʥʳʝ ʦʧʘʩʘʣʠʩʴ, ʯʪʦ ʝʛʦ ʪʝʦʨʠʷ ʩʪʨʘʜʘʝʪ ʪʝʤ ʞʝ 

ʥʝʜʦʩʪʘʪʢʦʤ, ʯʪʦ ʠ ʢʚʘʥʪʦʚʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ, ï ʥʘʣʠʯʠʝʤ ʨʘʩʭʦʜʠʤʦʩʪʝʡ. ʀʭ ʙʝʩʧʦʢʦʡʩʪʚʦ 

ʦʙʲʷʩʥʷʣʦʩʴ ʪʝʤ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʪʝʦʨʠʷ ɺʘʡʥʙʝʨʛʘ ʪʦʞʝ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʩʭʦʜʠʤʦʩʪʠ. ɺ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʧʨʦʙʣʝʤʫ ʨʘʩʭʦʜʠʤʦʩʪʝʡ ʚ 1940 

ʛʦʜʘʭ ʨʝʰʠʣ ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ, ʠʟʦʙʨʝʪʷ ʪʝʭʥʠʢʫ ʧʝʨʝʥʦʨʤʠʨʦʚʢʠ. ɺʘʡʥʙʝʨʛ ʙʳʣ ʫʚʝʨʝʥ, ʯʪʦ 

ʥʝʯʪʦ ʧʦʭʦʞʝʝ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʠ ʚ ʝʛʦ ʪʝʦʨʠʠ. ɺʦʪ ʪʦʣʴʢʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʥ ʥʝ ʟʥʘʣ, ʢʘʢ 

ʵʪʦ ʩʜʝʣʘʪʴ. 

 

ʂʘʥʘʣ ɿʠʥʛʝʣʴ, ʦʧʦʷʩʳʚʘʷ ʩʪʘʨʠʥʥʳʡ ʛʦʣʣʘʥʜʩʢʠʡ ʛʦʨʦʜ ʋʪʨʝʭʪ, ʩʣʦʚʥʦ ʟʘʢʣʶʯʘʝʪ ʝʛʦ 

ʚ ʪʝʧʣʳʝ ʦʙʲʷʪʠʷ. ɺ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʝʛʦ ʥʘʙʝʨʝʞʥʦʡ ʪʨʝʭ ʩʦʩʝʜʥʠʭ ʜʦʤʘʭ ʧʦʤʝʱʘʣʩʷ 

ʢʦʛʜʘ-ʪʦ ʠʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʤʝʩʪʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʠʥʩʪʠʪʫʪʘ ʙʳʣʦ 

ʚʳʙʨʘʥʦ ʟʘʙʘʚʥʦʝ ʤʝʩʪʦ. ɽʩʣʠ ʙʳ ʚ ʪʦ ʚʨʝʤʷ ʚʦʰʣʠ ʚ ʦʜʠʥ ʠʟ ʜʦʤʦʚ, ʚʘʩ, ʩʢʦʨʝʝ ʚʩʝʛʦ 

ʚʩʪʨʝʪʠʣʘ ʙʳ ʞʝʥʱʠʥʘ, ʫʪʚʝʨʞʜʘʶʱʘʷ, ʯʪʦ ʦʥʘ ʛʨʘʬʠʥʷ, ʥʦ ʦʥʘ ʥʘʚʝʨʥʷʢʘ ʥʝ ʙʳʣʘ 
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ʛʨʘʬʠʥʝʡ. ʃʝʪʦʤ ʮʳʧʣʷʪʘ ʠʟ ʩʘʜʘ ʟʘʧʨʳʛʠʚʘʣʠ ʯʝʨʝʟ ʦʢʥʘ ʚ ʢʦʤʥʘʪʳ ʠ ʧʨʦʛʫʣʠʚʘʣʠʩʴ ʧʦ 

ʧʠʩʴʤʝʥʥʳʤ ʩʪʦʣʘʤ. ʅʘ ʣʘʥʯʠ ʠʣʠ ʚʳʧʠʪʴ ʯʘʰʝʯʢʫ ʢʦʬʝ ʬʠʟʠʢʠ ʩʧʫʩʢʘʣʠʩʴ ʚʥʠʟ  ʚ 

ʧʦʣʫʧʦʜʚʘʣ, ʛʜʝ ʚ ʫʟʢʦʤ ʦʢʥʝ, ʚʳʭʦʜʠʚʰʝʤ ʥʘ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʳʰʝ ʫʣʠʮʫ, ʙʳʣʠ ʚʠʜʥʳ 

ʥʦʛʠ ʧʨʦʭʦʞʠʭ. ɻʦʚʦʨʠʣʠ, ʯʪʦ ʚ ʙʳʣʳʝ ʚʨʝʤʝʥʘ ʚ ʵʪʦʤ ʟʜʘʥʠʠ ʨʘʩʧʦʣʘʛʘʣʩʷ ʛʦʨʦʜʩʢʦʡ 

ʙʦʨʜʝʣʴ
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ɻʝʨʘʨʜ óʪ ʍʦʦʬʪ ʩʥʠʤʘʣ ʢʚʘʨʪʠʨʫ ʚ ʜʦʤʝ ʩʨʘʟʫ ʟʘ ʫʛʣʦʤ ʦʪ ʠʥʩʪʠʪʫʪʘ. ʆʥ ʧʨʠʝʭʘʣ ʚ 

ʋʪʨʝʭʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʚ 1964 ʛʦʜʫ, ʪʦʤ ʩʘʤʦʤ, ʚ ʢʦʪʦʨʦʤ ʍʠʛʛʩ ʠ ʜʨʫʛʠʝ 

ʬʠʟʠʢʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʩʚʦʠ ʨʘʙʦʪʳ ʦ ʧʨʠʨʦʜʝ ʤʘʩʩʳ. ʄʦʣʦʜʦʡ ʛʦʣʣʘʥʜʝʮ ʚʳʙʨʘʣ ʜʣʷ ʩʝʙʷ 

ʧʨʦʬʝʩʩʠʶ ʬʠʟʠʢʘ ʦʯʝʥʴ ʨʘʥʦ. ʂʦʛʜʘ ʝʤʫ ʙʳʣʦ 8 ʣʝʪ, ʫʯʠʪʝʣʴ ʩʧʨʦʩʠʣ, ʢʝʤ ʙʳ ʦʥ ʭʦʪʝʣ 

ʩʪʘʪʴ, ʢʦʛʜʘ ʚʳʨʘʩʪʝʪ, ʠ ʤʘʣʴʯʠʢ ʦʪʚʝʪʠʣ: ñʏʝʣʦʚʝʢʦʤ, ʢʦʪʦʨʳʡ ʟʥʘʝʪ ʚʩʝò. ʆʥ ʭʦʪʝʣ ʩʢʘʟʘʪʴ 

ï ʧʨʦʬʝʩʩʦʨʦʤ, ʥʦ ʟʘʙʳʣ ʵʪʦ ʩʣʦʚʦ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥ ʠʤʝʣ ʚ ʚʠʜʫ ʫʯʝʥʦʛʦ ï ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʳʡ ʩʪʨʝʤʠʪʩʷ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. 

ʐʢʦʣʴʥʠʢʦʤ óʪ ʍʦʦʬʪ ʧʨʦʷʚʠʣ ʨʝʜʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʘʪʝʤʘʪʠʢʝ, ʥʦ ʝʛʦ ʩʧʦʩʦʙʳ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʙʳʣʠ ʥʝʦʙʳʯʥʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʦʜʘʨʝʥʥʳʝ ʦʢʘʟʳʚʘʣʠʩʴ ʣʫʯʰʠʤʠ ʚ 

ʢʣʘʩʩʝ, ʥʘʫʯʠʚʰʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ. ɻʝʨʘʨʜ óʪ ʍʦʦʬʪ ʰʝʣ ʠʥʳʤ ʧʫʪʝʤ. 

ʆʥ ʚʩʝʛʜʘ ʧʨʝʜʧʦʯʠʪʘʣ ʠʟʦʙʨʝʪʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʯʝʤ ʩ ʥʫʣʷ, ï ʩʪʨʘʪʝʛʠʷ, 

ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʨʘʩʯʝʪʳ ʠʟ ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʙʳ ʝʤʫ ʥʫʞʥʦ ʙʳʣʦ ʥʘʫʯʠʪʴʩʷ 

ʚʦʜʠʪʴ ʘʚʪʦʤʦʙʠʣʴ, ʦʥ ʧʨʠʥʷʣʩʷ ʙʳ ʩʥʘʯʘʣʘ ʝʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ. ʇʨʦʜʚʠʛʘʷʩʴ ʤʝʪʦʜʠʯʥʦ, 

ʰʘʛ ʟʘ ʰʘʛʦʤ, óʪ ʍʦʦʬʪ ʧʨʝʦʜʦʣʝʚʘʣ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʝʛʦ ʪʝʦʨʠʷʭ. 

ʅʝʟʘʜʦʣʛʦ ʜʦ ʵʪʦʛʦ ʚ ʠʥʩʪʠʪʫʪ ʧʨʠʰʝʣ ʥʦʚʳʡ ʧʨʦʬʝʩʩʦʨ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, 

ʄʘʨʪʠʥʫʩ ɺʝʣʴʪʤʘʥ ï ñʊʠʥʠò. ʆʥ ʙʳʣ ʥʘʩʪʘʚʥʠʢʦʤ óʪ ʍʦʦʬʪʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʝʛʦ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. ʂʘʢ ʠ ʫ óʪ ʍʦʦʬʪʘ, ʫ ɺʝʣʴʪʤʘʥʘ ʙʳʣ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʚʩʝ, ʥʦ ʦʥ ʙʳʣ ʙʦʣʝʝ ʫʧʨʷʤʳʤ ʠ ʦʙʣʘʜʘʣ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʥʦʥʢʦʥʬʦʨʤʠʩʪʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ
89
. ɺʝʣʴʪʤʘʥ ʥʘʩʪʦʨʦʞʝʥʥʦ ʦʪʥʦʩʠʣʩʷ ʢ ʣʶʙʦʤʫ, ʢʪʦ ʩʯʠʪʘʣ 

ʩʝʙʷ ʵʢʩʧʝʨʪʦʤ ʚ ʯʝʤ-ʪʦ, ʠ ʚʩʝʛʜʘ ʜʦʚʝʨʷʣ ʩʚʦʝʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʛʦʣʦʩʫ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʤʫ ʙʳ 

ʪʦ ʥʠ ʙʳʣʦ. ʂʦʛʜʘ ʤʥʦʛʠʝ ʬʠʟʠʢʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʤʝʨʪʚʘ, ɺʝʣʴʪʤʘʥ 

ʚʦʧʨʝʢʠ ʩʦʚʝʪʘʤ ʢʦʣʣʝʛ ʧʨʦʜʦʣʞʘʣ ʝʶ ʟʘʥʠʤʘʪʴʩʷ. 

ɺʝʣʴʪʤʘʥ ʨʘʙʦʪʘʣ ʥʘʜ ʪʝʦʨʠʷʤʠ ʪʠʧʘ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ ʠ ʙʳʣ ʧʦʣʦʥ ʨʝʰʠʤʦʩʪʠ 

ʜʦʢʘʟʘʪʴ, ʯʪʦ ʨʘʩʭʦʜʠʤʦʩʪʠ ʠʤ ʥʝ ʩʪʨʘʰʥʳ. ʈʘʙʦʪʘ ʰʣʘ ʪʷʞʝʣʦ, ʫʨʘʚʥʝʥʠʷ ʨʘʟʨʘʩʪʘʣʠʩʴ, ʠ 

ʚʩʢʦʨʝ ʚ ʥʠʭ ʚʭʦʜʠʣʦ ʫʞʝ ʦʢʦʣʦ 50 000 ʯʣʝʥʦʚ. ʂʦʛʜʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʨʘʩʯʝʪʳ ʩʣʠʰʢʦʤ 

ʛʨʦʤʦʟʜʢʠ, ʯʪʦʙʳ ʜʝʣʘʪʴ ʠʭ ʚʨʫʯʥʫʶ, ɺʝʣʴʪʤʘʥ ʨʝʰʠʣ: ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ 

ʛʨʦʤʦʟʜʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ï ʦʪʜʘʪʴ ʠʭ ʨʝʰʘʪʴ ʢʦʤʧʴʶʪʝʨʫ. ʏʝʨʝʟ ʪʨʠ ʤʝʩʷʮʘ ʘʜʩʢʦʡ ʨʘʙʦʪʳ 

ʦʥ ʥʘʧʠʩʘʣ ʥʝʦʙʭʦʜʠʤʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʧʨʠʛʦʪʦʚʠʣʩʷ ʝʝ ʟʘʧʫʩʪʠʪʴ. 

ɺ ʪʝ ʚʨʝʤʝʥʘ ʜʘʥʥʳʝ ʚ ʢʦʤʧʴʶʪʝʨʳ ʚʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʬʦʢʘʨʪ, ʘ ʨʝʟʫʣʴʪʘʪʘ 

ʧʨʠʭʦʜʠʣʦʩʴ ʞʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ɺʝʣʴʪʤʘʥ ʚ ʩʚʦʝʤ ʧʦʨʪʬʝʣʝ ʥʦʩʠʣ ʩʦʪʥʠ ʧʝʨʬʦʢʘʨʪ. 

ʍʦʨʦʰʦ ʫʞʝ ʙʳʣʦ ʪʦ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʧʘʜʘʣʠ ʥʘ ʧʦʣ ʠ 

ʧʝʨʝʧʫʪʳʚʘʣʠʩʴ, ʢʦʤʧʴʶʪʝʨ ʚʩʝ ʨʘʚʥʦ ʠʭ ʚʦʩʧʨʠʥʷʪʴ. ɺʝʣʴʪʤʘʥ ʜʘʣ ʧʨʦʛʨʘʤʤʝ ʠʤʷ 

ñSchoonschipò, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ ʛʦʣʣʘʥʜʩʢʦʛʦ ʦʟʥʘʯʘʝʪ ñʏʠʩʪʳʡ ʢʦʨʘʙʣʴ ï ʪʘʢ ʚ ʩʪʘʨʠʥʫ 

ʤʦʨʷʢʠ, ʚʳʯʠʩʪʠʚ ʧʝʨʝʜ ʧʣʘʚʘʥʠʝʤ ʩʫʜʥʦ ʦʪ ʥʦʩʘ ʜʦ ʢʦʨʤʳ, ʥʘʟʳʚʘʣʠ ʩʚʦʡ ʢʦʨʘʙʣʴ. ɸ ʝʱʝ 

ʪʘʢ ʚ ɻʦʣʣʘʥʜʠʠ ʛʦʚʦʨʠʣʠ ʢʦʛʜʘ ʭʦʪʝʣʠ ʯʪʦ-ʪʦ ʥʘʯʘʪʴ ʩ ʯʠʩʪʦʛʦ ʣʠʩʪʘ. 

ʇʝʨʚʳʝ ʞʝ ʨʘʩʯʝʪʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ñSchoonschipò ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ 

ɺʝʣʴʪʤʘʥʘ ʥʝʧʨʘʚʠʣʴʥʳ. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ ʚʳʧʣʶʥʫʣʘ ʨʝʟʫʣʴʪʘʪ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ 

ʨʘʩʭʦʜʠʤʦʩʪʝʡ ʥʝ ʠʩʯʝʟʣʘ. ɺʝʣʴʪʤʘʥ ʧʨʦʜʦʣʞʘʣ ʙʠʪʴʩʷ, ʧʦʜʧʨʘʚʣʷʣ ʫʨʘʚʥʝʥʠʷ ʠ ʚʩʪʘʚʣʷʣ ʠʭ 

ʦʙʨʘʪʥʦ ʚ ñSchoonschipò. ɸ ʚ ʵʪʦ ʚʨʝʤʷ óʪ ʍʦʦʬʪ ʜʝʣʘʣ ʪʦ, ʯʪʦ ʦʥ ʫʤʝʣ ʜʝʣʘʪʴ ʣʫʯʰʝ ʚʩʝʛʦ, ï 

ʩʪʨʦʠʣ ʩʚʦʶ ʪʝʦʨʠʶ ʠʟ ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ. ɿʘʢʦʥʯʠʚ, ʦʥ ʧʦʥʷʣ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ ï 

                                                 
88 ʂʦʣʦʨʠʪʥʦʝ ʦʧʠʩʘʥʠʝ ʋʪʨʝʭʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʜʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʚ ʨʘʟʥʳʭ ʮʝʣʷʭ ʜʘʥʦ ʚ 

ʘʚʪʦʙʠʦʛʨʘʬʠʠ ɻʝʨʘʨʜʘ óʪ ʍʦʦʬʪʘ (The Nobel Prizes. Nobel Foundation, 1999). 
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ʧʨʦʚʝʨʠʣ ʩʚʦʠ ʨʘʩʯʝʪʳ, ʪʦ ʫʚʠʜʝʣ ï ʧʨʦʙʣʝʤʘ ʨʘʩʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʘ! 

ʆʜʥʘʞʜʳ ʦʩʝʥʥʠʤ ʜʥʝʤ 1970 ʛʦʜʘ ɺʝʣʴʪʤʘʥ ʠ óʪ ʍʦʦʬʪ ʧʨʦʛʫʣʠʚʘʣʠʩʴ ʧʦ ʜʦʨʦʞʢʝ, 

ʚʝʜʫʱʝʡ ʦʪ ʦʜʥʦʛʦ ʟʜʘʥʠʷ ʠʥʩʪʠʪʫʪʘ ʢ ʜʨʫʛʦʤʫ. ɺʝʣʴʪʤʘʥ ʞʘʣʦʚʘʣʩʷ ʥʘ ʪʨʫʜʥʦʩʪʠ ʩ 

ʨʘʩʯʝʪʘʤʠ ʠ ʛʦʚʦʨʠʣ, ʯʪʦ ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʩʝʛʦ ʦʜʥʫ ʧʝʨʝʥʦʨʤʠʨʫʝʤʫʶ ʪʝʦʨʠʶ, ʢʦʪʦʨʘʷ 

ʤʦʛʣʘ ʙʳ ʦʙʲʷʩʥʠʪʴ ʤʘʩʩʫ ʯʘʩʪʠʮ. ñʗ ʟʥʘʶ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴò, ï ʩʢʘʟʘʣ óʪ ʍʦʦʬʪ. ɺʝʣʴʪʤʘʥ ʚ 

ʠʟʫʤʣʝʥʠʠ ʫʩʪʘʚʠʣʩʷ ʥʘ ʥʝʛʦ. ñʏʪʦ?!ò ï ʚʦʩʢʣʠʢʥʫʣ ʦʥ. ñʅʫ ʜʘ, ʷ ʤʦʛʫ ʩʜʝʣʘʪʴò, ï ʧʦʚʪʦʨʠʣ 

óʪ ʍʦʦʬʪ. ʆʪ ʥʝʦʞʠʜʘʥʥʦʩʪʠ ɺʝʣʴʪʤʘʥ ʥʘ ʤʠʛ ʧʦʪʝʨʷʣ ʜʘʨ ʨʝʯʠ ʠ ʯʫʪʴ ʥʝ ʚʨʝʟʘʣʩʷ ʚ ʜʝʨʝʚʦ. 

ñʅʘʧʠʰʠʪʝ, ʤʳ ʧʦʩʤʦʪʨʠʤò, ï ʩʢʘʟʘʣ ʦʥ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʭ ʨʘʩʯʝʪʦʚ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ɺʝʣʴʪʤʘʥ ʚ ʩʚʦʝʡ ʪʝʦʨʠʠ ʥʝ ʫʯʝʣ ʥʝʢʦʡ 

ʚʘʞʥʦʡ ʚʝʱʠ, ʘ ʠʤʝʥʥʦ ï ʤʝʭʘʥʠʟʤʘ ʍʠʛʛʩʘ. ʆʥ ʜʫʤʘʣ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ï ʧʨʦʩʪʦ ʥʝʢʠʡ 

ʪʨʶʢ, ʠ ʨʝʰʠʣ ʝʛʦ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ. ʂʦʛʜʘ ʞʝ ʦʥ ʚʚʝʣ ʝʛʦ, ʚʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʣʝʥʳ ʚ 

ʩʚʦʠ ʫʨʘʚʥʝʥʠʷ ʠ ʧʨʦʛʥʘʣ ʧʨʦʛʨʘʤʤʫ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ ʝʱʝ ʨʘʟ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʘʩʭʦʜʠʤʦʩʪʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʟʥʠʢʘʣʠ, ʥʦ ʪʫʪ ʞʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʜʨʫʛ ʜʨʫʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʙʦʪʘ, 

ʟʘʚʝʨʰʝʥʥʘʷ ʚ 1970 ʛʦʜʫ, ʥʝ ʪʦʣʴʢʦ ʧʦʜʚʝʣʘ ʧʦʜ ʪʝʦʨʠʶ ɺʘʡʥʙʝʨʛʘ ʪʚʝʨʜʫʶ ʦʩʥʦʚʫ, ʥʦ ʠ 

ʜʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʘ ʧʨʘʚʠʣʴʥʘ, ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʤʝʭʘʥʠʟʤʫ ʍʠʛʛʩʘ. ʉʣʝʜʫʶʱʠʤ ʣʝʪʦʤ 

ɺʝʣʴʪʤʘʥ ʦʨʛʘʥʠʟʦʚʘʣ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ ɸʤʩʪʝʨʜʘʤʝ ʠ ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʟʘʩʝʜʘʥʠʠ ʦʪʚʝʣ óʪ ʍʦʦʬʪʫ ʜʝʩʷʪʴ ʤʠʥʫʪ ʜʣʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʠʭ ʦʪʢʨʳʪʠʠ. ñʄʳ ʠʤ 

ʚʩʝʤ ʧʦʢʘʞʝʤ!ò ï ʩʢʘʟʘʣ ɺʝʣʴʪʤʘʥ óʪ ʍʦʦʬʪʫ. ʌʠʟʠʢʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʩʧʨʠʥʷʣʠ ʠʭ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʚʦʩʪʦʨʛʦʤ. ʂʘʢ ʠʟʷʱʥʦ ʚʳʨʘʟʠʣʩʷ ʪʝʦʨʝʪʠʢ ʠʟ ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʠʜʥʠ ʂʦʫʣʤʘʥ, ñʧʦʮʝʣʫʡ óʪ ʍʦʦʬʪʘ ʨʘʩʢʦʣʜʦʚʘʣ ʣʷʛʫʰʢʫ ɺʘʡʥʙʝʨʛʘ ʠ ʧʨʝʚʨʘʪʠʣ ʝʝ ʚ 
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. 

 

ʕʪʦ ʙʳʣʦ ʣʝʪʦʤ 1972 ʛʦʜʘ, ʚ ʢʣʫʙʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʍʠʛʛʩ 

ʪʦʣʴʢʦ ʯʪʦ ʟʘʢʦʥʯʠʣ ʣʘʥʯ, ʢʦʛʜʘ ʧʦʷʚʠʣʩʷ ʂʝʥ ʇʠʯ, ʝʛʦ ʜʨʫʛ ʠ ʢʦʣʣʝʛʘ. ñʊʳ ï ʟʚʝʟʜʘ!ò ï 

ʚʦʩʢʣʠʢʥʫʣ ʇʠʯ ʚʤʝʩʪʦ ʧʨʠʚʝʪʩʪʚʠʷ. ʆʥ ʪʦʣʴʢʦ ʯʪʦ ʚʝʨʥʫʣʩʷ ʩ ʩʦʚʝʱʘʥʠʷ, ʩʦʩʪʦʷʚʰʝʛʦʩʷ ʚ 

ʟʥʘʤʝʥʠʪʦʤ ʌʝʨʤʠʣʘʙʝ ï ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʝʥʠ ʌʝʨʤʠ, ʢʨʫʧʥʝʡʰʝʤ 

ʘʤʝʨʠʢʘʥʩʢʦʤ ʬʠʟʠʯʝʩʢʦʤ ʮʝʥʪʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʦʢʨʘʠʥʝ ʏʠʢʘʛʦ. ʀʤʷ ʍʠʛʛʩʘ ʟʚʫʯʘʣʦ 

ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʜʦʢʣʘʜʝ, ʟʘʪʨʘʛʠʚʘʶʱʝʤ ʪʝʤʳ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʤʘʩʩʳ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʇʠʪʝʨ ʚ ʧʝʨʚʳʡ ʨʘʟ ʫʩʣʳʰʘʣ ʦ ʪʦʤ, ʯʪʦ ʩʣʦʚʘ ñʧʦʣʝ ʍʠʛʛʩʘò ʠ 

ñʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘò ʚʦʰʣʠ ʚ ʥʘʫʯʥʳʡ ʣʝʢʩʠʢʦʥ. 

ʍʠʛʛʩ ʫʣʳʙʥʫʣʩʷ. ʅʦʚʦʩʪʴ ʧʦʜʥʷʣʘ ʝʤʫ ʥʘʩʪʨʦʥʥʠʝ. ʆʜʥʘʢʦ ʇʠʪʝʨ ʧʦʥʠʤʘʣ, ʯʪʦ, ʭʦʪʷ 

ʠʤʝʥʥʦ ʦʥ ʧʦʣʫʯʠʣ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʤʘʩʩʳ, ʧʦʩʧʝʚʘʪʴ ʟʘ 

ʜʨʫʛʠʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʪʨʫʜʥʝʝ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʦʧʠʩʳʚʘʷ ʩʠʪʫʘʮʠʶ 

ʪʦʛʦ ʚʨʝʤʝʥʠ, ʍʠʛʛʩ ʩʢʘʟʘʣ: ñʇʦʩʢʦʣʴʢʫ ʷ ʩʜʝʣʘʣ ʚʘʞʥʳʝ ʨʘʙʦʪʳ, ʠʥʠʮʠʠʨʦʚʘʚʰʠʝ 

ʧʦʩʣʝʜʦʚʘʚʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʩʝ ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʷ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʚʩʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ. ʅʦ ʯʝʤ ʜʘʣʴʰʝ, ʪʝʤ ʤʝʥʴʰʝ ʷ ʧʦʥʠʤʘʣ. ʂʦʛʜʘ ʞʝ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ɺʝʣʴʪʤʘʥʘ ʠ óʪ ʍʦʦʬʪʘ, ʷ ʩʜʘʣʩʷ ʠ ʦʪʢʘʟʘʣʩʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʦʥʢʝò. 

ʍʠʛʛʩ ʨʝʰʠʣ ʟʘʥʷʪʴʩʷ ʜʨʫʛʠʤʠ ʚʝʱʘʤʠ. ʆʥ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʝʦʨʠʝʡ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʘʷ ʨʘʩʢʨʘʰʠʚʘʝʪ ʥʘʰ ʤʠʨ ʥʦʚʳʤʠ ʥʝʦʞʠʜʘʥʥʳʤʠ ʢʨʘʩʢʘʤʠ. ʆʜʥʠʤ 

ʤʘʭʦʤ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʫʜʚʘʠʚʘʝʪ ʯʠʩʣʦ ʯʘʩʪʠʮ ʚʦ ɺʩʝʣʝʥʥʦʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ ʢʘʞʜʘʷ 

ʥʦʚʘʷ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʘʷ ʯʘʩʪʠʮʘ ï ʵʪʦ ʧʦʢʘ ʝʱʝ ʥʝʦʙʥʘʨʫʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʩ ʙʦʣʴʰʦʡ 

ʤʘʩʩʦʡ, ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʘʨʫ ʩ ʠʟʚʝʩʪʥʦʡ ʯʘʩʪʠʮʝʡ. ɺ ʵʪʦʡ ʪʝʦʨʠʠ, ʥʘʧʨʠʤʝʨ, ʧʦʷʚʣʷʶʪʩʷ 

ʧʘʨʳ ʩʝʣʝʢʪʨʦʥ ï ʵʣʝʢʪʨʦʥ, ʩʢʚʘʨʢʠ ï ʢʚʘʨʢʠ. ʋʯʝʥʳʝ ʧʦʩʯʠʪʘʣʠ ʥʦʚʫʶ ʪʝʦʨʠʶ ʚʝʩʴʤʘ 

ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ, ʧʦʩʢʦʣʴʢʫ ʩ ʝʝ ʧʦʤʦʱʴʶ ʨʘʟʨʝʰʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʟʘʩʪʘʨʝʣʳʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʬʠʟʠʢʝ. ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʚʝʨʩʠʷʭ ʪʝʦʨʠʠ ʚʦʟʥʠʢʘʣʘ ʥʝ ʦʜʥʘ 

ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ, ʘ ʧʷʪʴ, ʠ ʚʩʝ ʦʥʠ ʠʛʨʘʣʠ ʩʚʦʶ ʨʦʣʴ ʚ ʦʙʨʝʪʝʥʠʠ ʯʘʩʪʠʮʘʤʠ ʤʘʩʩʳ. 

                                                 
90 ʊʘʢ ʦʧʠʩʘʣ ʵʪʦ ɻʝʨʘʨʜ óʪ ʍʦʦʬʪ ʚ ʠʥʪʝʨʚʴʶ, ʜʘʥʥʦʤ ʘʚʪʦʨʫ ʚ 2009 ʛʦʜʫ. 
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ʊʦ, ʯʪʦ ʍʠʛʛʩʫ ʚʩʝ ʩʣʦʞʥʝʝ ʩʪʘʥʦʚʠʣʦʩʴ ʨʘʙʦʪʘʪʴ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ, ʙʳʣʦ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʨʫʜʥʦʩʪʴʶ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʩʪʦʣʢʥʫʣʩʷ ʚ ʵʪʦ ʚʨʝʤʷ. ɺʝʩʥʦʡ 1972 ʛʦʜʘ ʨʘʩʧʘʣʩʷ 

ʠʭ ʙʨʘʢ ʩ ɼʞʦʜʠ (ʭʦʪʷ ʦʬʠʮʠʘʣʴʥʦ ʦʥʠ ʪʘʢ ʥʠʢʦʛʜʘ ʠ ʥʝ ʨʘʟʚʝʣʠʩʴ), ʘ ʚʝʜʴ ʫ ʥʠʭ ʫʞʝ ʙʳʣʦ 

ʜʚʦʝ ʩʳʥʦʚʝʡ. ñʗ ʪʦʛʜʘ ʙʳʣ ʥʝ ʚ ʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦʙʳ, ʟʘʙʳʚ ʦʙʦ ʚʩʝʤ, ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ 

ʨʝʰʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯò, ï ʚʩʧʦʤʠʥʘʣ ʍʠʛʛʩ. ɺ ʠʥʪʝʨʚʴʶ ʛʘʟʝʪʝ ñSunday Timesò ʚ 2008 

ʛʦʜʫ ʍʠʛʛʩ ʥʘʟʚʘʣ ʧʨʠʯʠʥʦʡ ʢʨʫʰʝʥʠʷ ʩʝʤʴʠ ʩʚʦʶ ʦʜʝʨʞʠʤʦʩʪʴ ʨʘʙʦʪʦʡ: ñʄʳ ʨʘʟʲʝʭʘʣʠʩʴ, 

ʧʦʪʦʤʫ ʯʪʦ ʷ ʚʩʝʛʜʘ ʩʪʘʚʠʣ ʥʘʫʯʥʫʶ ʢʘʨʴʝʨʫ ʚʳʰʝ ʩʝʤʴʠ. ʆʜʥʘʞʜʳ ʷ ʫʚʠʣʴʥʫʣ ʦʪ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʟʜʥʠʢʦʚ ʩ ʩʝʤʴʝʡ, ʘ ʚʝʜʴ ʤʳ ʩʦʙʠʨʘʣʠʩʴ ʧʦʝʭʘʪʴ ʚ ɸʤʝʨʠʢʫ. ʅʦ ʷ ʩʝʣ ʪʦʛʜʘ ʚ 

ʩʘʤʦʣʝʪ ʠ ʧʦʣʝʪʝʣ ʥʘ ʢʦʥʬʝʨʝʥʮʠʶ. ɼʞʦʜʠ, ʤʦʷ ʞʝʥʘ, ʩʦʚʩʝʤ ʧʝʨʝʩʪʘʣʘ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʷ 

ʜʝʣʘʶò. 

ʄʦʤʝʥʪ, ʢʦʛʜʘ ʠʤʷ ʍʠʛʛʩʘ ʚʦʰʣʦ ʚ ʠʩʪʦʨʠʶ, ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʜʥʦʟʥʘʯʥʦ. ʍʠʛʛʩ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʚ 1972 ʛʦʜʫ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʌʝʨʤʠʣʘʙʝ. ʇʦ ʩʣʦʚʘʤ ʍʠʛʛʩʘ, ʦʥ 

ʩʪʘʣ ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʪʝʦʨʝʪʠʢʦʤ ʧʦ ʯʠʩʪʦʡ ʩʣʫʯʘʡʥʦʩʪʠ. ɺ 1967 ʛʦʜʫ ʥʘ ʧʨʠʝʤʝ, 

ʫʩʪʨʦʝʥʥʦʤ ʚ ʯʝʩʪʴ ʦʪʢʨʳʪʠʷ ʥʝʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʈʦʯʝʩʪʝʨʝ, ʰʪʘʪ ʅʴʶ-ʁʦʨʢ, ʍʠʛʛʩ ʩ 

ʙʦʢʘʣʦʤ ʚʠʥʘ ʚ ʦʜʥʦʡ ʨʫʢʝ ʠ ʙʫʪʝʨʙʨʦʜʦʤ ʚ ʜʨʫʛʦʡ ʨʘʩʩʢʘʟʘʣ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ ʘʤʝʨʠʢʘʥʩʢʦʤʫ 

ʬʠʟʠʢʫ ʢʦʨʝʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ɹʝʥʫ ʃʠ. ʉʣʫʯʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʃʠ ʙʳʣ ʜʦʢʣʘʜʯʠʢʦʤ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʌʝʨʤʠʣʘʙʝ ʚ 1972 ʛʦʜʫ. ʉʦʩʪʘʚʣʷʷ ʧʣʘʥ ʜʦʢʣʘʜʘ, ʦʥ ʚʩʧʦʤʥʠʣ ʪʦʪ ʨʘʟʛʦʚʦʨ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣ ʠʤʷ ʍʠʛʛʩʘ ʢʘʢ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʪʝʦʨʠʠ ʠ ʚʩʝʛʦ, ʩ ʥʝʡ ʩʚʷʟʘʥʥʦʛʦ. ʉ ʪʝʭ 

ʧʦʨ ʵʪʦ ʥʘʟʚʘʥʠʝ ʚ ʥʘʫʢʝ ʫʢʦʨʝʥʠʣʦʩʴ. ɼʠʢ ʍʘʛʝʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ñʙʦʟʦʥ 

ʍʠʛʛʩʘò ʚʧʝʨʚʳʝ ʧʨʦʟʚʫʯʘʣʦ ʥʘ ʈʦʯʝʩʪʝʨʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʷ ʚ ɹʝʨʢʣʠ ʚ 1966 ʛʦʜʫ. ʇʦʩʣʝ 

ʢʦʥʬʝʨʝʥʮʠʠ ʍʠʛʛʩ ʥʘʧʠʩʘʣ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʧʠʩʴʤʦ, ʧʨʦʪʝʩʪʫʷ ʧʨʦʪʠʚ ʵʪʦʛʦ ʥʘʟʚʘʥʠʷ. 

ɽʩʣʠ ʩʘʤʦʝ ʚʘʞʥʦʝ ʚ ʞʠʟʥʠ ʫʯʝʥʦʛʦ ï ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʧʨʠʨʦʜʝ, ʪʦ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʠ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʧʝʨʚʦʤʫ ï ʩʪʦʠʪ ʧʨʠʟʥʘʥʠʝ ʟʘ ʩʚʝʨʰʝʥʥʳʝ 

ʦʪʢʨʳʪʠʷ. ʂʘʨʴʝʨʘ ʫʯʝʥʦʛʦ ʩʪʨʦʠʪʩʷ ʥʘ ʨʝʧʫʪʘʮʠʠ, ʘ ʧʨʠʟʥʘʥʠʝ ï ʥʝʦʙʭʦʜʠʤʘʷ ʝʝ ʯʘʩʪʴ. 

ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʙʦʣʴʰʠʭ ʦʪʢʨʳʪʠʷʭ, ʜʦʣʞʥʘʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ 

ʩʣʫʞʙʝ, ʠʟʚʝʩʪʥʦʩʪʴ, ʩʣʘʚʫ ʠ, ʧʨʘʚʜʘ ʦʯʝʥʴ ʨʝʜʢʦ, ï ʤʘʪʝʨʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ. ʂʦʛʜʘ ʥʘ 

ʢʘʨʪʫ ʧʦʩʪʘʚʣʝʥʦ ʩʪʦʣʴ ʤʥʦʛʦʝ, ʢʦʥʬʣʠʢʪʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʯʝʥʦʛʦ, ʩʜʝʣʘʚʰʝʛʦ 

ʚʘʞʥʝʡʰʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ (ʙʝʟ ʢʦʪʦʨʦʡ ʪʦ ʠʣʠ ʠʥʦʝ ʦʪʢʨʳʪʠʝ ʥʝ ʩʦʩʪʦʷʣʦʩʴ ʙʳ), ʩʦʚʝʨʰʝʥʥʦ 

ʝʩʪʝʩʪʚʝʥʥʳ. ʏʘʩʪʦ ʦʩʥʦʚʥʦʛʦ ʘʚʪʦʨʘ ʦʧʨʝʜʝʣʠʪʴ ʜʘʣʝʢʦ ʥʝ ʧʨʦʩʪʦ. ʀʥʦʛʜʘ ʚ ʦʪʢʨʳʪʠʠ ʪʘʢ 

ʠʣʠ ʠʥʘʯʝ ʫʯʘʩʪʚʫʶʪ ʩʦʪʥʠ ʫʯʝʥʳʭ. ɹʳʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʘ, ʧʦʥʘʯʘʣʫ ʢʘʟʘʚʰʘʷʩʷ ʥʝ ʠʤʝʶʱʝʡ 

ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʪʢʨʳʪʠʶ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʶʱʝʡ ʯʘʩʪʴʶ ʧʘʟʣʘ. 

ɺ ʠʶʥʝ 1938 ʛʦʜʘ ɼʞʦʨʜʞ ʇʵʡʜʞʝʪ ʊʦʤʩʦʥ, ʧʦʣʫʯʠʚʰʠʡ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦ 

ʬʠʟʠʢʝ ʟʘ ʛʦʜ ʜʦ ʪʦʛʦ, ʧʨʦʯʠʪʘʣ ʣʝʢʮʠʶ ʦ ʩʚʦʝʤ ʦʪʢʨʳʪʠʠ ʚʦʣʥʳ ʵʣʝʢʪʨʦʥʘ (ʷʚʣʝʥʠʠ, 

ʚʧʝʨʚʳʝ ʜʦʚʦʣʴʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤ ʚ 1924 ʛʦʜʫ ʃʫʠ ʜʝ ɹʨʦʡʣʝʤ ʚ 

ʇʘʨʠʞʝ). ʄʝʞʜʫ ʧʨʦʯʠʤ ʦʥ ʟʘʤʝʪʠʣ, ʯʪʦ ʦʪʢʨʳʪʠʷ ʚ ʥʘʫʢʝ ʨʝʜʢʦ ʩʦʚʝʨʰʘʶʪʩʷ ʦʜʥʠʤ 

ʯʝʣʦʚʝʢʦʤ, ʦʙʳʯʥʦ ʚ ʥʝʤ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʮʝʣʘʷ ʛʨʫʧʧʘ ʫʯʝʥʳʭ. ɺʦʪ ʢʘʢ ʦʧʠʩʘʣ ʵʪʦ 

ʊʦʤʩʦʥ: ñɹʦʛʠʥʷ ʤʫʜʨʦʩʪʠ, ʢʘʢ ʛʣʘʩʷʪ ʤʠʬʳ, ʚʳʧʨʳʛʥʫʣʘ ʠʟ ʛʦʣʦʚʳ ɿʝʚʩʘ ʫʞʝ ʚʟʨʦʩʣʦʡ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʥʝʝ ʥʘʫʯʥʘʷ ʢʦʥʮʝʧʮʠʷ ʨʝʜʢʦ ʨʦʞʜʘʝʪʩʷ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ ʠ ʩʪʦʣʴ ʞʝ ʨʝʜʢʦ ʠʤʝʝʪ 

ʦʜʥʦʛʦ ʨʦʜʠʪʝʣʷ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʘ ï ʜʝʪʠʱʝ ʥʝʩʢʦʣʴʢʠʭ ʫʤʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʫʝʪ 

ʠʜʝʠ ʪʝʭ, ʢʪʦ ʨʘʙʦʪʘʣ ʜʦ ʥʝʛʦ, ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʦʪʦʚʠʪ ʧʦʯʚʫ ʪʝʤ, ʢʪʦ ʧʨʠʜʝʪ ʟʘ ʥʠʤñ. 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʷʭ ʠ ʩʧʦʨʳ ʧʦ ʧʦʚʦʜʫ ʧʨʠʦʨʠʪʝʪʦʚ ʦʩʦʙʝʥʥʦ ʯʘʩʪʳ, ʢʦʛʜʘ 

ʠʜʝʪ ʨʝʯʴ ʦʙ ʦʪʢʨʳʪʠʠ, ʜʦʩʪʦʡʥʦʤ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ. ʉʪʠʚʝʥ ɺʘʡʥʙʝʨʛ ʚʳʨʘʟʠʣ 

ʩʦʞʘʣʝʥʠʝ, ʯʪʦ ʅʦʙʝʣʝʚʩʢʠʡ ʢʦʤʠʪʝʪ ʥʝ ʥʘʛʨʘʜʠʣ ʌʨʠʤʝʥʘ ɼʘʡʩʦʥʘ ʟʘ ʝʛʦ ʨʘʙʦʪʳ 1940-ʭ 

ʛʦʜʦʚ, ʩʪʘʚʰʠʝ ʮʝʥʥʝʡʰʠʤ ʚʢʣʘʜʦʤ ʚ ʨʘʟʨʘʙʦʪʢʫ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ 

ʧʨʝʤʠʷ ʫʰʣʘ ʢ ʪʝʤ, ʯʴʠ ʨʘʙʦʪʳ ʦʥ ʩʦʙʨʘʣ ʚʦʝʜʠʥʦ ʠ ʦʙʦʙʱʠʣ: ʈʠʯʘʨʜʫ ʌʝʡʥʤʘʥʫ, ɼʞʫʣʠʫʩʫ 

ʐʚʠʥʛʝʨʫ ʠ ʉʠʥʴʠʪʠʨʦ ʊʦʤʦʥʘʛʝ. ʅʦʙʝʣʝʚʩʢʠʡ ʢʦʤʠʪʝʪ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʜ ʩʣʦʞʥʳʤ 

ʚʳʙʦʨʦʤ. ʆʥ ʥʠʢʦʛʜʘ ʥʝ ʜʘʝʪ ʦʜʥʫ ʧʨʝʤʠʶ ʙʦʣʝʝ ʯʝʤ ʪʨʝʤ ʫʯʝʥʳʤ. ʊʘʢ ɼʘʡʩʦʥ 

ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʢʦʤʧʘʥʠʠ ʢʨʫʧʥʝʡʰʠʭ ʠ ʜʦʩʪʦʡʥʝʡʰʠʭ ʫʯʝʥʳʭ, ʫ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʱʝʤʣʝʥʥʳʤʠ. 

ʅʦʙʝʣʝʚʩʢʠʡ ʢʦʤʠʪʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʷʪʴ ʦʢʘʞʝʪʩʷ ʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, 

ʢʦʛʜʘ ʥʫʞʥʦ ʙʫʜʝʪ ʧʨʠʩʫʞʜʘʪʴ ʧʨʝʤʠʶ ʟʘ ʨʘʙʦʪʳ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʤʘʩʩʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 



ʷʚʥʦ ʙʫʜʫʪ ʢʦʛʜʘ-ʪʦ ʥʦʤʠʥʠʨʦʚʘʥʳ ʥʘ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ
92
. ɺʘʡʥʙʝʨʛ, ʉʘʣʘʤ ʠ ɻʣʵʰʦʫ 

ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʚ 1979 ʛʦʜʫ ʟʘ ʨʘʙʦʪʫ ʧʦ ʵʣʝʢʪʨʦʩʣʘʙʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. 

ɼʚʘʜʮʘʪʴ ʣʝʪ ʩʧʫʩʪʷ ʊʠʥʠ ɺʝʣʴʪʤʘʥ ʠ ɻʝʨʘʨʜ óʪ ʍʦʦʬʪ ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʟʘ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʝʨʝʥʦʨʤʠʨʫʝʤʦʩʪʠ ʪʝʦʨʠʠ, ʪʦ ʝʩʪʴ ʠʟʙʘʚʣʝʥʠʝ ʝʝ ʦʪ ʨʘʩʭʦʜʠʤʦʩʪʝʡ. ɺ ʵʪʠʭ 

ʩʣʫʯʘʷʭ ʚʳʙʦʨ ʜʦʩʪʦʡʥʝʡʰʠʭ ʫʯʝʥʳʭ ʙʳʣ ʧʨʦʩʪ. ʏʘʩʪʠʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʪʝʦʨʠʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ, ʠʟʚʝʩʪʥʳ ʬʠʟʠʢʘʤ ï ʜʘ ʠ ʚʩʝʤ ʩʨʝʜʩʪʚʘʤ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʢʘʢ 

ʙʦʟʦʥʳ ʍʠʛʛʩʘ. ʕʪʦ ʜʝʣʘʝʪ ʰʘʥʩʳ ʇʠʪʝʨʘ ʍʠʛʛʩʘ ʥʘ ʙʫʜʫʱʫʶ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦʯʪʠ 

ʩʪʦʧʨʦʮʝʥʪʥʳʤʠ. ʅʦ ʝʩʪʴ ʝʱʝ ʧʷʪʴ ʜʨʫʛʠʭ ʬʠʟʠʢʦʚ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʩʨʘʚʥʠʤʳʡ ʚʢʣʘʜ ʚ 

ʪʝʦʨʠʶ, ʧʨʠʯʝʤ ʜʚʦʝ ʠʟ ʥʠʭ ʦʙʦʰʣʠ ʍʠʛʛʩʘ ʧʦ ʩʨʦʢʘʤ ʧʫʙʣʠʢʘʮʠʠ. ʋʯʝʥʳʝ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ 

ʨʘʙʦʪʝ, ʥʳʥʝ ʥʘ ʧʝʥʩʠʠ, ʧʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʠʝ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʫʞʝ ʟʘʤʘʷʯʠʣʦ ʥʘ ʛʦʨʠʟʦʥʪʝ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʟʘʥʝʨʚʥʠʯʘʣʦ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʯʴʝ ʠʤʷ ʙʫʜʝʪ ʥʦʩʠʪʴ 

ʪʝʦʨʠʷ. 

ʆʜʠʥ ʬʠʟʠʢ ʨʘʩʩʢʘʟʘʣ ʤʥʝ, ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʚ ɹʨʶʩʩʝʣʝ ʦʥ ʧʦʧʘʣ ʥʘ ʣʝʢʮʠʶ ʧʦ 

ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ. ɼʦʢʣʘʜʯʠʢ ï ʃʵʣʠʪ ʉʝʛʘʣ ʠʟ ʀʥʩʪʠʪʫʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ 

ʚ ɸʭʝʥʝ ï ʚʢʣʶʯʠʣ ʢʦʤʧʴʶʪʝʨ, ʨʘʩʧʦʣʦʞʠʣ ʩʣʘʡʜʳ ʧʦ ʧʦʨʷʜʢʫ ʠ ʩʪʘʣ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ 

ʤʝʭʘʥʠʟʤʝ ʍʠʛʛʩʘ. ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʉʝʛʘʣ ʟʘʤʝʪʠʣ ʥʘ ʣʠʮʝ ʯʝʣʦʚʝʢʘ, ʩʠʜʝʚʰʝʛʦ ʚ 

ʧʝʨʚʦʤ ʨʷʜʫ, ʧʨʦʷʚʣʝʥʠʝ ʷʚʥʦʛʦ ʥʝʜʦʚʦʣʴʩʪʚʘ. ɼʦʛʘʜʘʚʰʠʩʴ ʦ ʩʚʦʝʡ ʦʧʣʦʰʥʦʩʪʠ, ʉʝʛʘʣ 

ʩʢʘʟʘʣ: ñʗ ʧʦʥʠʤʘʶ, ʵʪʘ ʪʝʦʨʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʝʥʳʤʠ, ʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʘʜʠʮʠʝʡ ʷ ʥʘʟʳʚʘʶ ʩʘʤʦʝ ʢʦʨʦʪʢʦʝ ʠʤʷò. ʅʝ ʫʩʧʝʣ ʉʝʛʘʣ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʜʦʣʞʝʥʠʶ 

ʣʝʢʮʠʠ, ʢʘʢ ʯʝʣʦʚʝʢ ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʛʨʦʤʢʦ ʩʢʘʟʘʣ: ñʄʦʝ ʠʤʷ ʪʦʞʝ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʙʫʢʚ!ò ʕʪʦ 

ʙʳʣ ʈʦʙʝʨʪ ɹʨʘʫʪ. 

ʈʘʙʦʪʳ ʧʦ ʤʝʭʘʥʠʟʤʫ ʍʠʛʛʩʘ ʜʚʫʭ ʙʨʶʩʩʝʣʴʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ï ɹʨʘʫʪʘ ʠ ʌʨʘʥʩʫʘ 

ʕʥʛʣʝʨʘ ï ʯʘʩʪʦ ʮʠʪʠʨʫʶʪ, ʠ ʦʥʠ ʥʝ ʜʝʨʞʘʪ ʟʣʘ ʥʘ ʇʠʪʝʨʘ ʍʠʛʛʩʘ. ʈʘʙʦʪʳ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ï 

ɼʞʝʨʨʠ ɻʫʨʘʣʴʥʠʢʘ, ɼʠʢʘ ʍʘʛʝʥʘ ʠ ʊʦʤʘ ʂʠʙʙʣʘ ï ʮʠʪʠʨʦʚʘʣʠʩʴ ʦʯʝʥʴ ʨʝʜʢʦ ʜʘʞʝ ʪʝʤʠ 

ʬʠʟʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʥʘʜ ʤʝʭʘʥʠʟʤʦʤ ʍʠʛʛʩʘ. ɻʫʨʘʣʴʥʠʢ ʠ ʍʘʛʝʥ ʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʝʚʨʦʧʝʡʩʢʠʝ ʬʠʟʠʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʛʦʚʦʨʝ ʩ ʮʝʣʴʶ ʚʳʯʝʨʢʥʫʪʴ ʠʭ ʠʟ ʠʩʪʦʨʠʠ. 

ʉʚʦʠ ʧʦʜʦʟʨʝʥʠʷ ɻʫʨʘʣʴʥʠʢ ʚʳʩʢʘʟʘʣ ʚ ʩʪʘʪʴʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 2009 ʛʦʜʫ: 

ñʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʚʦʟʥʠʢʘʣʦ ʚʦʧʨʦʩʦʚ ʩ ʧʨʠʟʥʘʥʠʝʤ ʥʘʰʝʛʦ ʚʢʣʘʜʘ ʚ 

ʪʝʦʨʠʶ, ʢʦʪʦʨʫʶ ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʥʘʨʘʚʥʝ ʩ ʕʥʛʣʝʨʦʤ, ɹʨʘʫʪʦʤ ʠ ʍʠʛʛʩʦʤ. ʆʜʥʘʢʦ ʚʩʝ 

ʠʟʤʝʥʠʣʦʩʴ ʚ 1999 ʛʦʜʫ. ʢʦʛʜʘ ʥʘ ʥʘʰʠ ʨʘʙʦʪʳ ʧʝʨʝʩʪʘʣʠ ʩʩʳʣʘʪʴʩʷ ʚ ʩʚʦʠʭ ʜʦʢʣʘʜʘʭ ʠ 

ʩʪʘʪʴʷʭ ʜʘʞʝ ʪʝ ʘʚʪʦʨʳ ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʵʪʦ ʜʝʣʘʪʴ ʥʝ ʟʘʙʳʚʘʣʠò. 

ʈʦʙʝʨʪ ɹʨʘʫʪ ʠ ʌʨʘʥʩʫʘ ʕʥʛʣʝʨ ʠʟ ʉʚʦʙʦʜʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɹʨʶʩʩʝʣʝ ʙʳʣʠ 

ʧʝʨʚʳʤʠ, ʦʧʫʙʣʠʢʦʚʘʚʰʠʤʠ ʨʘʙʦʪʫ ʧʨʦ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ ʢʘʢ 

ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ. ʆʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʟʦʣʷʮʠʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʬʠʟʠʢʦʚ, 

ʟʘʥʠʤʘʚʰʠʭʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʥʦʚʠʯʢʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʍʠʛʛʩ ʙʳʣ ʩʣʝʜʫʶʱʠʤ, ʥʘʧʝʯʘʪʘʚʰʠʤ ʨʘʙʦʪʫ ʧʦ ʵʪʦʡ ʪʝʤʝ, ʠ ʧʝʨʚʳʤ, ʦʙʨʘʪʠʚʰʠʤ ʚʥʠʤʘʥʠʝ 

ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʡ ʯʘʩʪʠʮʳ, ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʝʩʣʠ ʪʝʦʨʠʷ 

ʚʝʨʥʘ. ʊʨʝʪʴʝʡ ʛʨʫʧʧʦʡ, ʦʧʫʙʣʠʢʦʚʘʚʰʝʡ ʨʘʙʦʪʫ ʥʘ ʪʫ ʞʝ ʪʝʤʫ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʩʧʫʩʪʷ, 

ʙʳʣʠ ɻʫʨʘʣʴʥʠʢ, ʍʘʛʝʥ ʠ ʂʠʙʙʣ. 

ʉʝʛʦʜʥʷ ʍʠʛʛʩ ʠʩʧʳʪʳʚʘʝʪ ʷʚʥʫʶ ʥʝʣʦʚʢʦʩʪʴ ʦʪʪʦʛʦ, ʯʪʦ ʪʝʦʨʠʷ ʩʚʷʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩ 

ʝʛʦ ʠʤʝʥʝʤ. ɺ ʨʘʟʛʦʚʦʨʝ ʦʥ ʥʘʟʳʚʘʝʪ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ ñʩʢʘʣʷʨʥʳʡ ʙʦʟʦʥò, ʠʣʠ ñʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʙʦʟʦʥ ʍʠʛʛʩʘò. ʅʘ ʢʘʢʦʡ-ʪʦ ʢʦʥʬʝʨʝʥʮʠʠ ʇʠʪʝʨ ʧʨʠʟʥʘʣ ʥʝʣʝʧʦʩʪʴ ʩʠʪʫʘʮʠʠ, 

ʥʘʯʘʚ ʩʚʦʶ ʣʝʢʮʠʶ ʪʘʢ: ñɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʥʷʪʦʡ ʥʘ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʪʝʨʤʠʥʦʣʦʛʠʠ ʷ ʭʦʯʫ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʦʨʠʪʝʪʘ ʥʘ ʥʝʢʦʪʦʨʳʝ ʢʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʩʚʷʟʳʚʘʶʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩ ʤʦʠʤ ʠʤʝʥʝʤò
93
. ʆʥ ʧʨʝʜʣʦʞʠʣ ʥʘʟʚʘʪʴ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ 

                                                 
92  ɺ 2010 ʛʦʜʫ ʚʩʝ ʰʝʩʪʴ ʬʠʟʠʢʦʚ ʧʦʣʫʯʠʣʠ ʧʨʝʤʠʶ ɼʞ. ɼʞ. ʉʘʢʫʨʘʠ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʟʘ ʨʘʙʦʪʳ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʤʘʩʩʳ. ʎʝʨʝʤʦʥʠʷ ʥʘʛʨʘʞʜʝʥʠʷ ʩʦʩʪʦʷʣʘʩʴ ʚ ʬʝʚʨʘʣʝ 2010 

ʛʦʜʘ ʚ ɺʘʰʠʥʛʪʦʥʝ. ʆʞʠʜʘʣʦʩʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʚʩʝ ʰʝʩʪʝʨʦ ʚʩʪʨʝʪʷʪʩʷ, ʥʦ ʍʠʛʛʩ ʧʨʠʝʭʘʪʴ ʥʝ ʩʤʦʛ. 

 

93 ʉʤ. ʩʪʘʪʴʶ ñSBGT and all thatò ʇʠʪʝʨʘ ʍʠʛʛʩʘ (ʩʙʦʨʥʠʢ Weak Neutral Currents, edited by David ɺ Cline. 

Westview Press, 1997). 

 



ʤʝʭʘʥʠʟʤʦʤ ñɸɹʕɻʍʍʂʍò ʚ ʯʝʩʪʴ ʚʩʝʭ ʝʛʦ ʘʚʪʦʨʦʚ (ɸʥʜʝʨʩʦʥ, ɹʨʘʫʪ, ʕʥʛʣʝʨ, ɻʫʨʘʣʴʥʠʢ, 

ʍʘʛʝʥ, ʍʠʛʛʩ, ʂʠʙʙʣ ʠ óʪ ʍʦʦʬʪ). 

ʊʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʤʝʭʘʥʠʟʤʦʤ ʍʠʛʛʩʘ, ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʠʥʛʨʝʜʠʝʥʪʦʤ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠ ʩʣʘʙʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʯʪʦ ʠ ʜʦʢʘʟʘʣʠ ʨʘʙʦʪʳ ɻʣʵʰʦʫ, ɺʘʡʥʙʝʨʛʘ, ʉʘʣʘʤʘ, ɺʝʣʴʪʤʘʥʘ ʠ óʪ ʍʦʦʬʪʘ. 

ʅʘ ʧʦʚʝʩʪʢʫ ʜʥʷ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʧʨʦʚʝʨʢʝ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ. ʂ ʩʯʘʩʪʴʶ, ʪʝʦʨʠʷ ʧʨʝʜʩʢʘʟʘʣʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʨʝʭ ʚʠʜʦʚ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʭ ʥʠʢʦʛʜʘ ʧʨʝʞʜʝ ʥʝ ʚʠʜʝʣʠ. ʈʘʩʯʝʪʳ ɺʘʡʥʙʝʨʛʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʚʝ W-ʯʘʩʪʠʮʳ ʜʦʣʞʥʳ ʚʝʩʠʪʴ ʧʨʠʤʝʨʥʦ ʚ ʩʦʨʦʢ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʪʦʥʳ, ʘ 

Z-ʯʘʩʪʠʮʳ ï ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ W-ʯʘʩʪʠʮ. ɺ ʨʫʢʘʭ ʫ ʬʠʟʠʢʦʚ ʧʦʷʚʠʣʩʷ ʥʘʜʝʞʥʳʡ ʢʦʤʧʘʩ ï 

ʪʝʧʝʨʴ ʦʥʠ ʟʥʘʣʠ, ʛʜʝ ʠʩʢʘʪʴ ʵʪʠ ʯʘʩʪʠʮʳ. 

 

ɻʣʘʚʘ 5 
ɽʚʨʦʧʝʡʮʳ ʫʭʦʜʷʪ ʚ ʦʪʨʳʚ 

 

ʕʪʦ ʧʨʦʠʟʦʰʣʦ 30 ʜʝʢʘʙʨʷ 1972 ʛʦʜʘ. ʉʘʤʦʣʝʪ ʢʦʩʥʫʣʩʷ ʟʝʤʣʠ, ʚʟʚʠʟʛʥʫʣʠ ʨʝʟʠʥʦʚʳʝ 

ʢʦʣʝʩʘ, ʰʘʩʩʠ ʧʨʦʛʥʫʣʠʩʴ, ʧʨʠʥʷʚ ʥʘ ʩʝʙʷ ʧʦʣʥʫʶ ʪʷʞʝʩʪʴ ʩʘʤʦʣʝʪʘ. ɼʚʠʛʘʪʝʣʠ ʟʘʤʝʜʣʠʣʠ 

ʩʚʦʝ ʚʨʘʱʝʥʠʝ, ʛʫʣ ʩʪʘʣ ʪʠʰʝ, ʩʘʤʦʣʝʪ ʧʦʜʨʫʣʠʣ ʢ ʪʝʨʤʠʥʘʣʫ ʠ ʦʩʪʘʥʦʚʠʣʩʷ. ʇʦ ʚʥʫʪʨʝʥʥʝʡ 

ʩʚʷʟʠ ʧʠʣʦʪ ʨʘʟʨʝʰʠʣ ʧʘʩʩʘʞʠʨʘʤ ʦʪʩʪʝʛʥʫʪʴ ʨʝʤʥʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʟʜʨʘʚʠʣ ʩ ʧʨʠʙʳʪʠʝʤ 

ʚ ʟʠʤʥʶʶ ʩʫʤʨʘʯʥʫʶ ɸʥʛʣʠʶ. 

ɼʦʥʘʣʴʜ ʇʝʨʢʠʥʩ, ʬʠʟʠʢ ʠʟ ʆʢʩʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘʙʣʶʜʘʣ ʠʟ ʟʜʘʥʠʷ 

ʪʝʨʤʠʥʘʣʘ ʘʵʨʦʧʦʨʪʘ ʍʠʪʨʦʫ, ʢʘʢ ʧʘʩʩʘʞʠʨʳ ʙʝʨʫʪ ʩʚʦʠ ʯʝʤʦʜʘʥʳ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚ ʦʯʝʨʝʜʴ ʥʘ 

ʧʘʩʧʦʨʪʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʨʠʙʳʚʰʠʡ ʠʟ ɻʝʨʤʘʥʠʠ ʩʘʤʦʣʝʪ ʜʦʩʪʘʚʠʣ ʪʫʨʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ 

ʥʘ ʧʨʘʟʜʥʦʚʘʥʠʝ ʅʦʚʦʛʦ ʛʦʜʘ ʚ ʃʦʥʜʦʥʝ ʠ ʘʥʛʣʠʯʘʥ, ʚʦʟʚʨʘʱʘʶʱʠʭʩʷ ʜʦʤʦʡ ʧʦ ʝʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʦʞʜʝʩʪʚʝʥʩʢʠʭ ʢʘʥʠʢʫʣ. ʇʝʨʢʠʥʩʫ ʥʝ ʧʨʠʰʣʦʩʴ ʜʦʣʛʦ ʠʩʢʘʪʴ ʚ ʪʦʣʧʝ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʦʛʦ ʦʥ ʚʩʪʨʝʯʘʣ, ï ɻʝʣʴʤʫʪ ʌʝʡʩʥʝʨ, ʬʠʟʠʢ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʭʝʥʘ, ʧʝʨʚʳʤ ʫʚʠʜʝʣ ʝʛʦ; 

ʦʥ ʰʠʨʦʢʦ ʫʣʳʙʘʣʩʷ ʠ ʨʘʟʤʘʭʠʚʘʣ ʬʦʪʦʩʥʠʤʢʦʤ. 

ʌʝʡʩʥʝʨ ʧʨʦʰʝʣ ʪʘʤʦʞʥʶ, ʧʦʟʜʦʨʦʚʘʣʩʷ ʠ ʩʨʘʟʫ ʧʦʪʘʱʠʣ ʇʝʨʢʠʥʩʘ ʢ ʩʪʦʣʫ. ʅʝʤʝʮ 

ʧʦʣʦʞʠʣ ʥʘ ʩʪʦʣ ʬʦʪʦʛʨʘʬʠʶ, ʠ ʦʥʠ ʦʙʘ ʩʪʘʣʠ ʧʨʠʩʪʘʣʴʥʦ ʠʟʫʯʘʪʴ ʝʝ. ʅʘ ʯʝʨʥʦʤ ʬʦʥʝ ʙʳʣʠ 

ʚʠʜʥʳ ʙʝʣʳʝ ʧʷʪʥʘ, ʪʦʥʢʠʝ ʚʠʭʨʠ ʠ ʢʦʣʴʮʘ, ʧʦʭʦʞʠʝ ʥʘ ʩʣʝʜʳ ʦʪ ʧʫʣʴ. ɼʣʷ ʥʝʦʧʳʪʥʦʛʦ ʛʣʘʟʘ 

ʢʘʨʪʠʥʘ ʢʘʟʘʣʘʩʴ ʙʝʩʩʤʳʩʣʝʥʥʳʤ ʥʘʛʨʦʤʦʞʜʝʥʠʝʤ ʧʦʣʦʩ ʠ ʧʷʪʝʥ, ʥʦ ʜʣʷ ʇʝʨʢʠʥʩʘ ʠ 

ʌʝʡʩʥʝʨʘ ʦʜʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʬʦʪʦʛʨʘʬʠʶ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʠʭ ʩʝʨʜʮʘ ʫʯʘʱʝʥʥʦ 

ʟʘʙʠʣʠʩʴ. ʕʪʦ ʙʳʣʦ ʥʘʩʪʦʷʱʝʝ ʦʪʢʨʳʪʠʝ! ʇʝʨʢʠʥʩ ʩʨʘʟʫ ʧʦʥʷʣ ʚʩʶ ʝʛʦ ʚʘʞʥʦʩʪʴ, ʠ ʦʥʠ ʩ 

ʌʝʡʩʥʝʨʦʤ ʦʪʧʨʘʚʠʣʠʩʴ ʚ ʙʘʨ ʦʪʧʨʘʟʜʥʦʚʘʪʴ ʩʦʙʳʪʠʝ. ʌʝʡʩʥʝʨ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʠʣ 

ʟʘʝʭʘʪʴ ʧʦ ʜʦʨʦʛʝ ʥʘ ʘʫʢʮʠʦʥ ñʂʨʠʩʪʠò ʠ ʟʘ ʙʦʣʴʰʠʝ ʜʝʥʴʛʠ ʧʨʦʜʘʪʴ ʬʦʪʦʛʨʘʬʠʶ. ʆʥ ʥʘʟʚʘʣ 

ʝʝ ñBilderbuch eventò ï ʠʣʣʶʩʪʨʘʮʠʝʡ ʠʟ ʢʥʠʛʠ ʩ ʢʘʨʪʠʥʢʘʤʠ. ʕʪʦ ʙʳʣ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ 

ʥʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʬʠʟʠʢʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʘʨʪʠʥʢʠ ʩ ʧʦʷʩʥʝʥʠʷʤʠ
94

. 

ɺ 1972 ʛʦʜʫ ʪʦʣʴʢʦ ʥʝʤʥʦʛʠʝ ʬʠʟʠʢʠ ʩʣʳʰʘʣʠ ʦ ʙʦʟʦʥʝ ʍʠʛʛʩʘ, ʘ ʪʝ, ʢʪʦ ʩʣʳʰʘʣ, 

ʩʯʠʪʘʣʠ, ʯʪʦ ʦʭʦʪʫ ʟʘ ʵʪʦʡ ʯʘʩʪʠʮʝʡ ʥʘʯʠʥʘʪʴ ʝʱʝ ʩʣʠʰʢʦʤ ʨʘʥʦ. ʇʨʠʯʠʥʘ ʙʳʣʘ ʧʨʦʩʪʘ: 

ʬʠʟʠʢʠ ʧʦʥʷʪʠʷ ʥʝ ʠʤʝʣʠ, ʢʘʢ ʝʝ ʥʘʡʪʠ. ʆʥʠ ʟʥʘʣʠ ʦ ʙʦʟʦʥʝ ʍʠʛʛʩʘ ʩʪʦʣʴ ʤʘʣʦ, ʯʪʦ ʢʘʟʘʣʦʩʴ, 

ʦʙʥʘʨʫʞʠʪʴ ʝʛʦ ʧʦʯʪʠ ʪʘʢ ʞʝ ʪʨʫʜʥʦ, ʢʘʢ ʠʛʦʣʢʫ ʚ ʩʪʦʛʝ ʩʝʥʘ. ɺʦʪ ʧʦʯʝʤʫ ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʬʠʟʠʢʠ ʦʪʧʨʘʚʠʣʠʩʴ ʥʘ ʦʭʦʪʫ ʟʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʉʪʠʚʝʥʦʤ ɺʘʡʥʙʝʨʛʦʤ ʠ ɸʙʜʫʩʦʤ ʉʘʣʘʤʦʤ ʚ 1960-ʭ ʛʦʜʘʭ ʠ 

ʧʦʜʢʨʝʧʣʝʥʥʦʡ ʨʘʙʦʪʘʤʠ ʊʠʥʠ ɺʝʣʴʪʤʘʥʘ ʠ ɻʝʨʘʨʜʘ ʪó ʍʦʦʬʪʘ 1971 ʛʦʜʘ. ɺʘʞʥʦʩʪʴ ʝʝ ʙʳʣʦ 

ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʧʦʩʣʝ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʄʘʢʩʚʝʣʣʘ, ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʢʦʥʮʝ XIX 

ʚʝʢʘ, ʵʪʦ ʙʳʣʘ ʧʝʨʚʘʷ ʪʝʦʨʠʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʜʚʝ ʩʠʣʳ ʧʨʠʨʦʜʳ. ʌʠʟʠʢʠ ʟʥʘʣʠ: ʪʦʛʦ, ʢʪʦ 

ʥʘʡʜʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ, ʞʜʝʪ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ. 

                                                 
94 ɼʚʘ ʧʦʜʨʦʙʥʳʭ ʦʪʯʝʪʘ ʦʙ ʦʪʢʨʳʪʠʠ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ ʦʩʦʙʝʥʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳ. ʇʝʨʚʳʡ ʙʳʣ ʥʘʧʠʩʘʥ 

ɼʦʥʘʣʴʜʦʤ ʇʝʨʢʠʥʩʦʤ, ʥʘʭʦʜʠʚʰʠʤʩʷ ʚ ʮʝʥʪʨʝ ʩʦʙʳʪʠʡ (ñGargamelle and the discovery of neutral currentsò, ʚ ʢʥ.: 

The Rise of the Standard Model. Cambridge University Press, 1997). ɺʪʦʨʦʡ ʧʦʣʝʟʥʳʡ ʦʪʯʝʪ ʥʘʧʠʩʘʥ ʇʠʪʝʨʦʤ 

ɻʘʣʠʩʦʥʦʤ (ñThe discovery of neutral currentsò, ʚ ʩʙʦʨʥʠʢʝ ñWeak Neutral Currentsò. Westview Press, 1997). 

 



ʅʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʩʦʙʠʨʘʣʠʩʴ ʜʦʙʳʪʴ, ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʧʨʦʙʣʝʤʦʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʭʘʥʠʟʤʝ ʍʠʛʛʩʘ. ʀʤʝʥʥʦ ʧʦʣʝ ʍʠʛʛʩʘ ʜʘʝʪ ʤʘʩʩʫ ʥʦʚʳʤ ʯʘʩʪʠʮʘʤ ï W- ʠ 

Z-ʙʦʟʦʥʘʤ, ʧʨʝʜʩʢʘʟʘʥʥʳʤ ʪʝʦʨʠʝʡ. ʀʪʘʢ, ʝʩʣʠ ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʧʦʜʪʚʝʨʜʠʪʩʷ, ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ ʠʣʠ ʯʪʦ-ʪʦ, ʧʦʭʦʞʝʝ ʥʘ ʥʝʛʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʨʘʚʠʣʴʥʦ 

ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʦʙʨʝʪʝʥʠʷ ʤʘʩʩʳ. ʕʪʦ ʥʝ ʙʫʜʝʪ ʩʪʨʦʛʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʝʦʨʠʠ ʍʠʛʛʩʘ, 

ʥʦ ʷʚʠʪʩʷ ʧʝʨʚʳʤ ʢʦʩʚʝʥʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʜʝʠ. 

ɺ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʳʣʦ ʩʜʝʣʘʥʦ ʤʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʬʠʟʠʢʠ ʤʦʛʣʠ ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ. ʂʨʦʤʝ ʜʚʫʭ ʥʦʚʳʭ 

ʯʘʩʪʠʮ (ʧʨʠʯʝʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʫ ʬʠʟʠʢʦʚ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʢʘ, 

ʧʦʜʩʢʘʟʳʚʘʶʱʘʷ, ʛʜʝ ʠʭ ʠʩʢʘʪʴ), ʚ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʳʣ ʦʧʠʩʘʥ ʥʝʢʠʡ 

ʪʦʥʢʠʡ ʵʬʬʝʢʪ, ʥʘʟʳʚʘʝʤʳʡ ñʥʝʡʪʨʘʣʴʥʳʤ ʪʦʢʦʤò. ʆʙʳʯʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʧʝʨʝʪʝʢʘʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʜʨʫʛʦʝ. 

ʅʝʡʪʨʘʣʴʥʳʡ ʪʦʢ ï ʥʦʚʳʡ ʚʠʜ ʪʦʢʘ, ʩʦʟʜʘʚʘʝʤʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳʤʠ Z-ʯʘʩʪʠʮʘʤʠ, 

ʧʨʦʩʢʘʣʴʟʳʚʘʶʱʠʤʠ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ. ʌʠʟʠʢʠ ʩʯʠʪʘʣʠ, ʯʪʦ, ʠʤʝʷ ʥʝʦʙʭʦʜʠʤʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʥʠ ʤʦʛʣʠ ʙʳ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ. ʀ ʩʣʝʜ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʦʢʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʭʦʞ ʥʘ ʩʧʠʨʘʣʴʥʳʡ ʪʨʝʢ, ʷʚʥʦ ʨʘʟʣʠʯʠʤʳʡ ʥʘ ʬʦʪʦʩʥʠʤʢʝ ɻʝʣʴʤʫʪʘ 

ʌʝʡʩʥʝʨʘ, ʢʦʪʦʨʳʡ ʪʦʪ ʜʝʨʞʘʣ ʚ ʨʫʢʘʭ ʚ ʜʝʥʴ ʩʚʦʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ ʍʠʪʨʦʫ. 

ɽʩʣʠ ʙʳ W- ʠ Z-ʯʘʩʪʠʮʳ ʠʣʠ ʤʠʤʦʣʝʪʥʳʝ ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠʩʴ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʵʣʝʢʪʨʦʩʣʘʙʫʶ ʪʝʦʨʠʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʳʙʨʦʩʠʪʴ ʥʘ ʩʚʘʣʢʫ, ʠ ʚʩʷ ʠʜʝʷ 

ʍʠʛʛʩʘ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʤʘʩʩʳ ʯʘʩʪʠʮ ʙʳʣʘ ʙʳ ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʩʦʤʥʝʥʠʝ. ʏʪʦʙʳ ʥʘʡʪʠ 

ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ, ʬʠʟʠʢʠ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʵʣʝʤʝʥʪʘʨʥʳʤ ʯʘʩʪʠʮʘʤ ʦʙʨʘʪʠʣʠʩʴ ʢ 

ʧʦʤʦʱʠ ʥʝʫʪʦʤʠʤʳʭ ʨʘʙʦʯʠʭ ʣʦʰʘʜʦʢ ï ʫʩʢʦʨʠʪʝʣʝʡ, ʫʩʪʘʥʦʚʦʢ, ʨʘʟʛʦʥʷʶʱʠʭ ʧʦʪʦʢʠ 

ʯʘʩʪʠʮ ʜʦ ʬʝʥʦʤʝʥʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ. ʅʝʩʫʱʠʝʩʷ ʚ ʥʠʭ ʯʘʩʪʠʮʳ ʣʠʙʦ ʦʙʨʫʰʠʚʘʶʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ, ʣʠʙʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ, ʣʝʪʷʱʠʤʠ ʚ ʜʨʫʛʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʋʩʢʦʨʠʪʝʣʠ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ ʚ ʢʦʥʮʝ 1920-ʭ ʛʦʜʦʚ. ʇʦʥʘʯʘʣʫ ʵʪʦ ʙʳʣʠ ʧʨʠʤʠʪʠʚʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʙʨʘʥʥʳʝ ʠʟ ʫʟʣʦʚ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ. ɺ ʨʘʥʥʠʭ ʤʦʜʝʣʷʭ ʧʫʯʢʠ ʯʘʩʪʠʮ, ʣʝʪʝʚʰʠʭ 

ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʘʪʦʤʥʳʭ ʷʜʝʨ. ɺ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʫʩʢʦʨʠʪʝʣʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʠ ʛʨʦʤʦʟʜʢʠʝ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʣʘʥʝʪʝ, ʠ ʩʝʛʦʜʥʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʯʘʩʪʠʮ, ʣʝʪʘʶʱʠʭ ʚ ʥʠʭ ʩ ʦʛʨʦʤʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʚʳʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʘʷ ʵʥʝʨʛʠʷ ʠ ʚʦʟʥʠʢʘʶʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʯʘʩʪʠʮʳ. 

ʀʩʪʦʨʠʷ ʫʩʢʦʨʠʪʝʣʝʡ ʥʘʯʘʣʘʩʴ ʚ 1900-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʕʨʥʝʩʪ ʈʝʟʝʨʬʦʨʜ ʠ ʜʨʫʛʠʝ ʬʠʟʠʢʠ 

ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ ʘʪʦʤʥʦʡ ʬʠʟʠʢʠ. ʈʝʟʝʨʬʦʨʜ ʫʞʝ ʪʦʛʜʘ ʟʥʘʣ, ʯʪʦ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʫʩʢʘʶʪ ʧʦʪʦʢʠ ʙʳʩʪʨʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʘʪʦʤʘ. ʆʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʨʘʣʠ ʨʘʜʠʡ ï 

ʦʥ ʠʩʧʫʩʢʘʝʪ ʘʣʴʬʘ-ʯʘʩʪʠʮʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʧʨʦʪʦʥʦʚ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ ʠ ʚʳʣʝʪʘʶʱʠʝ 

ʩʦ ʩʢʦʨʦʩʪʴʶ, ʧʨʝʚʳʰʘʶʱʝʡ 20 000 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʀʤʝʥʥʦ ʘʣʴʬʘ-ʯʘʩʪʠʮʳ ʠ 

ʧʨʠʤʝʥʠʣ ʈʝʟʝʨʬʦʨʜ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʝʛʦ ʚ 1911 ʛʦʜʫ ʢ ʦʪʢʨʳʪʠʶ 

ʩʪʨʫʢʪʫʨʳ ʘʪʦʤʥʦʛʦ ʷʜʨʘ. 

ɿʘʢʦʥʯʠʚ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʄʘʥʯʝʩʪʝʨʝ, ʈʝʟʝʨʬʦʨʜ ʧʝʨʝʝʭʘʣ ʚ 

ʂʝʤʙʨʠʜʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʜʝ ʩʪʘʣ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʝʩʪʠʞʥʦʡ ʂʘʚʝʥʜʠʰʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʘ ʩʧʫʩʪʷ ʰʝʩʪʴ ʣʝʪ ï ʧʨʝʟʠʜʝʥʪʦʤ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʪʦ ʚʨʝʤʷ ʦʥ ʫʞʝ 

ʙʳʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʣʠʷʪʝʣʴʥʳʭ ʬʠʟʠʢʦʚ ʚ ʤʠʨʝ. ɺ 1927 ʛʦʜʫ ʦʥ ʦʙʨʘʪʠʣʩʷ ʩ ʧʨʝʟʠʜʝʥʪʩʢʦʡ 

ʨʝʯʴʶ ʢ ʯʣʝʥʘʤ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʜʣʷ ʬʠʟʠʢʦʚ ʢʨʘʡʥʝ 

ʚʘʞʥʦ ʠʤʝʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʫʯʢʠ ʯʘʩʪʠʮ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʯʝʤ ʫ ʘʣʴʬʘ-ʯʘʩʪʠʮ, 

ʵʥʝʨʛʠʷʤʠ
95

. ñʕʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʦʚʳʭ ʥʝʦʙʳʯʥʳʭ ʠ ʚʘʞʥʳʭ 

ʦʙʣʘʩʪʷʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʝʥʠʝʤ ʠ 

                                                 
95 Frank Close, Michael Marten and Christine Sutton. The Particle Odyssey: Journey to the Heart of Matter. Oxford 
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ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʘʪʦʤʥʳʭ ʷʜʝʨ, ʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤò, ï ʩʢʘʟʘʣ ʦʥ. 

ʉʣʦʚʘ ʈʝʟʝʨʬʦʨʜʘ ʙʳʣʠ ʫʩʣʳʰʘʥʳ. ɺʩʢʦʨʝ ʚ ʂʘʚʝʥʜʠʰʝ ʠʨʣʘʥʜʩʢʠʡ ʬʠʟʠʢ ʕʨʥʝʩʪ 

ʋʦʣʪʦʥ ʠ ʝʛʦ ʢʦʣʣʝʛʘ, ʡʦʨʢʰʠʨʝʮ ɼʞʦʥ ʂʦʢʨʦʬʪ, ʥʘʯʘʣʠ ʩʦʙʠʨʘʪʴ ʫʩʪʘʥʦʚʢʫ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦʣʫʯʘʪʴ ʧʫʯʢʠ ʯʘʩʪʠʮ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʋʩʪʘʥʦʚʢʘ 

ʙʳʣʘ ʝʱʝ ʥʝʩʦʚʝʨʰʝʥʥʘ, ʥʦ ʦʥʘ ʨʘʙʦʪʘʣʘ! ʅʘ ʦʜʥʦʤ ʢʦʥʮʝ ʋʦʣʪʦʥ ʠ ʂʦʢʨʦʬʪ ʫʩʪʘʥʦʚʠʣʠ 

ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʚʦʜʦʨʦʜʦʤ. ʇʨʠʣʦʞʝʥʥʦʝ ʢ ʩʪʝʥʢʘʤ ʢʦʣʙʳ ʥʘʧʨʷʞʝʥʠʝ 

ʚʳʜʠʨʘʣʦ ʵʣʝʢʪʨʦʥʳ ʠʟ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ, ʦʩʪʘʚʣʷʷ ʚʥʫʪʨʠ ʩʦʩʫʜʘ ʛʦʣʳʝ ʷʜʨʘ ʚʦʜʦʨʦʜʘ, ʪʦ 

ʝʩʪʴ ʧʨʦʪʦʥʳ
96
. ʇʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʧʨʦʪʦʥʳ ʫʩʢʦʨʷʣʠʩʴ ʜʨʫʛʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, 

ʧʨʠʣʦʞʝʥʥʳʤ ʢ ʪʦʨʮʘʤ 8-ʤʝʪʨʦʚʦʡ ʪʨʫʙʳ, ʩʦʩʪʳʢʦʚʘʥʥʦʡ ʩ ʢʦʣʙʦʡ. ʀʜʝʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʫʩʢʦʨʝʥʥʳʝ ʚ ʪʨʫʙʝ ʧʨʦʪʦʥʳ ʚʨʝʟʘʣʠʩʴ ʚ ʦʙʲʝʢʪ, ʧʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʠʭ ʧʫʪʠ. 

ʋʦʣʪʦʥ ʠ ʂʦʢʨʦʬʪ ʧʦʜʫʤʘʣʠ ʠ ʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʢʠ ʦʥʠ ʟʘʙʨʘʣʠʩʴ ʚ ʩʜʝʣʘʥʥʦʝ ʠʤʠ ʥʝʙʦʣʴʰʦʝ ʜʝʨʝʚʷʥʥʦʝ ʫʢʨʳʪʠʝ ʚ ʮʝʥʪʨʝ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʦʙʣʦʞʝʥʥʦʝ ʩʚʠʥʮʦʤ ʜʣʷ ʵʢʨʘʥʠʨʦʚʘʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʋʦʣʪʦʥʘ ʠ ʂʦʢʨʦʬʪʘ 

ʩʪʘʣʦ, ʢʘʢ ʈʝʟʝʨʬʦʨʜ ʠ ʧʨʝʜʧʦʣʘʛʘʣ, ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɺ 1932 ʛʦʜʫ ʬʠʟʠʢʠ 

ʥʘʧʨʘʚʠʣʠ ʧʦʪʦʢ ʯʘʩʪʠʮ ʠʟ ʵʪʦʛʦ ʧʨʦʪʦʫʩʢʦʨʠʪʝʣʷ ʥʘ ʣʠʪʠʡ, ʩʘʤʳʡ ʣʝʛʢʠʡ ʠʟ ʤʝʪʘʣʣʦʚ. 

ʇʫʯʦʢ ʧʨʦʪʦʥʦʚ ʚʨʝʟʘʣʩʷ ʚ ʤʠʰʝʥʴ ʠ ʨʘʩʢʘʣʳʚʘʣ ʘʪʦʤʳ ʣʠʪʠʷ ʥʘ ʜʚʝ ʯʘʩʪʠ. ʋʦʣʪʦʥ ʠ 

ʂʦʢʨʦʬʪ ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʥʘ ʜʚʦʠʭ ʚ 1951 ʛʦʜʫ ʟʘ ʠʟʦʙʨʝʪʝʥʠʝ ʤʝʪʦʜʘ 

ʫʩʢʦʨʝʥʠʷ ʯʘʩʪʠʮ ʠ ʨʘʩʱʝʧʣʝʥʠʝ ʘʪʦʤʘ. 

ʈʘʩʱʝʧʣʝʥʠʝ ʘʪʦʤʘ ʙʳʣʦ ʵʧʦʭʘʣʴʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ, ʥʦ, ʯʪʦʙʳ ʨʘʟʜʨʦʙʠʪʴ ʘʪʦʤʳ ʥʘ 

ʝʱʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ ʠʟʫʯʠʪʴ ʠʭ, ʬʠʟʠʢʘʤ ʪʨʝʙʦʚʘʣʠʩʴ ʫʩʢʦʨʠʪʝʣʠ ʧʦʤʦʱʥʝʝ. 

ʆʙʳʯʥʦ ʫʩʢʦʨʠʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʝʣʠʯʠʥʦʡ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ, ʢʦʪʦʨʫʶ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚ 

ʥʠʭ. (ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʝʜʠʥʠʮʳ ʵʥʝʨʛʠʠ ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʢʪʨʦʥʚʦʣʴʪʘʤʠ (ʵɺ), 

ʦʜʠʥ ʵʣʝʢʪʨʦʥʚʦʣʴʪ ï ʢʦʣʠʯʝʩʪʚ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʵʣʝʢʪʨʦʥ ʧʦʣʫʯʘʝʪ, ʢʦʛʜʘ ʦʥ 

ʫʩʢʦʨʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 1 ʚʦʣʴʪ.) ʕʣʝʢʪʨʦʥʚʦʣʴʪ ï ʥʝ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ 

ʊʨʝʙʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 600 ʪʨʠʣʣʠʦʥʦʚ ʵʣʝʢʪʨʦʥʚʦʣʴʪ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʤʦʥʝʪʢʫ ʚ ʦʜʠʥ ʬʫʥʪ 

ʩʪʝʨʣʠʥʛʦʚ ʥʘ ʤʠʣʣʠʤʝʪʨ ʦʪ ʟʝʤʣʠ. ʏʪʦʙʳ ʨʘʩʱʝʧʠʪʴ ʘʪʦʤ ʪʨʝʙʫʝʪʩʷ 100 000 ʵɺ. ɸ ʯʪʦʙʳ 

ʚʳʙʠʪʴ ʵʣʝʢʪʨʦʥ ʠʟ ʘʪʦʤʘ, ʥʫʞʥʦ ʪʦʣʴʢʦ 14 ʵɺ. ʌʠʟʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʥʝʨʛʠʠ 

ʧʫʯʢʦʚ ʦʙʦʟʥʘʯʝʥʠʷ, ʢʨʘʪʥʳʝ ʪʳʩʷʯʘʤ ʵʣʝʢʪʨʦʥʚʦʣʴʪ: ʢʵɺ ï ʜʣʷ ʪʳʩʷʯ, ʄʵɺ ï ʜʣʷ 

ʤʠʣʣʠʦʥʦʚ, ɻʵɺ ï ʜʣʷ ʤʠʣʣʠʘʨʜʦʚ, ʠ ʊʵɺ ï ʜʣʷ ʪʨʠʣʣʠʦʥʦʚ ʵʣʝʢʪʨʦʥʚʦʣʴʪ. 

ʆʜʥʦʡ ʠʟ ʥʝʧʨʠʷʪʥʳʭ ʧʨʦʙʣʝʤ, ʧʨʝʩʣʝʜʦʚʘʚʰʠʭ ʧʝʨʚʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʫʩʢʦʨʠʪʝʣʝʡ, 

ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʠʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʟʛʦʥʘ ʯʘʩʪʠʮ ʜʦ ʙʦʣʝʝ 

ʚʩrʦʢʠʭ ʩʢʦʨʦʩʪʝʡ. ɺ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʨʘʟʦʛʥʘʪʴ ʧʫʯʢʠ ʯʘʩʪʠʮ ʜʦ ʢʘʢʠʭ ʫʛʦʜʥʦ ʵʥʝʨʛʠʡ, 

ʫʩʢʦʨʷʷ ʠʭ ʩʠʣʴʥʳʤʠ ʧʦʣʷʤʠ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ. ʌʠʟʠʢʠ ʧʦʧʳʪʘʣʠʩʴ ʜʝʣʘʪʴ ʪʘʢ, ʥʦ 

ʵʪʘ ʠʜʝʷ ʧʨʦʚʘʣʠʣʘʩʴ: ʦʥʠ ʥʘʫʯʠʣʠʩʴ ʧʦʣʫʯʘʪʴ ʦʛʨʦʤʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ, ʥʦ ʯʝʨʝʟ 

ʫʩʪʘʥʦʚʢʫ ʧʦʙʝʞʘʣʠ ʠʩʢʨʳ ï ʚʦʟʥʠʢʘʣ ʧʨʦʙʦʡ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʋʦʣʪʦʥ ʠ ʂʦʢʨʦʬʪ ʫʧʦʨʥʦ ʪʨʫʜʠʣʠʩʴ ʥʘʜ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʚʦʝʛʦ 

ʫʩʢʦʨʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʳ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ ʕʨʥʝʩʪ ʃʦʫʨʝʥʩ ʠʟ 

ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɹʝʨʢʣʠ ʧʨʠʜʫʤʘʣ ʥʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʨʝʰʠʚʰʫʶ 

ʧʨʦʙʣʝʤʫ ʙʦʣʴʰʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ
97
. ʆʥ ʧʦʟʘʠʤʩʪʚʦʚʘʣ ʠʜʝʶ ʠʟ ʩʪʘʪʴʠ ʥʦʨʚʝʞʩʢʦʛʦ 

ʠʥʞʝʥʝʨ ʈʦʣʴʬʘ ɺʠʜʨʦʫ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʥʝʤʝʮʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʞʫʨʥʘʣʝ. ʃʦʫʨʝʥʩ ʥʝ 

ʟʥʘʣ ʷʟʳʢʘ ʠ ʥʝ ʤʦʛ ʧʨʦʯʠʪʘʪʴ ʪʝʢʩʪ ʩʪʘʪʴʠ ï ʦʥ ʫʣʦʚʠʣ ʩʤʳʩʣ ʧʨʦʩʪ ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʠʩʫʥʢʠ. 

ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʫʩʢʦʷʪʴʩʷ, ʜʚʠʛʘʷʩʴ ʚ ʜʣʠʥʥʦʡ ʧʨʷʤʦʡ ʪʨʫʙʢʝ, ʯʘʩʪʠʮʳ ʨʘʩʢʨʫʯʠʚʘʣʠʩʴ 

ʧʦ ʩʧʠʨʘʣʠ, ʫʩʢʦʨʷʷʩʴ ʥʘ ʢʘʞʜʦʤ ʚʠʪʢʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʵʪʦʡ ʫʩʪʘʥʦʚʢʝ ʦʢʘʟʘʣʦʩʴ 

ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʣʘʙʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ. 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʃʦʫʨʝʥʩʦʤ ʫʩʪʘʥʦʚʢʘ ʩʪʘʣʘ ʥʘʟʳʚʘʪʴʩʷ ʮʠʢʣʦʪʨʦʥʥʳʤ 
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ʫʩʢʦʨʠʪʝʣʝʤ. ɺʥʫʪʨʠ ʫʩʪʘʥʦʚʢʠ ʨʘʟʤʝʨʦʤ ʩ ʥʝʙʦʣʴʰʫʶ ʪʘʨʝʣʢʫ ʯʘʩʪʠʮʳ ʜʚʠʛʘʣʠʩʴ ʧʦ ʢʨʫʛʫ 

ʠ ʫʩʢʦʨʷʣʠʩʴ ʥʘ ʢʘʞʜʦʤ ʚʠʪʢʝ ʧʝʨʝʤʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ. ʕʪʦ ʙʳʣʦ ʧʦʭʦʞʝ ʥʘ ʪʦ, 

ʢʘʢ ʝʩʣʠ ʙʳ ʚʳ ʨʘʩʢʨʫʯʠʚʘʣʠ ʢʘʨʫʩʝʣʴ ʚʩʝ ʙʳʩʪʨʝʝ ʠ ʙʳʩʪʨʝʝ, ʩʪʦʷ ʨʷʜʦʤ ʠ ʢʘʞʜʳʝ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʩ ʩʠʣʦʡ ʧʦʜʪʘʣʢʠʚʘʷ ʝʝ. ʏʘʩʪʠʮʳ, ʥʘʧʨʘʚʣʷʝʤʳʝ ʤʦʱʥʳʤʠ ʤʘʛʥʠʪʘʤʠ, 

ʢʨʫʞʠʣʠ ʚʥʫʪʨʠ ʮʠʢʣʦʪʨʦʥʘ ʠ ʧʦ ʤʝʨʝ ʧʦʣʫʯʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʨʘʩʢʨʫʯʠʚʘʣʠʩʴ ʧʦ ʩʧʠʨʘʣʠ. 

ʇʨʦʰʣʦ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʚ ʫʩʢʦʨʠʪʝʣʝ ʃʦʫʨʝʥʩʘ ʯʘʩʪʠʮʳ ʫʞʝ ʨʘʟʛʦʥʷʣʠʩʴ ʜʦ ʵʥʝʨʛʠʡ 

ʦʢʦʣʦ 5 ʄʵɺ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʋʦʣʪʦʥ ʠ ʂʦʢʨʦʬʪ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʣʠʰʴ 800 ʢʵɺ. ʋʩʪʘʥʦʚʢʘ 

ʃʦʫʨʝʥʩʘ, ʢʦʪʦʨʫʶ ʩʘʤ ʦʥ ʥʘʟʳʚʘʣ ñʧʨʦʪʦʥʥʦʡ ʢʘʨʫʩʝʣʴʶò, ʙʳʣʘ ʥʝ ʪʦʣʴʢʦ ʙʦʣʝʝ ʤʦʱʥʦʡ, 

ʥʦ ʠ ʜʦʚʦʣʴʥʦ ʢʦʤʧʘʢʪʥʦʡ ï ʦʥʘ ʫʤʝʱʘʣʘʩʴ ʥʘ ʝʛʦ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʦʣʝ. 

ʃʦʫʨʝʥʩ ʧʦʩʪʨʦʠʣ ʮʝʣʫʶ ʩʝʨʠʶ ʮʠʢʣʦʪʨʦʥʦʚ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʙʳʣ 

ʢʨʫʧʥʝʝ ʠ ʤʦʱʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ. ʇʝʨʚʳʡ ʠʤʝʣ ʚʩʝʛʦ 5 ʜʶʡʤʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʥʦ ʢ 1939 ʛʦʜʫ 

ʮʠʢʣʦʪʨʦʥʳ ʩʪʘʣʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠʤʠ, ʢ ʧʨʠʤʝʨʫ, ʚ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʮʠʢʣʦʪʨʦʥ-ʨʝʢʦʨʜʩʤʝʥ ʜʠʘʤʝʪʨʦʤ 5 ʬʫʪʦʚ. ʃʦʫʨʝʥʩ ʠʩʧʦʣʴʟʦʚʘʣ ʩʚʦʠ ʮʠʢʣʦʪʨʦʥʳ ʜʣʷ 

ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʧʨʦʪʦʥʘʤʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʣʠ ʠʭ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ. ʀʤʝʥʥʦ ʵʪʠ ʝʛʦ ʨʘʙʦʪʳ ʧʨʠʚʝʣʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʤʝʜʠʮʠʥʝ. ɹʨʘʪ ʃʦʫʨʝʥʩʘ ʚʨʘʯ ɼʞʦʥ ʃʦʫʨʝʥʩ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʬʦʩʬʦʨʘ 

ʣʝʯʠʣ ʣʝʡʢʝʤʠʶ. ɸ ʚʩʢʦʨʝ ʝʛʦ ʢʦʣʣʝʛʠ ʧʨʠʜʫʤʘʣʠ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʫʯʢʠ ʥʝʡʪʨʦʥʦʚ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʮʠʢʣʦʪʨʦʥʝ, ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʚ ʦʨʛʘʥʠʟʤʝ. ɺ 1939 ʛʦʜʫ 

ʃʦʫʨʝʥʩ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʟʘ ʩʦʟʜʘʥʠʝ ʮʠʢʣʦʪʨʦʥʘ ʠ ʦʪʢʨʳʪʠʷ, ʩʜʝʣʘʥʥʳʝ ʩ ʝʛʦ 

ʧʦʤʦʱʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʠʥʪʝʟ ʪʝʭʥʝʮʠʷ ï ʧʝʨʚʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʵʣʝʤʝʥʪʘ, ʥʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʧʨʠʨʦʜʝ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʫʩʢʦʨʠʪʝʣʠ ʩʪʘʥʦʚʠʣʠʩʴ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʳʤʠ, ʧʦʷʚʣʷʣʠʩʴ ʠ ʥʦʚʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʯʘʩʪʠʮʳ ʚʥʫʪʨʠ ʫʩʪʘʥʦʚʢʠ ʨʘʟʛʦʥʷʣʠʩʴ ʧʦʯʪʠ ʜʦ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ ʤʘʣʦ ʯʪʦ ʜʘʚʘʣʦ ʚ ʩʤʳʩʣʝ 

ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ (ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʕʡʥʰʪʝʡʥʘ) ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʠʟʤʝʥʷʣʘ ʦʨʙʠʪʳ ʯʘʩʪʠʮ, ʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʜʣʠʥʳ ʪʨʘʝʢʪʦʨʠʠ ʫʯʝʥʳʝ ʚʚʝʣʠ ʚ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʦʪʳ. ʕʪʠ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ ʩʠʥʭʨʦʮʠʢʣʦʪʨʦʥʳ, ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʤ 

ʧʦʢʦʣʝʥʠʝʤ ʫʩʢʦʨʠʪʝʣʝʡ
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ɺʦ ʚʨʝʤʷ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʩʦʨʝʚʥʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʛʘʥʪʩʢʠʭ ʫʩʢʦʨʠʪʝʣʝʡ 

ʯʘʩʪʠʮ ʚ ʉʐɸ ʠ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʰʣʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʩʦʩʪʷʟʘʥʠʝʤ ʚ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʙʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʯʠʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʴʛʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʫʩʢʦʨʠʪʝʣʝʡ, ʚʝʜʴ ʚʩʝ ʧʦʤʥʠʣʠ, ʯʪʦ ʠʤʝʥʥʦ ʟʥʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʪʦʤʘ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ 

ʦʙʝʩʧʝʯʠʣʦ ʩʦʟʜʘʥʠʝ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʠ ʧʦʙʝʜʫ ʩʦʶʟʥʠʢʦʚ ʚʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ. 

ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʪʦʤʝ ʠ ʵʥʝʨʛʠʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚʥʫʪʨʠ ʝʛʦ, ʙʳʣʦ ʚʦʧʨʦʩʦʤ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʚʝʜʫʱʠʝ ʩʪʨʘʥʳ ʤʠʨʘ ʧʨʦʜʦʣʞʘʣʠ ʛʦʥʢʫ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʯʠʪʘʷʩʴ ʩ ʟʘʪʨʘʪʘʤʠ. ʂʦʛʜʘ ʦʜʥʘ ʩʪʨʦʠʣʘ ʦʛʨʦʤʥʳʡ ʫʩʢʦʨʠʪʝʣʴ, ʜʨʫʛʘʷ ʩʪʘʨʘʣʘʩʴ ʧʦʩʪʨʦʠʪʴ 

ʝʱʝ ʙʦʣʴʰʠʡ. 

1950-ʝ ʛʦʜʳ ʙʳʣʠ ʧʝʨʠʦʜʦʤ ʨʘʩʮʚʝʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ: ʩʪʨʦʠʣʠʩʴ ʙʦʣʴʰʠʝ ʫʩʢʦʨʠʪʝʣʠ, 

ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʫʞʝ ʨʘʙʦʪʘʣʠ ʠʣʠ ʩʦʦʨʫʞʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ɺ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʃʦʥʛ-ɸʡʣʝʥʜʝ (ʨʘʡʦʥʝ ʅʴʶ-ʁʦʨʢʘ) ʨʘʙʦʪʘʣ ʫʩʢʦʨʠʪʝʣʴ 

ñʂʦʩʤʦʪʨʦʥò ʩ ʵʥʝʨʛʠʝʡ ʯʘʩʪʠʮ 3 ɻʵɺ. ɺ ɹʝʨʢʣʠ, ʙʣʠʟ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʥʘ ʫʩʢʦʨʠʪʝʣʝ 

ñɹʝʚʘʪʨʦʥò ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʨʝʢʦʨʜʥʘʷ ʵʥʝʨʛʠʷ 6,2 ɻʵɺ. ɺ 1957 ʛʦʜʫ ʉʉʉʈ ʦʪʚʝʪʠʣ ʟʘʧʫʩʢʦʤ 

ʫʩʢʦʨʠʪʝʣʷ ʚ ɼʫʙʥʝ ï ʛʦʨʦʜʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʢ ʩʝʚʝʨʫ ʦʪ ʄʦʩʢʚʳ, ʥʘ ʢʦʪʦʨʦʤ ʧʫʯʢʠ ʯʘʩʪʠʮ 

ʨʘʟʛʦʥʷʣʠʩʴ ʜʦ ʵʥʝʨʛʠʡ 10 ɻʵɺ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʉʉʉʈ ʟʘʧʫʩʪʠʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʩʧʫʪʥʠʢ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʯʝʨʝʟ ʪʨʠʜʮʘʪʴ ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʋʦʣʪʦʥ ʠ ʂʦʢʨʦʬʪ ʧʦʩʪʨʦʠʣʠ 

ʩʚʦʡ ʧʝʨʚʳʡ ʫʩʢʦʨʠʪʝʣʴ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʯʝʥʳʝ ʫʞʝ ʥʘʫʯʠʣʠʩʴ ʨʘʟʛʦʥʷʪʴ ʯʘʩʪʠʮʳ ʜʦ 

ʵʥʝʨʛʠʡ ʚ 50 000 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʧʝʨʚʳʭ ʫʩʪʘʥʦʚʢʘʭ. 

ʆʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʥʚʝʩʪʠʨʦʚʘʥʥʳʝ ʚ ʫʩʢʦʨʠʪʝʣʠ ʚ ʉʐɸ ʠ ʉʉʉʈ, ʩʦʟʜʘʣʠ ʩʝʨʴʝʟʥʫʶ 
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ʧʨʦʙʣʝʤʫ ʜʣʷ ɽʚʨʦʧʳ, ʛʜʝ ʥʘʫʢʘ ʧʦʩʣʝ ʚʦʡʥʳ ʥʘʭʦʜʠʣʘʩʴ ʚ ʛʣʫʙʦʢʦʤ ʢʨʠʟʠʩʝ. ʆʩʥʦʚʥʳʝ 

ʦʪʢʨʳʪʠʷ ʚ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ ʠ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʜʝʣʘʣʠʩʴ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʠ 

ʩʦʚʝʪʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʘ ʝʚʨʦʧʝʡʩʢʠʝ ʬʠʟʠʢʠ ʪʝʨʷʣʠ ʢʚʘʣʠʬʠʢʘʮʠʶ ʠʣʠ ʫʝʟʞʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʉʐɸ, ʚʣʠʚʘʷʩʴ ʚ ʘʨʤʠʶ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ
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ʆʟʘʙʦʯʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʙʫʜʫʱʝʛʦ ʝʚʨʦʧʝʡʩʢʦʡ ʥʘʫʢʠ ʧʦʙʫʜʠʣʘ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʚʫʭ ʥʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ ï ʬʨʘʥʮʫʟʘ ʃʫʠ ʜʝ ɹʨʦʡʣʷ ʠ ʘʤʝʨʠʢʘʥʮʘ ʀʩʠʜʦʨʘ 

ʈʘʙʠ, ï ʣʦʙʙʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʛʨʦʤʥʦʡ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɽʝ 

ʮʝʣʴʶ, ʛʦʚʦʨʠʣʠ ʦʥʠ, ʩʪʘʥʝʪ ʨʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠ 

ʚʦʟʚʨʘʱʝʥʠʝ ʝʚʨʦʧʝʡʩʢʠʭ ʫʯʝʥʳʭ ʥʘ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ ʬʠʟʠʢʠ. ʅʝʩʢʦʣʴʢʦ ʚʩʪʨʝʯ ʚ ʥʘʯʘʣʝ 

1950-ʭ ʛʦʜʦʚ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʝʢʪʦʚ ʙʳʣ ʩʦʟʜʘʥ ʚʨʝʤʝʥʥʳʡ 

ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʚʝʪ ʧʦ ʷʜʝʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (Counseil Europeenne pour la Recherche 

Nucleaire) ï ʎɽʈʅ. ɺ 1954 ʛʦʜʫ ʜʚʝʥʘʜʮʘʪʴ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʨʘʪʠʬʠʮʠʨʦʚʘʣʠ ʨʝʰʝʥʠʝ ʦ 

ʩʦʟʜʘʥʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʷʜʝʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ 

ʙʘʟʠʨʦʚʘʪʴʩʷ ʙʣʠʟ ɾʝʥʝʚʳ, ʚ ʐʚʝʡʮʘʨʠʠ. 

ɽʚʨʦʧʝʡʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʙʳʣʘ ʦʯʝʥʴ ʘʤʙʠʮʠʦʟʥʳʤ ʧʨʦʝʢʪʦʤ. ʇʝʨʚʳʡ ʦʩʥʦʚʥʦʡ 

ʫʩʢʦʨʠʪʝʣʴ ʚ ʎɽʈʅʝ, ʧʨʦʪʦʥʥʳʡ ʩʠʥʭʨʦʪʨʦʥ, ʙʳʣ ʰʠʨʠʥʦʡ ʚ 200 ʤʝʪʨʦʚ ʠ ʝʜʚʘ ʫʤʝʱʘʣʩʷ ʥʘ 

ʬʫʪʙʦʣʴʥʦʤ ʧʦʣʝ. 24 ʥʦʷʙʨʷ 1959 ʛʦʜʘ ʚ 19.35 ʫʩʢʦʨʠʪʝʣʴ ʨʘʟʦʛʥʘʣ ʧʨʦʪʦʥʳ ʜʦ ʨʝʢʦʨʜʥʦʡ 

ʵʥʝʨʛʠʠ 24 ɻʵɺ ï ʵʪʦʪ ʟʥʘʤʝʥʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʚ ʠʩʪʦʨʠʠ ʎɽʈʅʘ ʦʪʤʝʯʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ 

ʞʫʨʥʘʣʝ. ʅʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ ɼʞʦʥ ɸʜʘʤʩ, ʙʫʜʫʱʠʡ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʎɽʈʅʘ, ʦʙʲʷʚʠʣ 

ʦʙ ʫʩʧʝʭʝ, ʩʞʠʤʘʷ ʚ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʧʫʩʪʫʶ ʙʫʪʳʣʢʫ ʠʟ-ʧʦʜ ʚʦʜʢʠ
100
. ʕʪʫ ʙʫʪʳʣʢʫ ʚʦʜʢʠ 

ʧʨʠʩʣʘʣʠ ʫʯʝʥʳʝ ʠʟ ɼʫʙʥʳ ï ʩ ʫʩʣʦʚʠʝʤ, ʯʪʦ ʠʭ ʝʚʨʦʧʝʡʩʢʠʝ ʢʦʣʣʝʛʠ ʨʘʟʦʧʴʶʪ ʝʝ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʎɽʈʅ ʧʦʙʴʝʪ ʨʝʢʦʨʜ ʜʫʙʥʠʥʮʝʚ. ɺ ʪʦʪ ʞʝ ʜʝʥʴ ɸʜʘʤʩ ʦʪʦʩʣʘʣ ʙʫʪʳʣʢʫ ʦʙʨʘʪʥʦ, 

ʪʦʣʴʢʦ ʚʤʝʩʪʦ ʚʦʜʢʠ ʪʘʤ ʣʝʞʘʣ ʧʦʣʷʨʦʠʜʥʳʡ ʩʥʠʤʦʢ ʩ ʵʢʨʘʥʘ ʜʠʩʧʣʝʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ 

ʩʛʫʩʪʦʢ ʣʝʪʷʱʠʭ ʧʨʦʪʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ 24 ɻʵɺ. 

ʎɽʈʅ ʩʪʘʣ ʧʦʠʩʪʠʥʝ ʮʝʥʪʨʦʤ ʧʨʠʪʷʞʝʥʠʷ ʜʣʷ ʚʩʝʭ ʝʚʨʦʧʝʡʩʢʠʭ ʬʠʟʠʢʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʅʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʘʤʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʙʳʣʦ ʪʦʣʴʢʦ 

ʧʦʣʦʚʠʥʦʡ ʜʝʣʘ. ʇʨʝʞʜʝ ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʘʥʦʚʢʫ ʚ ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʬʠʟʠʢʠ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʩʪʨʦʠʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʝʪʝʢʪʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʚʠʜʝʪʴ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʯʘʩʪʠʮʳ ʩ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʠʷʤʠ ʚʨʝʟʘʶʪʩʷ ʚ ʤʘʪʝʨʠʘʣ ʤʠʰʝʥʝʡ. 

ɼʝʪʝʢʪʦʨʳ ʠʤʝʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ ʠʣʠ W-ʯʘʩʪʠʮʳ. ʕʪʦ ʙʳʣʠ ʩʣʦʞʥʝʡʰʠʝ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʠ, ʯʪʦʙʳ 

ʠʭ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʧʦʩʪʨʦʠʪʴ, ʧʦʥʘʜʦʙʠʣʠʩʴ ʛʦʜʳ. 

ʆʜʥʘʢʦ ʠ ʧʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ɸʪʣʘʥʪʠʢʠ ʪʦʞʝ ʥʝ ʩʧʘʣʠ. ʇʦʢʘ ʚ ʎɽʈʅʝ ʦʩʚʘʠʚʘʣʠ ʩʚʦʡ, 

ʮʝʨʥʦʚʩʢʠʡ, ʫʩʢʦʨʠʪʝʣʴ, ʚ ʉʐɸ ʚʚʦʜʠʣʠʩʴ ʚ ʩʪʨʦʡ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʩʪʦʠʤʦʩʪʴʶ ʤʥʦʛʦ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ, ʠ ʨʘʟʤʝʨʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʩʢʦʨʠʪʝʣʝʡ ʠʟʤʝʨʷʣʠʩʴ ʚ 

ʤʠʣʷʭ ʠ ʢʠʣʦʤʝʪʨʘʭ, ʘ ʥʝ ʚ ʬʫʪʘʭ ʠ ʤʝʪʨʘʭ. ɺ ʄʝʥʣʦ-ʇʘʨʢʝ, ʚ ʉʪʵʥʬʦʨʜʝ, ʙʳʣ ʟʘʧʫʱʝʥ 

ʪʨʝʭʢʠʣʦʤʝʪʨʦʚʳʡ ʣʠʥʝʡʥʳʡ ʫʩʢʦʨʠʪʝʣʴ, ʘ ʧʨʠʤʝʨʥʦ ʚ ʩʦʨʦʢʘ ʤʠʣʷʭ ʢ ʟʘʧʘʜʫ ʦʪ ʏʠʢʘʛʦ, ʚ 

ʧʨʝʨʠʷʭ, ʥʘ ʧʣʦʱʘʜʠ 6800 ʛʝʢʪʘʨʦʚ ʩʪʨʦʠʣʩʷ ʜʨʫʛʦʡ ʢʨʫʧʥʳʡ ʦʙʲʝʢʪ ï ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʫʩʢʦʨʠʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʌʝʨʤʠʣʘʙ. 

ɺ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʞʝʥʝʨʳ ʧʦʩʪʨʦʠʣʠ ʦʛʨʦʤʥʳʡ 

ʩʠʥʭʨʦʪʨʦʥ ʩ ʧʝʨʝʤʝʥʥʳʤ ʛʨʘʜʠʝʥʪʦʤ, ʥʘ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʪʘʚʰʠʡ ʩʘʤʳʤ ʤʦʱʥʳʤ 

ʫʩʢʦʨʠʪʝʣʝʤ ʯʘʩʪʠʮ ʚ ʤʠʨʝ ï ʵʥʝʨʛʠʷ ʯʘʩʪʠʮ ʚ ʥʝʤ ʜʦʩʪʠʛʘʣʘ 33 ɻʵɺ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ 

ʫʩʪʘʥʦʚʢʝ ʘʤʝʨʠʢʘʥʮʳ ʧʦʣʫʯʠʣʠ ʪʨʠ ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ. ɺ 1962 ʛʦʜʫ ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʠ ʝʛʦ 

ʢʦʣʣʝʛʠ ʦʪʢʨʳʣʠ ʯʘʩʪʠʮʳ, ʥʘʟʳʚʘʝʤʳʝ ʤʶʦʥʥʳʤʠ ʥʝʡʪʨʠʥʦ, ʘ ʚ 1974 ʛʦʜʫ ʙʨʫʢʭʝʡʚʝʥʩʢʠʝ 

ʬʠʟʠʢʠ ʠ ʷʜʝʨʱʠʢʠ, ʨʘʙʦʪʘʚʰʠʝ ʥʘ ʣʠʥʝʡʥʦʤ ʫʩʢʦʨʠʪʝʣʝ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

                                                 
99 ɸʙʨʘʭʘʤ ʇʘʡʩ ʦʧʠʩʳʚʘʝʪ ʧʦʜʲʝʤ ʬʠʟʠʢʠ ʚ ʉʐɸ ʩʨʘʟʫ ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʚ ʢʥ. ñInward Boundò 

(ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ). ʅʘ ʩ. 473 ʦʥ ʟʘʤʝʯʘʝʪ: ñɽʚʨʦʧʝʡʩʢʘʷ ʥʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ, ʥʦ ʫʪʝʯʢʫ ʤʦʟʛʦʚ ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ, ʪʦʣʴʢʦ ʦʙʲʝʜʠʥʠʚ ʚʩʝ ʩʠʣʳò. 

 

100 ɺ ʬʦʪʦʘʨʭʠʚʝ ʎɽʈʅʘ ʠʤʝʝʪʩʷ ʧʨʝʢʨʘʩʥʘʷ ʬʦʪʦʛʨʘʬʠʠ ɸʜʘʤʩʘ ʩ ʧʫʩʪʦʡ ʙʫʪʳʣʢʦʡ (Cern Document Server, 

Record 39074). 

 



ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʦʙʥʘʨʫʞʠʣʠ J/PSI-ʤʝʟʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʜʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʥʦʚʦʛʦ ʪʠʧʘ ʢʚʘʨʢʦʚ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʯʘʨʦʚʘʥʥʳʭ ʢʚʘʨʢʦʚ. 

ɸʨʭʠʪʝʢʪʦʨ ʠ ʙʫʜʫʱʠʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜ ʏʠʢʘʛʦ ʈʦʙʝʨʪ ʋʠʣʩʦʥ, ʙʳʚʰʠʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʚ ʄʘʥʭʵʪʪʝʥʩʢʦʤ ʧʨʦʝʢʪʝ ʠ 

ʙʳʚʰʠʡ ʘʩʧʠʨʘʥʪ ʕʨʥʝʩʪʘ ʃʦʫʨʝʥʩʘ, ʩʯʠʪʘʣ ʩʝʙʷ ʯʝʣʦʚʝʢʦʤ ʥʦʚʦʛʦ ɺʦʟʨʦʞʜʝʥʠʷ. ɹʫʜʫʯʠ 

ʭʦʨʦʰʠʤ ʩʢʫʣʴʧʪʦʨʦʤ, ʦʥ ʚʦʩʧʨʠʥʠʤʘʣ ʫʩʢʦʨʠʪʝʣʠ ʢʘʢ ʭʨʘʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʠ. ʉʚʦʝ 

ʚʠʜʝʥʠʝ ʥʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʚ ʏʠʢʘʛʦ, ʠʛʨʘʶʱʝʛʦ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʢʘʢ ʦʥ ʛʦʚʦʨʠʣ, ñʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʫʭʦʚʥʫʶ ʨʦʣʴò, ʦʥ ʦʧʠʩʘʣ ʪʘʢ: ñʕʪʦ ʙʫʜʝʪ ʩʦʦʨʫʞʝʥʠʝ ʥʝʚʠʜʘʥʥʦʡ ʢʨʘʩʦʪʳ, 

ʛʘʨʤʦʥʠʟʠʨʫʶʱʝʝ ʥʘʰʝ ʙʳʪʠʝò. 

ʋʠʣʩʦʥ ʚʳʨʦʩ ʥʘ ʩʝʤʝʡʥʦʤ ʨʘʥʯʦ ʚ ʰʪʘʪʝ ɺʘʡʦʤʠʥʛ, ʛʜʝ ʨʘʟʚʦʜʠʣʠ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ, ʠ ʪʘʤ ʩʪʘʣ ʟʘʧʨʘʚʩʢʠʤ ʢʦʚʙʦʝʤ
101
. ʕʜʚʠʥ ɻʦʣʴʜʚʘʩʩʝʨ, ʟʘʤʝʩʪʠʪʝʣʴ ʋʠʣʩʦʥʘ ʚ 

ʄʘʥʭʵʪʪʝʥʩʢʦʤ ʧʨʦʝʢʪʝ, ʨʘʩʩʢʘʟʳʚʘʣ, ʯʪʦ ʋʠʣʩʦʥ ʤʦʛ ñʝʩʣʠ ʵʪʦ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ, ʣʦʚʢʦ 

ʥʘʙʨʦʩʠʪʴ ʣʘʩʩʦ ʥʘ ʣʶʙʦʛʦ ʠʟ ʪʨʝʭ ʩʚʦʠʭ ʩʳʥʦʚʝʡ, ʢʦʛʜʘ ʦʥʠ ʙʳʣʠ ʤʘʣʝʥʴʢʠʤʠò. ʂʦʛʜʘ 

ʢʘʢʦʡ-ʪʦ ʤʝʭʘʥʠʟʤ ʣʦʤʘʣʩʷ, ʶʥʳʡ ʋʠʣʩʦʥ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʧʨʘʚʠʪʴʩʷ ʟʘ ʟʘʧʯʘʩʪʷʤʠ ʚ 

ʜʦʣʛʫʶ ʧʦʝʟʜʢʫ ʥʘ ʣʦʰʘʜʠ ʚ ʩʦʩʝʜʥʠʡ ʛʦʨʦʜ, ʰʝʣ ʚ ʤʝʩʪʥʫʶ ʢʫʟʥʠʮʫ ʠ ʚʳʢʦʚʳʚʘʣ ʜʝʪʘʣʴ 

ʩʘʤ. ʕʪʦʪ ʦʧʳʪ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʠʣ ʝʛʦ ʭʘʨʘʢʪʝʨ. ñʗ ʫʚʝʨʝʥ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʩʚʦʠʤʠ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʫʢʘʤʠ ʧʦʩʪʨʦʠʪʴ ʩʘʤʳʝ ʭʠʪʨʦʫʤʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʘ ʧʦʪʦʤ ʟʘʩʪʘʚʠʪʴ ʠʭ 

ʨʘʙʦʪʘʪʴò, ï ʛʦʚʘʨʠʚʘʣ ʦʥ. 

ʋʠʣʩʦʥ ʩʪʘʣ ʢʘʥʜʠʜʘʪʦʤ ʥʘ ʜʦʣʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʯʠʢʘʛʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ 1965 

ʛʦʜʫ, ʢʦʛʜʘ ʦʥ ʨʘʟʨʘʙʘʪʳʚʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʢʦʨʠʪʝʣʝʡ ʚ ʂʦʨʥʝʣʣʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʂʦʤʠʩʩʠʷ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʉʐɸ ʧʦʧʨʦʩʠʣʘ ʫʯʝʥʳʭ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʧʣʘʥʳ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. ʆʜʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʠʟ ʙʳʚʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʋʠʣʩʦʥʘ ʚ 

ɹʝʨʢʣʠ ʦʢʘʟʘʣʦʩʴ ʥʘ ʝʛʦ ʩʪʦʣʝ. ʋʠʣʩʦʥ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʣ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʧʦʜʚʝʨʛ ʝʛʦ 

ʨʝʟʢʦʡ ʢʨʠʪʠʢʝ: ʫʩʢʦʨʠʪʝʣʴ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʩ ʠʟʙʳʪʦʯʥʳʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʚʳʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʚ 340 ʤʣʥʜʦʣʣʘʨʦʚ. ʕʪʘ ʮʠʬʨʘ ʧʦʢʘʟʘʣʘʩʴ ʝʤʫ 

ʥʝʦʧʨʘʚʜʘʥʥʦ ʚʳʩʦʢʦʡ. ʋʠʣʩʦʥ ʙʦʷʣʩʷ, ʯʪʦ ʥʝʧʦʤʝʨʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʫʩʢʦʨʠʪʝʣʠ ʚʦʦʙʱʝ 

ʤʦʛʫʪ ʧʦʛʫʙʠʪʴ ʬʠʟʠʢʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ɽʩʣʠ ʨʝʯʴ ʰʣʘ ʦ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʘʭ, ʋʠʣʩʦʥ 

ʚʩʝʛʜʘ ʩʪʘʥʦʚʠʣʩʷ ʙʝʨʝʞʣʠʚʳʤ. ʆʥ ʧʦʥʠʤʘʣ, ʯʪʦ, ʢʦʛʜʘ ʢʘʢʘʷ-ʪʦ ʥʘʫʯʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʩʦʟʜʘʝʪʩʷ ʚʧʝʨʚʳʝ, ʝʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʝʢʪʠʨʫʶʪ ʩ ʟʘʚʳʰʝʥʥʳʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʫʜʝʪ ʜʦʨʦʛʠʤ ʠ ʩʣʠʰʢʦʤ ʜʦʣʛʠʤ. 

ɼʚʘ ʛʦʜʘ ʩʧʫʩʪʷ ʢʦʤʠʩʩʠʷ, ʨʘʩʩʤʦʪʨʝʚ ʙʦʣʝʝ ʩʪʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʢʦʥʩʪʨʫʢʮʠʷʤ 

ʫʩʢʦʨʠʪʝʣʝʡ, ʧʨʠʟʚʘʣʘ ʋʠʣʩʦʥʘ ʠ ʧʦʧʨʦʩʠʣʘ ʝʛʦ ʧʦʩʪʨʦʠʪʴ ʣʘʙʦʨʘʪʦʨʠʶ ʪʘʢ, ʢʘʢ ʦʥ ʩʯʠʪʘʣ 

ʥʫʞʥʳʤ. ʂʦʛʜʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘʯʘʣʠʩʴ, ʋʠʣʩʦʥʘ ʚʳʟʚʘʣʠ ʥʘ ʩʣʫʰʘʥʠʷ ʚ 

ʆʙʲʝʜʠʥʝʥʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʛʨʝʩʩʘ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʛʜʝ ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʦʪʚʝʪʠʪʴ ʥʘ 

ʚʦʧʨʦʩʳ ʧʦ ʧʨʦʝʢʪʫ. ɺ ʩʣʫʰʘʥʠʷʭ, ʩʦʩʪʦʷʚʰʠʭʩʷ ʚ 1969 ʛʦʜʫ ʩʝʥʘʪʦʨ ɼʞʦʥ ʇʘʩʪʦʨʝ 

ʧʦʧʨʦʩʠʣ ʋʠʣʩʦʥʘ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʠʣʩʦʥ ʦʪʚʝʪʠʣ, ʯʪʦ ʮʝʣʴ ʧʨʦʝʢʪʘ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʊʦʛʜʘ ʇʘʩʪʦʨʝ ʩʪʨʦʛʦ ʩʧʨʦʩʠʣ ʫʯʝʥʦʛʦ, ʘ ʚʦʦʙʱʝ ʟʘʯʝʤ ʥʫʞʝʥ ʫʩʢʦʨʠʪʝʣʴ, 

ʢʘʢʦʚʦ ʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʩʝʥʘʪʦʨʘ ʋʠʣʩʦʥ ʦʪʚʝʪʠʣ ʪʘʢ: ñʋʩʢʦʨʠʪʝʣʴ ʠʤʝʝʪ 

ʦʪʥʦʰʝʥʠʝ ʪʦʣʴʢʦ ʢ ʫʚʘʞʝʥʠʶ, ʩ ʢʦʪʦʨʳʤ ʤʳ ʦʪʥʦʩʠʤʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢ ʜʦʩʪʦʠʥʩʪʚʫ ʣʶʜʝʡ 

ʠ ʥʘʰʝʤʫ ʧʦʯʠʪʘʥʠʶ ʢʫʣʴʪʫʨʳ. ʆʥ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʪʦʤʫ, ʥʘʩʢʦʣʴʢʦ ʤʳ ʭʦʨʦʰʠʝ 

ʭʫʜʦʞʥʠʢʠ, ʩʢʫʣʴʧʪʦʨʳ, ʙʦʣʴʰʠʝ ʣʠ ʧʦʵʪʳ. ʗ ʠʤʝʶ ʚ ʚʠʜʫ ʚʩʝ, ʯʪʦ ʤʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʮʝʥʠʤ 

ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʥʘ ʯʝʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘʰ ʧʘʪʨʠʦʪʠʟʤ. ʋʩʢʦʨʠʪʝʣʴ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʟʘʱʠʪʝ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʪʦʤʫ, ʨʘʜʠ ʯʝʛʦ ʝʝ ʩʪʦʠʪ 

ʟʘʱʠʱʘʪòɹ
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ɺʦʧʨʦʩ ʇʘʩʪʦʨʝ ʥʝ ʚʳʛʣʷʜʝʣ ʩʪʨʘʥʥʳʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʜʝʣʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʘʟʛʘʨ 

ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ. ʇʦʣʠʪʠʢʠ ʥʘʜʝʷʣʠʩʴ, ʯʪʦ ʫʩʢʦʨʠʪʝʣʴ ʩʤʦʞʝʪ ʧʦʜʩʢʘʟʘʪʴ, ʢʘʢ ʩʜʝʣʘʪʴ ʙʦʤʙʳ 

ʝʱʝ ʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʠʣʠ ʟʘʱʠʪʠʪʴ ʩʪʨʘʥʫ ʦʪ ʚʥʝʰʥʠʭ ʘʛʨʝʩʩʦʨʦʚ. ʆʜʥʘʢʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʫʩʢʦʨʠʪʝʣʷ ʙʳʣʦ ʩʦʚʩʝʤ ʠʥʳʤ ï ʝʛʦ ʩʦʟʜʘʚʘʣʠ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʠʝ 

ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʨʘʙʦʪʘʶʪ ʚ ʧʨʠʨʦʜʝ. ɸ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʤ ʟʥʘʥʠʷʤ ʚ ʙʣʠʞʘʡʰʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʤʦʛʣʦ ʠ ʥʝ ʥʘʡʪʠʩʴ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ, ʥʝʩʦʤʥʝʥʥʦ, 

ʰʣʦ ʥʘ ʧʦʣʴʟʫ ʚʦʝʥʥʳʤ, ʥʦ ʪʦʣʴʢʦ ʢʦʩʚʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʜʛʦʪʦʚʢʝ 

ʤʥʦʞʝʩʪʚʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʠʟʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʩʣʦʞʥʝʡʰʝʡ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʋʠʣʩʦʥʘ ʩʦʦʨʫʞʝʥʠʝ ʫʩʢʦʨʠʪʝʣʷ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʫʩʢʦʨʠʪʝʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʦ ʟʘʢʦʥʯʝʥʦ ʨʘʥʴʰʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʩʨʦʢʘ; ʙʦʣʝʝ ʪʦʛʦ, ʧʫʯʢʠ ʚ ʥʝʤ 

ʩʫʤʝʣʠ ʨʘʟʦʛʥʘʪʴ ʜʦ ʵʥʝʨʛʠʡ ʙʦʣʝʝ 500 ɻʵɺ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʩʠʣʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ, ʠ ʚʩʝ ʵʪʦ ʩʜʝʣʘʣʠ ʥʝ ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʙʶʜʞʝʪʘ. 

ʆʪʢʫʜʘ ʚʦʟʥʠʢʣʘ ʵʢʦʥʦʤʠʷ, ʧʦʥʷʪʴ ʣʝʛʢʦ. ɿʜʘʥʠʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʦʝ-ʢʘʢ. ʊʫʥʥʝʣʠ, 

ʚʳʨʳʪʳʝ ʜʣʷ ʫʩʢʦʨʠʪʝʣʷ, ʪʝʢʣʠ. ʅʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʳʣʦ ʤʘʣʦ, ʘ ʥʝʢʦʪʦʨʳʝ ʥʫʞʥʳʝ 

ʧʨʠʙʦʨʳ ʧʨʦʩʪʦ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʋʠʣʩʦʥ ʥʝ ʨʘʩʩʪʨʘʠʚʘʣʩʷ. ʆʥ ʧʨʦʩʤʦʪʨʝʣ ʩʧʠʩʦʢ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʧʨʝʜʣʦʞʠʣʠ ʧʨʦʚʝʩʪʠ ʥʘ ʫʩʢʦʨʠʪʝʣʝ. ʂʘʢ ʠ ʚ ʎɽʈʅʝ, 

ʦʪʦʙʨʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʦʧʨʝʜʝʣʠʣʠ ʪʠʧ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʳʣʦ 

ʤʦʥʪʠʨʦʚʘʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʩʦʦʨʫʞʝʥʠʷ ʩʘʤʦʛʦ ʫʩʢʦʨʠʪʝʣʷ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʝʢʪʦʤ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʩʧʝʰʥʳʡ ʧʫʩʢ ʩʜʝʣʘʣʠ ʋʠʣʩʦʥʘ ʚ 

ɺʘʰʠʥʛʪʦʥʝ ʥʘʩʪʦʷʱʠʤ ʛʝʨʦʝʤ. ʅʦ ʪʨʠʫʤʬ ʧʨʦʜʣʠʣʩʷ ʥʝʜʦʣʛʦ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ 

ʦʩʪʘʣʦʩʴ 6 ʤʣʥ ʜʦʣʣʘʨʦʚ, ʠ ʋʠʣʩʦʥ ʨʝʰʠʣ, ʯʪʦ ʥʝʪ ʥʠʯʝʛʦ ʧʨʝʜʦʩʫʜʠʪʝʣʴʥʦʛʦ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʦʪʨʘʪʠʪʴ ʠʭ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝ ʙʦʣʴʰʦʛʦ ʙʫʩʪʝʨʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ (ʫʩʢʦʨʠʪʝʣʷ-ʠʥʞʝʢʪʦʨʘ), 

ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʫʜʚʦʠʪʴ ʵʥʝʨʛʠʶ ʧʫʯʢʦʚ ʚ ʫʩʢʦʨʠʪʝʣʝ. ʂʦʛʜʘ ʚ ɺʘʰʠʥʛʪʦʥʝ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ 

ʦʙ ʵʪʠʭ ʧʣʘʥʘʭ, ʧʦʯʝʤʫ-ʪʦ ʥʠʢʪʦ ʚ ʚʦʩʪʦʨʛ ʥʝ ʧʨʠʰʝʣ. ʋʠʣʩʦʥʘ ʩʪʘʣʠ ʜʦʥʠʤʘʪʴ ʟʚʦʥʢʘʤʠ. ʅʝ 

ʧʦʤʦʛʣʦ ʠ ʪʦ, ʯʪʦ ʦʥ ʜʘʞʝ ʩʧʨʷʪʘʣ ʪʝʣʝʬʦʥ ʚ ʩʚʦʝʤ ʢʘʙʠʥʝʪʝ
103.

 

ɺ ʥʘʯʘʣʝ 1970-ʭ ʎɽʈʅ ʠ ʅʘʮʠʦʥʘʣʴʥʘʷ ʫʩʢʦʨʠʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʚ ʏʠʢʘʛʦ ʚʧʝʨʚʳʝ 

ʩʨʘʚʥʷʣʠʩʴ ʚ ʰʘʥʩʘʭ ʚʳʠʛʨʘʪʴ ʛʦʥʢʫ. ʋ ʘʤʝʨʠʢʘʥʩʢʠʭ ʬʠʟʠʢʦʚ ʙʳʣʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʦʧʳʪʘ, 

ʟʘʪʦ ʠʭ ʣʘʙʦʨʘʪʦʨʠʷ ʙʳʣʘ ʭʫʞʝ ʦʩʥʘʱʝʥʘ ï ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʘʨʘʣʦʩʴ 

ʩʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ. ɺ ʎɽʈʅʝ ʞʝ ʝʚʨʦʧʝʡʩʢʠʝ ʫʯʝʥʳʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʨʘʞʘʣʠʩʴ ʟʘ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʪʯʘʷʥʥʦ ʧʳʪʘʣʠʩʴ ʚʝʨʥʫʪʴ ʩʝʙʝ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʥʘʫʯʥʦʡ ʤʠʨʦʚʦʡ ʵʣʠʪʝ. ɺ 

ʦʙʝʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʛʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʩʪʘʣʠ ʧʦʠʩʢʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʠʠ 

ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʌʠʟʠʢʠ ʠ ʚ ʎɽʈʅʝ ʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦʭʦʞʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ. ɺ ʦʙʦʠʭ ʫʩʢʦʨʠʪʝʣʷʭ ʩʦʟʜʘʚʘʣʠʩʴ ʧʫʯʢʠ ʯʘʩʪʠʮ, ʥʘʟʳʚʘʝʤʳʭ ʥʝʡʪʨʠʥʦ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʙʣʠʟʢʠʤʠ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʙʳʯʥʦʝ 

ʚʝʱʝʩʪʚʦ ʧʦʯʪʠ ʥʝ ʨʘʩʩʝʠʚʘʷʩʴ. ʊʝʦʨʝʪʠʢʠ ʨʘʩʩʯʠʪʘʣʠ, ʯʪʦ ʚ ʪʝʭ ʢʨʘʡʥʝ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʥʝʡʪʨʠʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʣʝʪʘʝʪ ʥʘ ʜʨʫʛʫʶ ʯʘʩʪʠʮʫ, ʦʥʦ ʦʪʩʢʘʢʠʚʘʝʪ ʦʪ ʥʝʝ, 

ʧʨʠʯʝʤ ʥʘ ʢʘʨʪʠʥʝ ʪʨʝʢʦʚ ʤʦʞʥʦ ʙʫʜʝʪ ʫʚʠʜʝʪʴ ʧʨʦ ʷʚʣʝʥʠʝ ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʎɽʈʅʝ ʥʘʜʝʞʜʳ ʥʘ ʦʪʢʨʳʪʠʝ ʚʦʟʣʘʛʘʣʠʩʴ ʥʘ ʢʦʤʘʥʜʫ, ʚʦʟʛʣʘʚʣʷʝʤʫʶ ʬʨʘʥʮʫʟʩʢʠʤ 

ʬʠʟʠʢʝ ɸʥʜʨʝ ʃʘʛʘʨʨʠʛʦʤ, ʠ ʥʘ ʝʝ 5-ʤʝʪʨʦʚʳʡ ʜʝʪʝʢʪʦʨ ñɻʘʨʛʘʤʝʣʴò. ʥʘʟʚʘʥʥʳʡ ʚ ʯʝʩʪʴ 

ʤʘʪʝʨʠ ʚʝʣʠʢʘʥʘ ɻʘʨʛʘʥʪʶʘ. ʛʝʨʦʷ ʟʥʘʤʝʥʠʪʦʛʦ ʨʦʤʘʥʘ ʌʨʘʥʩʫʘ ʈʘʙʣʝ, ʥʘʧʠʩʘʥʥʦʛʦ ʚ XVI 

ʚʝʢʝ. ñɻʘʨʛʘʤʝʣʴò ʧʨʠʥʘʜʣʝʞʘʣ ʢ ʪʠʧʫ ʜʝʪʝʢʪʦʨʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʧʫʟʳʨʴʢʦʚʳʤʠ ʢʘʤʝʨʘʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʠʭ ʠʟʦʙʨʝʪʝʥʠʶ ʬʠʟʠʢʠ ʧʦʣʫʯʠʣʠ ʤʥʦʞʝʩʪʚʦ ʧʨʝʢʨʘʩʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʪʨʝʢʦʚ 

ʯʘʩʪʠʮ. ñɻʘʨʛʘʤʝʣʴò ʧʦʜʛʦʪʦʚʠʣʠ ʢ ʨʘʙʦʪʝ, ʟʘʧʦʣʥʠʚ ʢʘʤʝʨʫ 4,5 ʪʦʥʥʳ ʬʨʝʦʥʘ ï ʞʠʜʢʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʮʠʨʢʫʣʠʨʫʝʪ ʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʘʭ. ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʦʣʴʰʦʡ ʧʦʨʰʝʥʴ, 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʡ ʢ ʢʘʤʝʨʝ ñɻʘʨʛʘʤʝʣʠò, ʚʳʪʷʛʠʚʘʣʩʷ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ 

ʜʝʪʝʢʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʬʨʝʦʥ ʧʝʨʝʭʦʜʠʣ ʚ ʥʝʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚʙʣʠʟʠ ʪʦʯʢʠ 

ʢʠʧʝʥʠʷ. ɽʩʣʠ ʥʝʡʪʨʠʥʦ ʚʨʝʟʘʣʩʷ ʚ ʵʣʝʢʪʨʦʥ ʚʥʫʪʨʠ ʜʝʪʝʢʪʦʨʘ, ʦʪʨʠʢʦʰʝʪʠʚʰʠʡ ʵʣʝʢʪʨʦʥ 

                                                 
103 ʇʦ ʧʦʚʦʜʫ ʵʪʦʡ ʠ ʜʨʫʛʠʭ ʧʨʠʯʫʜ ʋʠʣʩʦʥʘ ʩʤ. ʪʘʤ ʞʝ. 

 



ʧʨʦʣʝʪʘʣ ʯʝʨʝʟ ʬʨʝʦʥ, ʦʩʪʘʚʣʷʷ ʩʣʝʜ ʚ ʚʠʜʝ ʮʝʧʦʯʢʠ ʧʫʟʳʨʴʢʦʚ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ʉ ʧʦʤʦʱʴʶ 

ʪʨʠʛʛʝʨʘ ʚʢʣʶʯʘʣʘʩʴ ʣʘʤʧʘ-ʚʩʧʳʰʢʘ, ʠ ʩʣʝʜ ʜʚʠʞʫʱʝʡʩʷ ʯʘʩʪʠʮʳ ʩʥʠʤʘʣʩʷ ʥʘ ʧʣʝʥʢʫ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ñɻʘʨʛʘʤʝʣʠò ʰʣʠ ʩ ʦʩʝʥʠ 1972 ʛʦʜʘ ʜʦ ʚʝʩʥʳ 1973-ʛʦ. ʊʦ ʪʘʤ, ʪʦ 

ʟʜʝʩʴ ʬʦʪʦʛʨʘʬʠʠ ʩ ʜʝʪʝʢʪʦʨʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʪʨʝʢʠ, ʧʦʭʦʞʠʝ ʥʘ ʪʨʝʢʠ ʦʪ ʥʝʡʪʨʘʣʴʥʳʭ 

ʪʦʢʦʚ, ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʩʣʘʙʦʡ ʪʝʦʨʠʠ
104
. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʚ ʎɽʈʅʝ ʚʩʝ 

ʞʝ ʥʝ ʙʳʣʠ ʫʚʝʨʝʥʳ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʘʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʄʥʦʛʠʝ ʪʦʛʜʘ ʩʯʠʪʘʣʠ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ ʩʪʦʣʴ ʤʘʣʘ, ʯʪʦ ʠʭ ʚʨʷʜ ʣʠ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʫʜʘʩʪʩʷ 

ʫʚʠʜʝʪʴ. 

ɺ ʜʝʢʘʙʨʝ ʌʨʘʥʮ ʁʦʟʝʬ ʍʘʩʝʨʪ, ʘʩʧʠʨʘʥʪ ɸʭʝʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɻʝʨʤʘʥʠʷ), 

ʧʨʦʩʤʘʪʨʠʚʘʣ ʩʥʠʤʢʠ, ʩʜʝʣʘʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ɻʘʨʛʘʤʝʣʠò. ɺʜʨʫʛ ʥʘ ʦʜʥʦʡ ʠʟ 

ʬʦʪʦʛʨʘʬʠʡ ʦʥ ʟʘʤʝʪʠʣ ʥʝʦʙʳʯʥʳʡ ʩʧʠʨʘʣʴʥʳʡ ʩʣʝʜ, ʦʙʣʘʜʘʶʱʠʡ ʚʩʝʤʠ ʧʨʠ ʟʥʘʢʘʤʠ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʦʢʘ. ʍʘʩʝʨʪ ʧʦʢʘʟʘʣ ʩʥʠʤʦʢ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ, ʘ ʪʦʪ ï 

ʌʝʡʩʥʝʨʫ, ʛʣʘʚʝ ʢʦʤʘʥʜʳ ñɻʘʨʛʘʤʝʣʴò ʚ ɸʭʝʥʝ. ʌʝʡʩʥʝʨ ʩʨʘʟʫ ʧʦʥʷʣ: ʵʪʦ ʠʤʝʥʥʦ ʪʦ, ʯʝʛʦ 

ʦʥʠ ʚʩʝ ʪʘʢ ʞʜʘʣʠ! ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʦʥ ʧʦʣʦʞʠʣ ʬʦʪʦʛʨʘʬʠʶ ʚ ʧʦʨʪʬʝʣʴ ʠ ʧʦʣʝʪʝʣ ʚ 

ɸʥʛʣʠʶ, ʧʦʢʘʟʳʚʘʪʴ ʝʝ ɼʦʥʘʣʴʜʫ ʇʝʨʢʠʥʩʫ, ʯʣʝʥʫ ʢʦʤʘʥʜʳ ñɻʘʨʛʘʤʝʣʠò ʠʟ ʆʢʩʬʦʨʜʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ñɻʘʨʛʘʤʝʣʠò ʬʠʟʠʢʠ ʩʜʝʣʘʣʠ 1,4 ʤʠʣʣʠʦʥʘ ʬʦʪʦʛʨʘʬʠʡ ʪʨʝʢʦʚ 

ʯʘʩʪʠʮ. ʀ ʩʨʝʜʠ ʵʪʦʛʦ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ ʤʦʞʥʦ ʙʳʣʦ, ʢʘʢ ʧʦʩʯʠʪʘʣʠ ʫʯʝʥʳʝ, 

ʥʘʡʪʠ ʛʜʝ-ʪʦ ʦʪ ʧʷʪʠ ʜʦ ʪʨʠʜʮʘʪʠ ʪʨʝʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʥʝʡʪʨʘʣʴʥʳʤʠ ʪʦʢʘʤʠ. ʂʘʞʜʫʶ 

ʬʦʪʦʛʨʘʬʠʶ ʩʣʝʜʦʚʘʣʦ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʩʚʝʪʦʚʦʤ ʩʪʦʣʝ. ʕʪʦ ʙʳʣʘ ʫʪʦʤʠʪʝʣʴʥʘʷ, 

ʩʢʫʯʥʘʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʘʷ ʨʘʙʦʪʘ. ñʃʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʵʪʦ ʙʳʣ ʟʘ ʢʦʰʤʘʨò, ï ʛʦʚʦʨʠʣ 

ʧʦʟʞʝ ʇʝʨʢʠʥʩ. ʂ ʜʝʢʘʙʨʶ ʢʦʤʘʥʜʘ ñɻʘʨʛʘʤʝʣʠò ʧʨʦʩʤʦʪʨʝʣʘ ʪʦʣʴʢʦ 100 000 ʩʥʠʤʢʦʚ. ʉʦ 

ʚʨʝʤʝʥʝʤ ʦʥʠ ʠʟʫʯʠʣʠ ʠ ʦʩʪʘʚʰʠʝʩʷ 1,3 ʤʠʣʣʠʦʥʘ. ʀ ʥʘʰʣʠ ʚʩʝʛʦ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʭʦʞʠʝ 

ʥʘ ʩʣʝʜʳ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ. 

ɺ ʥʘʯʘʣʝ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ ʌʝʡʩʥʝʨ ʥʘʧʠʩʘʣ ʧʠʩʴʤʦ ʃʘʛʘʨʨʠʛʫ, ʦʧʠʩʳʚʘʷ ʧʦʣʫʯʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ: ñʕʪʘ ʢʘʨʪʠʥʢʘ ʥʘʩ ʩʠʣʴʥʦ ʚʦʟʙʫʜʠʣʘ. ʅʘ ʥʝʡ ʙʳʣ ʜʦʩʪʦʡʥʝʡʰʠʡ ʢʘʥʜʠʜʘʪ ʥʘ 

ʨʦʣʴ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʦʢʘò. ʆʜʥʘʢʦ ʢʘʢ ʥʠ ʫʙʝʜʠʪʝʣʝʥ ʙʳʣ ʩʥʠʤʦʢ, ʬʠʟʠʢʠ ʚ ʎɽʈʅʝ ʟʥʘʣʠ ï ʠʤ 

ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʝʱʝ ʤʥʦʛʦ ʧʦʜʦʙʥʳʭ ʬʦʪʦʛʨʘʬʠʡ, ʯʪʦʙʳ ʪʚʝʨʜʦ ʟʥʘʪʴ, ʦʥʠ ʚʠʜʷʪ ʪʝ ʩʘʤʳʝ 

ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ. ʅʦ ʫʯʝʥʳʝ ʫʞʝ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʧʴʷʥʷʱʠʡ ʟʘʧʘʭ ʙʣʠʟʢʦʛʦ ʦʪʢʨʳʪʠʷ... 

ʆʥʠ ʚʳʪʘʱʠʣʠ ʩʚʦʠ ʩʪʘʨʳʝ ʧʣʝʥʢʠ ʠ ʧʨʠʥʷʣʠʩʴ ʧʝʨʝʧʨʦʚʝʨʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʠʯʝʛʦ ʥʝ ʧʨʦʧʫʩʪʠʣʠ. ʂ ʜʝʣʫ ʧʦʜʢʣʶʯʠʣʠʩʴ ʢʦʤʘʥʜʳ ʠʟ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʬʦʪʦʛʨʘʬʠʠ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʠ, ʠ ʪʝʧʝʨʴ ʢʘʞʜʳʡ ʤʦʛ ʠʭ ʨʘʩʩʤʦʪʨʝʪʴ. 

ʉʪʦʷ ʚʦʢʨʫʛ ʩʪʦʣʘ, ʥʘ ʢʦʪʦʨʦʤ ʣʝʞʘʣʘ ʦʙʩʫʞʜʘʝʤʘʷ ʬʦʪʦʛʨʘʬʠʷ, ʬʠʟʠʢʠ ʩʧʦʨʠʣʠ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʧʦʣʦʩʢʠ ʠʣʠ ʩʠʤʧʘʪʠʯʥʦʛʦ ʟʘʚʠʪʢʘ. ʕʪʦ 

ʥʝʡʪʨʘʣʴʥʳʡ ʪʦʢ ʠʣʠ ʥʝʯʪʦ ʜʨʫʛʦʝ? ɽʩʣʠ ʚʦʟʥʠʢʘʣʠ ʩʦʤʥʝʥʠʷ, ʠʟʦʙʨʘʞʝʥʠʝ ʪʫʪ ʞʝ 

ʟʘʙʨʘʢʦʚʳʚʘʣʦʩʴ ʠ ʦʪʢʣʘʜʳʚʘʣʦʩʴ ʚ ʩʪʦʨʦʥʫ
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. 

18 ʠʶʣʷ 1973 ʛʦʜʘ ʃʘʛʘʨʨʠʛ ʧʨʦʭʦʜʠʣ ʤʠʤʦ ʧʦʣʢʠ ʩ ʜʥʝʚʥʦʡ ʧʦʯʪʦʡ ʎɽʈʅʘ. ʊʘʤ 

ʣʝʞʘʣʦ ʧʠʩʴʤʦ ʦʪ ʂʘʨʣʦ ʈʫʙʙʠʘ, ʚʦʟʛʣʘʚʣʷʚʰʝʛʦ ʢʦʤʘʥʜʫ ʦʭʦʪʥʠʢʦʚ ʟʘ ʥʝʡʪʨʘʣʴʥʳʤʠ 

ʪʦʢʘʤʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʏʠʢʘʛʦ
106
. ʈʫʙʙʠʘ ʧʠʩʘʣ, ʯʪʦ ʜʦ ʥʝʛʦ 

ʜʦʰʣʠ ʩʣʫʭʠ, ʙʫʜʪʦ ʎɽʈʅ ʛʦʪʦʚ ʦʬʠʮʠʘʣʴʥʦ ʦʙʲʷʚʠʪʴ ʦʙ ʦʪʢʨʳʪʠʠ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ. ʆʥ 

ʩʦʦʙʱʠʣ, ʯʪʦ ʫ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʤʘʥʜʳ ʦʢʦʣʦ 100 ʦʪʯʝʪʣʠʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʝʡʪʨʘʣʴʥʳʭ 

ʪʦʢʦʚ ʠ ʦʥʠ ʛʦʪʦʚʷʪ ʩʪʘʪʴʶ ʦʙ ʵʪʦʤ. ʈʫʙʙʠʘ ʟʘʚʝʨʰʘʣ ʧʠʩʴʤʦ ʧʨʝʜʣʦʞʝʥʠʝʤ: ʦʙʝ ʢʦʤʘʥʜʳ 

                                                 
104 ʅʘ ʥʝʡʪʨʠʥʦ ʥʝ ʜʝʡʩʪʚʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠʣʳ, ʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʤʝʶʪ ʢʨʦʰʝʯʥʳʝ ʤʘʩʩʳ, ʩʠʣʘ 

ʪʷʞʝʩʪʠ ʥʘ ʥʠʭ ʪʦʞʝ ʧʦʯʪʠ ʥʝ ʜʝʡʩʪʚʫʝʪ, ʟʘʪʦ ʦʥʠ ʯʫʚʩʪʚʫʶʪ ʩʣʘʙʳʝ ʩʠʣʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

 

105 Peter Galison. The discovery of neutral currents. In Weak Neutral Currents, edited by David B. Cline. Westview 

Press, 1997. 

 

106 ʆʨʠʛʠʥʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʵʧʠʟʦʜʘ ʩʤ. ʚ ʩʪʘʪʴʷʭ: Peter Galison. The discovery of neutral currents (ʩʤ. 

ʚʳʰʝ); John Krige. Distrust and discovery: the case of the heavy bosons at Cern. Isis Vol. 92. September 2001. 

 



ʧʨʠʟʥʘʶʪ ʦʪʢʨʳʪʠʷ ʜʨʫʛ ʜʨʫʛʘ ʠ ʨʘʟʜʝʣʷʶʪ ʣʘʚʨʳ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʡ. ʃʘʛʘʨʨʠʛ 

ʧʦʯʫʚʩʪʚʦʚʘʣ ï ʪʫʪ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ. ʇʦʜʫʤʘʚ, ʦʥ ʨʝʰʠʣ, ʯʪʦ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ 

ʦʙʲʷʚʠʪʴ ʦ ʩʚʦʠʭ ʦʪʢʨʳʪʠʷʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʠ ʦʪʢʘʟʘʣʩʷ ʦʪ ʧʨʝʜʣʦʞʝʥʠʷ ʈʫʙʙʠʘ. ɽʛʦ 

ʢʦʤʘʥʜʘ, ʧʠʩʘʣ ʃʘʛʘʨʨʠʢ ʩʚʦʝʤʫ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʢʦʣʣʝʛʝ, ʧʣʘʥʠʨʫʝʪ ʩʜʝʣʘʪʴ ʦʙʲʷʚʣʝʥʠʝ ʦʙ 

ʦʪʢʨʳʪʠʠ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʜʚʘʜʮʘʪʠ ʯʝʪʳʨʝʭ ʯʘʩʦʚ. ʇʦʣʴ ʄʶʩʩʝ, ʝʱʝ ʦʜʠʥ ʬʠʟʠʢ ʠʟ 

ʢʦʤʘʥʜʳ ñɻʘʨʛʘʤʝʣʠò, ʧʨʦʚʝʣ ʩʝʤʠʥʘʨ ʚ ʎɽʈʅʝ, ʛʜʝ ʦʙʲʷʚʠʣ ʦʙ ʦʪʢʨʳʪʠʠ ʥʝʡʪʨʘʣʴʥʳʭ 

ʪʦʢʦʚ. ʏʝʪʳʨʝ ʜʥʷ ʩʧʫʩʪʷ ʛʨʫʧʧʘ ʧʦʩʣʘʣʘ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦ ʥʝʡʪʨʘʣʴʥʳʤ ʪʦʢʘʤ ʚ ʞʫʨʥʘʣ 

ñPhysics Lettersò. ʏʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʂʘʨʣʦ ʈʫʙʙʠʘ ʪʦʞʝ ʧʦʩʣʘʣ ʩʪʘʪʴʶ ʩʚʦʝʡ ʢʦʤʘʥʜʳ ʚ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʞʫʨʥʘʣ ñPhysical Review Lettersò. ʆʜʥʘʢʦ ʥʘ ʵʪʦʤ ʛʦʥʢʘ ʦʪʥʶʜʴ ʥʝ 

ʟʘʚʝʨʰʠʣʘʩʴ. ʈʝʜʘʢʪʦʨʳ ʞʫʨʥʘʣʦʚ ʥʘʧʨʘʚʠʣʠ ʦʙʝ ʩʪʘʪʴʠ ʨʝʮʝʥʟʝʥʪʘʤ, ʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʥʠ 

ʚʝʨʥʫʣʠʩʴ ʢ ʘʚʪʦʨʘʤ ʩ ʟʘʤʝʯʘʥʠʷʤʠ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʧʦʣʫʯʠʪ ʣʘʚʨʳ ʧʦʙʝʜʠʪʝʣʷ, ʧʦʚʠʩ ʚ 

ʚʦʟʜʫʭʝ. 

ɺ ʩʝʥʪʷʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʬʠʟʠʢʠ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʦʙʣʘʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 

ʩʦʙʨʘʣʠʩʴ ʚ ʛʦʨʦʜʢʝ ʕʢʩ-ʘʥ-ʇʨʦʚʘʥʩ ʥʘ ʶʛʝ ʌʨʘʥʮʠʠ ʥʘ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʚ 

ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʇʦʣʴ ʄʶʩʩʝ, ʨʝʰʠʚ ʦʪʧʨʘʚʠʪʴʩʷ ʪʫʜʘ ʥʘ ʤʘʰʠʥʝ, ʚʳʝʭʘʣ ʠʟ 

ʎɽʈʅʘ ʠ ʚʟʷʣ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʶʛ. ɺʲʝʭʘʚ ʚ ʕʢʩ-ʘʥ-ʇʨʦʚʘʥʩ, ʦʥ ʫʚʠʜʝʣ ʜʚʫʭ ʯʝʣʦʚʝʢ ʫ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ, ʪʘʱʠʚʰʠʭ ʪʷʞʝʣʳʝ ʯʝʤʦʜʘʥʳ ʠ ʥʘʧʨʘʚʣʷʚʰʠʭʩʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ 

ʛʦʩʪʠʥʠʮʫ. ʄʶʩʩʝ ʧʨʠʪʦʨʤʦʟʠʣ. ñɺʳ ʉʘʣʘʤ?ò ï ʦʢʣʠʢʥʫʣ ʦʥ ʦʜʥʦʛʦ ʠʟ ʤʫʞʯʠʥ. ɸʙʜʫʩ 

ʉʘʣʘʤ (ʘ ʵʪʦ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʥ, ʪʦʪ ʩʘʤʳʡ ʉʘʣʘʤ, ʨʘʟʨʘʙʦʪʘʚʰʠʡ ʪʝʦʨʠʶ ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʉʪʠʚʝʥʘ ɺʘʡʥʙʝʨʛʘ) ʦʪʚʝʪʠʣ ʫʪʚʝʨʜʠʪʝʣʴʥʦ. ñʉʘʜʠʪʝʩʴ ʚ 

ʤʘʰʠʥʫ, ʫ ʤʝʥʷ ʜʣʷ ʚʘʩ ʥʦʚʦʩʪʠ, ï ʩʢʘʟʘʣ ʄʶʩʩʝ. ʄʳ ʦʙʥʘʨʫʞʠʣʠ ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠò
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. 

ɺ ʪʦʤ ʞʝ ʤʝʩʷʮʝ ʚ ñPhysics Lettersò ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ʢʦʤʘʥʜʳ ñɻʘʨʛʘʤʝʣʴ ʧʦ 

ʥʝʡʪʨʘʣʴʥʳʤ ʪʦʢʘʤ. ʆʥʘ ʫʪʚʝʨʜʠʣʘ ʧʨʠʦʨʠʪʝʪ ʦʪʢʨʳʪʠʷ ʟʘ ʎɽʈʅʦʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʦʩʣʘʚʠʣʘ ʝʛʦ. ʆʜʥʘʢʦ ʣʠʢʦʚʘʥʠʝ ʜʣʠʣʦʩʴ ʥʝʜʦʣʛʦ. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʡ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʏʠʢʘʛʦ ʢʦʤʘʥʜʘ ʈʫʙʙʠʘ ʧʨʠʦʩʪʘʥʦʚʠʣʘ 

ʧʫʙʣʠʢʘʮʠʶ ʩʚʦʝʡ ʩʪʘʪʴʠ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʪʦʛʦ ʬʠʟʠʢʠ ʨʝʰʠʣʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʜʝʪʝʢʪʦʨ, 

ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɹʳʣʦ ʨʝʰʝʥʦ ʧʦʢʘ ʟʘʜʝʨʞʘʪʴ ʚʳʭʦʜ ʩʪʘʪʴʠ ï ʚʜʨʫʛ 

ʫʜʘʩʪʩʷ ʧʦʣʫʯʠʪʴ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʜʥʘʢʦ ʢʦʛʜʘ ʜʝʪʝʢʪʦʨ ʟʘʨʘʙʦʪʘʣ ʩʥʦʚʘ, ʨʝʟʫʣʴʪʘʪʳ 

ʨʝʟʢʦ ʫʭʫʜʰʠʣʠʩʴ. ʊʨʝʢʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʚʳʛʣʷʜʝʣʠ ʢʘʢ ʩʣʝʜʳ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ, 

ʠʩʯʝʟʣʠ! 

ʂ ʥʦʷʙʨʶ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʘʥʜʘ ʧʦʣʥʦʩʪʴʶ ʧʦʤʝʥʷʣʘ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʥʘ ʩʠʪʫʘʮʠʶ 

ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʪʦʢʘʤʠ. ʀʭ ʦʙʥʦʚʣʝʥʥʳʡ ʜʝʪʝʢʪʦʨ ʥʝ ʬʠʢʩʠʨʦʚʘʣ ʪʦʢʦʚ. ʌʠʟʠʢʠ ʙʳʩʪʨʦ 

ʧʦʜʛʦʪʦʚʠʣʠ ʯʝʨʥʦʚʠʢ ʩʪʘʪʴʠ, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʣʠ ʧʨʠʯʠʥʳ ʦʪʢʘʟʘ ʦʪ ʚʳʚʦʜʦʚ ʩʚʦʝʡ ʧʝʨʚʦʡ 

ʩʪʘʪʴʠ. ɿʘʢʣʶʯʝʥʠʝ ʤʘʩʪʠʪʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʌʝʨʤʠʣʘʙʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ɻʘʨʚʘʨʜʘ, 

ʇʝʥʩʠʣʴʚʘʥʠʠ ʠ ɺʠʩʢʦʥʩʠʥʘ ʤʦʛʣʦ ʥʘʥʝʩʪʠ ʤʦʱʥʳʡ ʫʜʘʨ ʧʦ ʨʝʧʫʪʘʮʠʠ ʎɽʈʅʘ ʠ 

ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʪʴ ʚʳʚʦʜʳ ʝʚʨʦʧʝʡʩʢʠʭ ʫʯʝʥʳʭ. 

ʅʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʩʧʫʩʪʷ ʂʘʨʣʦ ʈʫʙʙʠʘ ʧʨʠʙʳʣ ʚ ʎɽʈʅ ʩ ʧʠʩʴʤʦʤ ʜʣʷ ʃʘʛʘʨʨʠʛʘ ʦʪ 

ʫʯʝʥʳʭ ʠʟ ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʊʘʤ ʙʳʣʠ ʧʣʦʭʠʝ ʥʦʚʦʩʪʠ. ñʄʳ ʥʘʧʠʩʘʣʠ ʩʪʘʪʴʶ, ï 

ʩʦʦʙʱʘʣʠ ʘʤʝʨʠʢʘʥʮʳ, ï ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ñPhysical Review Lettersò, 

ʢʦʪʦʨʘʷ ʩʢʦʨʦ ʙʫʜʝʪ ʧʦʩʣʘʥʘ ʚ ʨʝʜʘʢʮʠʶ. ʂʦʧʠʷ, ʢʦʥʝʯʥʦ, ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʚʘʤ, ʥʦ ʧʦ 

ʦʯʝʚʠʜʥʳʤ ʧʨʠʯʠʥʘʤ ʤʳ ʭʦʪʝʣʠ ʙʳ ʥʝʦʬʠʮʠʘʣʴʥʦ ʧʦʜʝʣʠʪʴʩʷ ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦ ʝʝ 

ʧʫʙʣʠʢʘʮʠʠò. ʃʘʛʘʨʨʠʛ ʧʦʢʘʟʘʣ ʧʠʩʴʤʦ ʯʣʝʥʘʤ ʩʚʦʝʡ ʛʨʫʧʧʳ. ʂʦʛʜʘ ʫʞʝ ʚʩʝ ʚ ʎɽʈʅʝ ʟʥʘʣʠ 

ʦ ʧʦʩʣʘʥʠʠ ʘʤʝʨʠʢʘʥʮʝʚ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʎɽʈʅʘ ɺʠʣʣʠ ʁʝʥʯʢʝ ʩʦʟʚʘʣ ʩʨʦʯʥʦʝ 

ʟʘʩʝʜʘʥʠʝ ʛʨʫʧʧʳ ñɻʘʨʛʘʤʝʣʠò ʠ ʫʩʪʨʦʠʣ ʧʝʨʝʢʨʝʩʪʥʳʡ ʜʦʧʨʦʩ ʧʦ ʧʦʚʦʜʫ ʥʘʜʝʞʥʦʩʪʠ ʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ
108
. ɽʩʣʠ ʢʦʤʘʥʜʘ ʈʫʙʙʠʘ ʧʨʘʚʘ, ʎɽʈʅ ʜʦʣʞʝʥ ʙʳʣ ʧʨʦʡʪʠ ʯʝʨʝʟ ʫʞʘʩʥʦʝ 

ʫʥʠʞʝʥʠʝ. ʆʜʥʘʢʦ ʩʦʪʨʫʜʥʠʢʠ ñɻʘʨʛʘʤʝʣʠò ʩʪʦʷʣʠ ʥʘ ʩʚʦʝʤ. ʆʥʠ ʨʘʩʩʤʦʪʨʝʣʠ ʚʩʝ ʧʨʦʮʝʩʩʳ, 

ʩʧʦʩʦʙʥʳʝ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʜʦʙʥʳʭ ʪʨʝʢʦʚ ʚ ʜʝʪʝʢʪʦʨʝ ʠ ʠʩʢʣʶʯʠʣʠ ʚʩʝ, ʢʨʦʤʝ 
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ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʚʠʣʴʥʳ, ʫʪʚʝʨʞʜʘʣʠ ʦʥʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ 

ʧʦʣʫʯʠʣʦʩʴ ʫ ʘʤʝʨʠʢʘʥʮʝʚ. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʈʫʙʙʠʘ ʠʟ ʎɽʈʅʘ ʫ ʝʛʦ ʛʨʫʧʧʳ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦʟʥʠʢʣʠ ʦʯʝʨʝʜʥʳʝ ʩʦʤʥʝʥʠʷ. ʆʜʠʥ ʠʟ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ, ɼʵʚʠʜ 

ʂʣʘʡʥ, ʟʘʤʝʪʠʣ ʚʦʩʝʤʴ ʩʦʙʳʪʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʝʪʝʢʪʦʨʦʤ ʠ ʫʙʝʜʠʪʝʣʴʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ. ʀ ʪʝʧʝʨʴ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʪʧʨʘʚʠʪʴ ʚʪʦʨʫʶ ʩʪʘʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʧʦʭʦʨʦʥʠʣʠ ʥʘʜʝʞʜʫ ʠʭ ʦʙʥʘʨʫʞʠʪʴ, 

ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʘʥʜʘ ʦʧʷʪʴ ʚʝʨʥʫʣʘʩʴ ʢ ʩʚʦʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʘʪʴʝ, ʫʞʝ ʧʨʦʣʝʞʘʚʰʝʡ 

ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ ʞʫʨʥʘʣʘ. ʆʥʠ ʩʣʝʛʢʘ ʧʝʨʝʜʝʣʘʣʠ ʝʝ. ɺʩʷ ʵʪʘ ʠʩʪʦʨʠʷ ʩ 

ʦʯʝʚʠʜʥʦʩʪʴʶ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʘʥʜʘ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ 

ʦʛʨʦʤʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʥʦ ʠ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʣʦʞʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ, ʥʫʞʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ. ʆʩʪʨʷʢʠ ʰʫʪʠʣʠ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʦʭʦʪʠʣʠʩʴ ʥʘ 

ñʧʝʨʝʤʝʥʥʳʝ ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠò. ʈʘʙʦʪʘ ʯʠʢʘʛʩʢʠʭ ʬʠʟʠʢʦʚ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʘʧʨʝʣʝ 

1974 ʛʦʜʘ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʫʩʠʣʠʷ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʥʝʡ ʪʨʘʣʴʥʳʭ ʪʦʢʦʚ ʠʟʥʫʨʠʣʠ ʢʦʤʘʥʜʳ ʠ ʚ 

ʎɽʈʅʝ, ʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (ʚʩʢʦʨʝ ʧʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʠʤʝʥʦʚʘʥʥʦʡ 

ʚ ʌʝʨʤʠʣʘʙ). ʅʦ ʨʝʟʫʣʴʪʘʪ ʩʪʦʠʣ ʪʘʢʠʭ ʫʩʠʣʠʡ. ʕʪʦ ʙʳʣʦ ʧʝʨʚʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ 

ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʘʚʠʣʴʥʘ ʠ ʯʪʦ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ɺʩʝʣʝʥʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ. 

ʅʝ ʪʘʢ ʤʥʦʛʦ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʙʳʣʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʦʮʝʥʝʥʦ ʩʦʚʨʝʤʝʥʥʠʢʘʤʠ. 

ʇʦʥʘʯʘʣʫ ʦʪʢʨʳʪʠʷ ʯʘʩʪʦ ʢʘʞʫʪʩʷ ʥʝʧʦʥʷʪʥʳʤʠ, ʟʘʛʘʜʦʯʥʳʤʠ ʠ ʥʝ ʠʤʝʶʱʠʤʠ ʥʠʢʘʢʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɿʘʪʝʤ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʨʘʩʪʝʪ ʯʠʩʣʦ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʟʥʘʯʠʤʦʩʪʴ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʘ. ʅʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ ï ʦʪʣʠʯʥʳʡ ʪʦʤʫ ʧʨʠʤʝʨ. 

ɹʦʣʝʝ ʯʝʤ ʯʝʨʝʟ ʜʝʩʷʪʴ ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʫʯʝʥʳʝ ʥʘʯʘʣʠ 

ʧʦʜʦʟʨʝʚʘʪʴ, ʯʪʦ ʵʪʠ ʪʦʢʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʫʜʴʙʘʭ ʫʤʠʨʘʶʱʠʭ ʟʚʝʟʜ. ʉʫʜʴʙʘ 

ʩʪʘʨʝʶʱʠʭ ʟʚʝʟʜ ï ʦʜʥʘ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʟʘʛʘʜʦʢ ɺʩʝʣʝʥʥʦʡ: ʢʘʟʘʣʦʩʴ ʙʳ, ʠʭ ʩʚʝʯʝʥʠʝ ʚ ʢʦʥʮʝ 

ʞʠʟʥʠ ʜʦʣʞʥʦ ʧʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʝʚʘʪʴ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʩʦʚʩʝʤ ʟʘʪʫʭʥʫʪʴ. ʆʜʥʘʢʦ ʚʤʝʩʪʦ 

ʵʪʦʛʦ ʩʪʘʨʘʷ ʟʚʝʟʜʘ ʚʜʨʫʛ ʵʬʬʝʢʪʥʦ ʚʟʨʳʚʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʝʨʭʥʦʚʦʡ! ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ 

ʪʘʢʠʭ ʩʚʝʨʭʥʦʚʳʭ ʟʚʝʟʜʘʭ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʩʪʦʣʴʢʦ ʵʥʝʨʛʠʠ, ʩʢʦʣʴʢʦ ʚʳʜʝʣʠʪ ʉʦʣʥʮʝ ʟʘ ʚʩʶ 

ʩʚʦʶ ʞʠʟʥʴ. ʉʤʝʨʪʝʣʴʥʘʷ ʘʛʦʥʠʷ ʟʚʝʟʜʳ ʚʳʛʣʷʜʠʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʨʘʤʘʪʠʯʥʦ. 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ ʫʧʨʘʚʣʷʶʪ ʚʟʨʳʚʘʤʠ ʩʚʝʨʭʥʦʚʳʭ ʟʚʝʟʜ, ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʪʘʢʠʭ ʚʟʨʳʚʦʚ ʠ ʦʙʨʘʟʫʶʪʩʷ ʚʩʝ ʪʷʞʝʣʳʝ ʵʣʝʤʝʥʪʳ ï ʪʝ ʩʘʤʳʝ, ʯʪʦ ʢʦʛʜʘ-ʪʦ ʧʦʧʘʣʠ 

ʥʘ ɿʝʤʣʶ ʠ ʙʝʟ ʢʦʪʦʨʳʭ ʞʠʟʥʴ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʥʠʢʦʛʜʘ ʙʳ ʥʝ ʚʦʟʥʠʢʣʘ. 

ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ ʨʝʛʫʣʠʨʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʢʨʫʞʘʶʱʝʤ 

ʥʘʩ ʤʠʨʝ ï ʪʘʢ, ʚʝʨʦʷʪʥʦ, ʠʤʝʥʥʦ ʦʥʠ ʦʪʚʝʯʘʶʪ ʟʘ ʘʩʠʤʤʝʪʨʠʶ ʤʦʣʝʢʫʣ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʤʥʦʛʠʝ ʤʦʣʝʢʫʣʳ ʩʫʱʝʩʪʚʫʶʪ ʚ ʜʚʫʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʚʦ ʚʩʝʤ ʠʜʝʥʪʠʯʥʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʟʝʨʢʘʣʴʥʦ ʦʪʦʙʨʘʞʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʋʯʝʥʳʝ ʥʘʟʳʚʘʶʪ ʠʭ ʣʝʚʳʤʠ ʠ ʧʨʘʚʳʤʠ 

ʬʦʨʤʘʤʠ. (ʊʘʢʦʡ ʚʠʜ ʩʠʤʤʝʪʨʠʠ ʥʘʟʳʚʘʝʪʩʷ ñʭʠʨʘʣʴʥʦʩʪʴò.) ʆʜʥʘ ʠʟ ʧʨʠʯʫʜ ʧʨʠʨʦʜʳ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʯʝʥʴ ʚʘʞʥʦ ʢʘʢʘʷ ʤʦʣʝʢʫʣʘ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ï 

ʧʨʘʚʘʷ ʠʣʠ ʣʝʚʘʷ. 

ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʵʪʦ ʩʚʦʡʩʪʚʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚ ʩʚʦʠʭ 

ʢʦʨʥʝʣʣʩʢʠʭ ʣʝʢʮʠʷʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ 1965 ʛʦʜʫ. ʌʝʡʥʤʘʥ ʦʧʠʩʘʣ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʣʫʯʝʥʠʷ 

ʩʘʭʘʨʘ ʠʟ ʧʨʦʩʪʝʡʰʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʄʦʣʝʢʫʣʳ ʩʘʭʘʨʘ ʥʝ ʩʣʦʞʥʳʝ ï ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ 12 

ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, 22 ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʠ ʠ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ. ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʚʳ 

ʧʦʣʦʞʠʪʝ ʪʘʢʦʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʩʘʭʘʨ ʚ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠ ʜʦʙʘʚʠʪʝ ʙʘʢʪʝʨʠʠ? 

ʆʢʘʟʳʚʘʝʪʩʷ, ʙʘʢʪʝʨʠʠ ʩʲʝʜʷʪ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʫ ʩʘʭʘʨʘ. ʀ ʚʦʪ ʧʦʯʝʤʫ. ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʩʘʭʘʨ 

ʩʦʜʝʨʞʠʪ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʤʦʣʝʢʫʣ. ʆʙʘ ʚʠʜʘ ʤʦʣʝʢʫʣ ʭʠʤʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʳ, ʥʦ ʩʠʤʤʝʪʨʠʷ ʠʭ ʟʝʨʢʘʣʴʥʘʷ. ɺ ʧʨʠʨʦʜʝ ʧʦ ʥʝʠʟʚʝʩʪʥʳʤ ʧʦʢʘ ʧʨʠʯʠʥʘʤ 

ʤʦʣʝʢʫʣʳ ʩʘʭʘʨʘ ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʚ ʧʨʘʚʦʡ ʬʦʨʤʝ, ʠ ʙʘʢʪʝʨʠʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʪʘʢ, ʯʪʦ 

ʤʦʛʫʪ ʧʝʨʝʚʘʨʠʪʴ ʪʦʣʴʢʦ ʵʪʫ ʬʦʨʤʫ. ɽʩʣʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʣʝʚʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʩʘʭʘʨʘ, 

ʦʥʠ ʠʭ ʥʝ ʪʨʦʛʘʶʪ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʩʪʦ ʥʝ ʟʥʘʶʪ, ʯʪʦ ʩ ʥʠʤʠ ʜʝʣʘʪʴ. ɸʩʠʤʤʝʪʨʠʷ ʚ ʧʨʷʤʦʤ 

ʩʤʳʩʣʝ ʟʘʣʦʞʝʥʘ ʚ ʥʘʰʠʭ ʛʝʥʘʭ. ɼʚʦʡʥʳʝ ʩʧʠʨʘʣʠ ʥʘʰʝʡ ɼʅʂ, ʢʘʢ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʠʟ 



ʢʦʪʦʨʳʭ ʦʥʠ ʩʜʝʣʘʥʳ, ï ñʣʝʚʳʝò. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚ ʧʨʠʨʦʜʝ ï ʦʜʥʘ ʠʟ 

ʩʘʤʳʭ ʠʥʪʨʠʛʫʶʱʠʭ ʟʘʛʘʜʦʢ ʙʠʦʣʦʛʠʠ. 

ɽʝ ʚʝʨʦʷʪʥʫʶ ʨʘʟʛʘʜʢʫ ʧʨʝʜʣʦʞʠʣ ʚ 1984 ʛʦʜʫ ʉʪʠʚʝʥ ʄʝʡʩʦʥ, ʭʠʤʠʢ ʠʟ ʣʦʜʦʥʩʢʦʛʦ 

ʂʦʨʦʣʝʚʩʢʦʛʦ ʢʦʣʣʝʜʞʘ. ʊʘʢʠʝ ʯʘʩʪʠʮʳ, ʢʘʢ ʵʣʝʢʪʨʦʥʳ ʠ ʢʚʘʨʢʠ, ʠʤʝʶʪ ʩʧʠʥ, ʩʦʙʩʪʚʝʥʥʳʡ 

ʤʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʠ ʦʥ ʪʦʞʝ ʙʳʚʘʝʪ ʣʝʚʳʤ ʠʣʠ ʧʨʘʚʳʤ. ʉʠʣʘ, ʧʝʨʝʥʦʩʯʠʢʘʤʠ 

ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ Z-ʯʘʩʪʠʮʳ, ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʠʮʳ ʩ ʣʝʚʳʤ ʩʧʠʥʦʤ. ʈʘʩʯʝʪʳ 

ʄʝʡʩʦʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʦʪ ʬʘʢʪ, ʣʝʚʳʝ ʬʦʨʤʳ ʘʤʠʥʦʢʠʩʣʦʪ ʠ 

ʧʨʘʚʳʝ ʬʦʨʤʳ ʩʘʭʘʨʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʝʝ, ʯʝʤ ʠʭ ʟʝʨʢʘʣʴʥʳʝ ʧʘʨʪʥʝʨʳ. ʄʦʞʝʪ ʙʳʪʴ, 

ʝʱʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʥʝʡʪʨʘʣʴʥʳʝ ʪʦʢʠ ʩʜʝʣʘʣʠ ʥʝʢʦʪʦʨʳʝ ʤʦʣʝʢʫʣʳ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʤʠ, ʠ ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʠ ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʚʦ ɺʩʝʣʝʥʥʦʡ. 

ʇʨʠʯʠʥʳ ʘʩʠʤʤʝʪʨʠʠ ʚ ʧʨʠʨʦʜʝ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. ʇʦʥʷʪʴ, ʧʦʯʝʤʫ 

ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʤʦʣʝʢʫʣʳ ʚʝʜʫʪ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ, ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʤʝʜʠʮʠʥʳ. ɺ 1960-ʭ ʛʦʜʘʭ 

ʪʳʩʷʯʠ ʞʝʥʱʠʥ, ʞʜʫʱʠʭ ʨʝʙʝʥʢʘ, ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʫʪʨʝʥʥʝʡ ʪʦʰʥʦʪʦʡ, ʧʨʠʥʠʤʘʣʠ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪ ʪʘʣʠʜʦʤʠʜ. ʆʮʝʥʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʝʤʘ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʷʚʠʣʦʩʴ ʨʦʞʜʝʥʠʝ ʙʦʣʝʝ 10 000 ʜʝʪʝʡ ʩ ʩʝʨʴʝʟʥʳʤʠ 

ʜʝʬʝʢʪʘʤʠ. ʋ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʨʫʢʠ ʠ ʥʦʛʠ. ʇʨʝʧʘʨʘʪ ʚʳʟʳʚʘʣ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʛʣʘʟ ʠ ʫʰʝʡ, ʥʘʥʦʩʠʣ ʚʨʝʜ ʩʝʨʜʮʫ, ʧʦʯʢʘʤ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʣʦʚʳʤ 

ʦʨʛʘʥʘʤ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʤʣʘʜʝʥʮʝʚ. ʏʪʦʙʳ ʚʦʟʥʠʢ ʪʘʢʦʡ ʩʙʦʡ ʚ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ, ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʦʚʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ. ʇʨʝʧʘʨʘʪ ʠʟʛʦʪʘʚʣʠʚʘʣʩʷ ʚ ʚʠʜʝ ʩʤʝʩʠ ñʣʝʚʳʭò ʠ 

ñʧʨʘʚʳʭò ʤʦʣʝʢʫʣ, ʥʦ ʫʯʝʥʳʝ ʪʝʧʝʨʴ ʟʥʘʶʪ, ʯʪʦ ʫʪʨʝʥʥʶʶ ʪʦʰʥʦʪʫ ʧʦʤʦʛʘʣʘ ʩʥʠʤʘʪʴ 

ʪʦʣʴʢʦ ʦʜʥʘ ʬʦʨʤʘ, ʘ ʜʨʫʛʘʷ, ʚʝʨʦʷʪʥʦ, ʩʜʝʨʞʠʚʘʣʘ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʦʚ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʵʤʙʨʠʦʥʘ ʠ ʚʳʟʳʚʘʣʘ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ. ʃʝʢʘʨʩʪʚʦ ʙʝʟʦʧʘʩʥʦ, ʝʩʣʠ ʦʥʦ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 

ʦʜʥʫ ʬʦʨʤʫ ʤʦʣʝʢʫʣ. 

ʈʦʣʴ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ ʚ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʟʘʠʥʪʨʠʛʦʚʘʣʘ ɸʙʜʫʩʘ ʉʘʣʘʤʘ ʯʝʨʝʟ ʤʥʦʛʦ 

ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʚʳʜʚʠʥʫʣ ʠʜʝʶ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʩʣʘʙʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɺ 1988 ʛʦʜʫ ʥʘ ʣʝʢʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ʇʦʣʷ ɼʠʨʘʢʘ, ʦʥ ʩʢʘʟʘʣ: 

ñʉʝʛʦʜʥʷ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʨʘʩʪʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ 

ʵʣʝʢʪʨʦʩʣʘʙʘʷ ʩʠʣʘ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʝʡ ñʩʠʣʦʡ ʞʠʟʥʠò ʠ ʯʪʦ ɹʦʛ ʩʦʟʜʘʣ Z-ʯʘʩʪʠʮʳ, ʜʘʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʘʩʠʤʤʝʪʨʠʶ ñʤʦʣʝʢʫʣ ʞʠʟʥʠò. 

 

ʎɽʈʅ ʦʪʤʝʪʠʣ ʩʚʦʡ ʧʝʨʚʳʡ ʢʨʫʧʥʳʡ ʫʩʧʝʭ ï ʦʪʢʨʳʪʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ. ʕʪʠ 

ʤʠʤʦʣʝʪʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʘʚʠʣʴʥʘ, 

ʫʙʝʜʠʣʠ ʚʩʝʭ, ʯʪʦ ʠ W- ʠ Z-ʯʘʩʪʠʮʳ ʚʩʝ-ʪʘʢʠ ʩʫʱʝʩʪʚʫʶʪ. ʊʝʧʝʨʴ ʮʝʣʴʶ ʫʯʝʥʳʭ ʩʪʘʣʦ 

ʦʙʥʘʨʫʞʝʥʠʝ ʟʘʛʘʜʦʯʥʳʭ ʯʘʩʪʠʮ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʵʪʦ ʙʝʩʩʧʦʨʥʦ ʜʦʢʘʟʘʣʦ ʙʳ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʅʦ ʪʫʪ ʥʘ ʧʫʪʠ ʬʠʟʠʢʦʚ ʚʩʪʘʣʦ ʩʝʨʴʝʟʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ W- ʠ Z-ʯʘʩʪʠʮʳ 

ʦʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʳ, ʚʨʝʤʷ ʞʠʟʥʠ ʠʭ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʦ. ʊʦ ʝʩʪʴ ʪʨʝʙʦʚʘʣʦʩʴ ʠʭ ʩʦʟʜʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦ, ʠ ʟʘʜʘʯʘ ʩʠʷ ʥʝ ʦʙʝʱʘʣʘ ʙʳʪʴ ʣʝʛʢʦʡ. ɺ 1970-ʭ ʛʦʜʘʭ ʥʠ ʦʜʠʥ ʠʟ ʛʦʪʦʚʳʭ ʠʣʠ 

ʝʱʝ ʩʪʨʦʠʚʰʠʭʩʷ ʫʩʢʦʨʠʪʝʣʝʡ ʥʝ ʤʦʛ ʨʘʟʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʠ, ʯʪʦʙʳ ʪʘʤ ʨʦʜʠʣʠʩʴ ʵʪʠ 

ʯʘʩʪʠʮʳ. ʋ ʬʠʟʠʢʦʚ ʙʳʣʦ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʣʠʙʦ ʞʜʘʪʴ, ʧʦʢʘ ʧʦʷʚʷʪʩʷ ʚʨʝʤʷ ʠ ʜʝʥʴʛʠ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʤʦʱʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʣʠʙʦ ʙʳʩʪʨʦ 

ʧʨʠʜʫʤʘʪʴ ʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʧʘʣʣʠʘʪʠʚ. 

ɺ ʧʝʨʚʳʭ ʫʩʢʦʨʠʪʝʣʷʭ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʫʯʢʠ ʯʘʩʪʠʮ, ʚʨʝʟʘʶʱʠʭʩʷ ʚ 

ʤʠʰʝʥʠ ʠ ʨʘʟʨʫʰʘʶʱʠʭ ʚʝʱʝʩʪʚʦ ʩ ʧʦʤʦʱʴʶ ʛʨʫʙʦʡ ʩʠʣʳ. ʏʝʤ ʤʝʥʴʰʠʝ ʬʨʘʛʤʝʥʪʳ ʚʳ 

ʭʦʪʝʣʠ ʠʟʫʯʘʪʴ, ʪʝʤ ʙʦʣʴʰʠʝ ʵʥʝʨʛʠʠ ʥʫʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ. ʏʪʦʙʳ ʦʪʦʜʨʘʪʴ ʵʣʝʢʪʨʦʥʳ ʦʪ 

ʘʪʦʤʘ, ʪʨʝʙʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ ʵʥʝʨʛʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʵʣʝʢʪʨʦʥʳ ʚ ʘʪʦʤʝ ʩʚʷʟʘʥʳ ʩ ʷʜʨʦʤ 

ʦʙʳʯʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ. ʗʜʨʘ ʞʝ ï ʢʨʝʧʢʠʝ ʦʨʝʰʢʠ: ʯʘʩʪʠʮʳ ʚʥʫʪʨʠʷʜʝʨʥʳʝ ï 

ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ï ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʠʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ (ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʩʠʣʴʥʳʤ, ʯʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ). 

ʉʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʫʩʢʦʨʠʪʝʣʝʡ ʜʦʣʞʥʦ ʙʳʣʦ ʨʘʟʛʦʥʷʪʴ ʧʫʯʢʠ ʜʦ ʝʱʝ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʯʘʩʪʠʮ, ʠʥʪʝʨʝʩʦʚʘʚʰʠʭ ʬʠʟʠʢʦʚ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʩʚʦʙʦʜʥʦʤ ʚʠʜʝ ʚ ʧʨʠʨʦʜʝ, ʘ ʧʦʪʦʤʫ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʠʩʢʫʩʩʪʚʝʥʥʦ. ɺʦʟʤʦʞʥʦʩʪʴ 



ʵʪʦʛʦ ʷʩʥʘ ʠʟ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ɽ=mc
2
. ɺ ʥʦʚʳʭ ʫʩʢʦʨʠʪʝʣʷʭ ʯʘʩʪʠʮʳ ʩʦʟʜʘʚʘʣʠʩʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʚʳʜʝʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʤʠʰʝʥʠ ʧʫʯʢʘʤʠ ʚʳʩʦʢʠʭ 

ʵʥʝʨʛʠʡ. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʪʝʦʨʝʪʠʢʦʚ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ Z-ʯʘʩʪʠʮʳ ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʥʘʷ 

ʵʥʝʨʛʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʥʝ ʤʝʥʴʰʝ 92 ɻʵɺ, ʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ W-ʯʘʩʪʠʮ ï ʦʢʦʣʦ 160 ɻʵɺ 

(ʵʥʝʨʛʠʷ ʢʘʞʜʦʡ ʨʘʚʥʷʝʪʩʷ 80 ɻʵɺ, ʘ ʨʦʞʜʘʶʪʩʷ ʦʥʠ ʧʘʨʘʤʠ). 

ɺ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ɻʝʨʰ ʀʮʢʦʚʠʯ ɹʫʜʢʝʨ, ʦʜʘʨʝʥʥʳʡ ʩʦʚʝʪʩʢʠʡ ʬʠʟʠʢ, ʦʩʥʦʚʘʪʝʣʴ ʠ 

ʧʝʨʚʳʡ ʜʠʨʝʢʪʦʨ ʥʦʚʦʩʠʙʠʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʉʆ ɸʅ ʉʉʉʈ, ʢ ʪʦʤʫ ʞʝ 

ʦʙʣʘʜʘʚʰʠʡ ʷʚʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʞʠʣʢʦʡ (ɹʫʜʢʝʨ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʧʦʩʪʘʚʠʣʠ ʨʘʙʦʪʫ ʥʘ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʦʩʥʦʚʫ ï ʦʥʠ ʧʨʦʜʘʚʘʣʠ ʩʦʟʜʘʚʘʝʤʳʝ ʠʤʠ ʫʩʢʦʨʠʪʝʣʠ ʠ ʠʭ ʯʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʟʘ ʛʨʘʥʠʮʫ, ʘ ʥʘ ʚʳʨʫʯʝʥʥʳʝ ʜʝʥʴʛʠ ʧʨʦʚʦʜʠʣʠ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ), ʚʳʜʚʠʥʫʣ 

ʨʘʜʠʢʘʣʴʥʫʶ ʠʜʝʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʠʠ ʫʩʢʦʨʠʪʝʣʝʡ. ɹʫʜʢʝʨ ʧʨʠʜʫʤʘʣ 

ʢʦʥʩʪʨʫʢʮʠʶ ʫʩʢʦʨʠʪʝʣʷ, ʚ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʮʝʣʠʚʘʪʴ ʫʩʢʦʨʝʥʥʳʝ ʯʘʩʪʠʮʳ ʥʘ 

ʥʝʧʦʜʚʠʞʥʳʝ ʤʠʰʝʥʠ, ʧʫʯʢʠ ʧʨʦʪʦʥʦʚ ʥʘʧʨʘʚʣʷʣʠ ʥʘʚʩʪʨʝʯʫ ʧʫʯʢʘʤ ʘʥʪʠʧʨʦʪʦʥʦʚ ï 

ʘʥʘʣʦʛʦʚ ʧʨʦʪʦʥʦʚ ʚ ʤʠʨʝ ʘʥʪʠʤʘʪʝʨʠʠ. ʇʨʠ ʪʘʢʦʤ ʩʦʫʜʘʨʝʥʠʠ ʜʦʣʞʥʘ ʙʳʣʘ ʚʳʜʝʣʷʪʴʩʷ 

ʦʛʨʦʤʥʘʷ ʵʥʝʨʛʠʷ. 

ʀʜʝʷ ʟʘʩʪʘʚʠʪʴ ʯʘʩʪʠʮʳ ʩʪʘʣʢʠʚʘʪʴʩʷ ʣʦʙ ʚ ʣʦʙ ʙʳʣʘ ʥʝ ʥʦʚʘ. ʅʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ, ʫʞʝ ʧʨʦʚʝʨʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʫ ʠʜʝʶ ʠ ʜʦʢʘʟʘʣʠ 

ʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ, ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʝʙʝ ʚʤʝʩʪʦ ʯʘʩʪʠʮ ʘʚʪʦʤʦʙʠʣʠ. ʂʦʛʜʘ ʦʜʥʘ ʤʘʰʠʥʘ ʚʨʝʟʘʝʪʩʷ ʚ ʜʨʫʛʫʶ, ʧʨʠʧʘʨʢʦʚʘʥʥʫʶ, 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʠʜʝʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʨʦʚʦʣʦʯʴ ʩʪʦʷʱʠʡ ʘʚʪʦʤʦʙʠʣʴ ʚʧʝʨʝʜ. ʊʦ ʞʝ 

ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʫʩʢʦʨʠʪʝʣʷʭ. ʂʦʛʜʘ ʯʘʩʪʠʮʳ ʩ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʠʷʤʠ ʚʨʝʟʘʶʪʩʷ ʚ 

ʥʝʧʦʜʚʠʞʥʳʝ, ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʪʨʘʪʠʪʩʷ ʚʧʫʩʪʫʶ ï ʥʘ ʪʦ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʤʠʰʝʥʠ ʟʘʪʦʣʢʥʫʪʴ 

ʚʥʫʪʨʴ. ʇʨʠ ʣʦʙʦʚʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ ʜʝʣʘ ʦʙʩʪʦʷʪ ʩʦʚʩʝʤ ʠʥʘʯʝ. ʂʦʛʜʘ ʜʚʝ ʯʘʩʪʠʮʳ ʥʘ 

ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʩʪʘʣʢʠʚʘʶʪʩʷ ʣʦʙ ʚ ʣʦʙ, ʦʥʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʠ ʧʦʯʪʠ ʚʩʷ 

ʚʳʩʚʦʙʦʜʠʚʰʘʷʩʷ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʯʘʩʪʠʮ. 

ɻʝʥʠʘʣʴʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ɹʫʜʢʝʨʘ ʩʦʩʪʦʷʣʘ ʚ ʠʜʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʚʝʱʝʩʪʚʘ. 

ʏʘʩʪʠʮʳ ʘʥʪʠʚʝʱʝʩʪʚʘ ʠʤʝʶʪ ʪʦʯʥʦ ʪʘʢʫʶ ʞʝ ʤʘʩʩʫ, ʯʪʦ ʠ ʠʭ ʧʘʨʪʥʝʨʳ, ʥʦ ʨʘʚʥʳʡ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʦ ʟʥʘʢʫ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ 

ʧʨʦʪʦʥʳ ʠ ʘʥʪʠʧʨʦʪʦʥʳ ʚ ʫʩʢʦʨʠʪʝʣʴ ʠ ʧʦʣʫʯʠʪʴ ʧʫʯʢʠ, ʟʘʢʨʫʯʠʚʘʶʱʠʝʩʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʨʠ ʵʪʦʤ ʜʘʞʝ ʥʝ ʧʦʪʨʝʙʫʶʪʩʷ ʜʝʥʴʛʠ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ 

ʫʩʪʘʥʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʥʫʞʥʘ. ɺʩʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ, ï ʵʪʦ ʩʪʦʣʢʥʫʪʴ ʧʫʯʢʠ 

ʚʥʫʪʨʠ ʜʝʪʝʢʪʦʨʘ ʠ ʩʜʝʣʘʪʴ ʩʥʠʤʢʠ ʦʩʢʦʣʢʦʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʧʨʠ ʪʘʢʦʤ ʞʝʩʪʢʦʤ 

ʩʪʦʣʢʥʦʚʝʥʠʠ. 

ʆʜʥʘʢʦ ʙʳʣʦ ʦʜʥʦ ʧʨʝʧʷʪʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʫʛʨʦʞʘʣʦ ʩʦʨʚʘʪʴ ʧʣʘʥʳ ɹʫʜʢʝʨʘ. ʉ 

ʘʥʪʠʤʘʪʝʨʠʝʡ ʪʨʫʜʥʦ ʠʤʝʪʴ ʜʝʣʦ. ʋʯʝʥʳʝ ʪʦʛʜʘ ʝʱʝ ʥʝ ʫʤʝʣʠ ʩʦʟʜʘʚʘʪʴ ʠʟ ʘʥʪʠʯʘʩʪʠʮ 

ʯʠʩʪʳʝ ʧʫʯʢʠ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ. ʅʦ ɻ. ʀ. ɹʫʜʢʝʨ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʠ ʚʝʜʫʱʠʡ ʬʠʟʠʢ ʎɽʈʅʘ 

ʉʠʤʦʥ ʚʘʥ ʜʝʨ ʄʝʝʨ, ʨʘʙʦʪʘʷ ʥʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʘʱʫʧʘʣʠ ʢʘʢʦʝ-ʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ. ʆʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʝʩʣʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʳʝ ʧʫʯʢʠ ʘʥʪʠʧʨʦʪʦʥʦʚ ʦʭʣʘʜʠʪʴ, 

ʦʥʠ ʙʫʜʫʪ ʚʝʩʪʠ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦ. ɽʩʣʠ ʧʫʯʢʠ ʥʦʨʤʘʣʴʥʳʭ ʧʨʦʪʦʥʦʚ ʩʦʟʜʘʶʪ, 

ʫʩʢʦʨʷʷ ʷʜʨʘ ʚʦʜʦʨʦʜʘ, ʚʳʣʝʪʘʶʱʠʝ ʧʨʷʤʦ ʠʟ ʛʘʟʛʦʣʴʜʝʨʘ (ʧʦʪʦʤ ʠʭ ʣʝʛʢʦ ʟʘʩʪʘʚʠʪʴ 

ʜʚʠʛʘʪʴʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ), ʪʦ ʘʥʪʠʧʨʦʪʦʥʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʪʦʣʴʢʦ ʥʘʧʨʘʚʠʚ ʧʫʯʢʠ 

ʧʨʦʪʦʥʦʚ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʤʠʰʝʥʴ ʠ ʩʦʙʨʘʚ ʩʣʫʯʘʡʥʦ ʚʳʣʝʪʘʶʱʠʝ ʯʘʩʪʠʮʳ ʘʥʪʠʚʝʱʝʩʪʚʘ. 

ɸʥʪʠʧʨʦʪʦʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʥʩʘʤʙʣʴ ʘʥʪʠʯʘʩʪʠʮ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʵʥʝʨʛʠʷʤʠ. ʇʦ ʠʜʝʝ ʦʭʣʘʞʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʝʚʨʘʪʠʪʴ ʠʭ ʚ ʪʦʥʢʠʝ, 

ʦʜʥʦʨʦʜʥʳʝ ʧʫʯʢʠ. 

ʃʝʪʦʤ 1976 ʛʦʜʘ ʚ ʘʢʪʠʚʝ ʌʝʨʤʠʣʘʙʘ ʠʤʝʣʦʩʴ ʧʷʪʴ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʫʩʢʦʨʠʪʝʣʷ ʚ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ. ɼʚʘ ʠʟ ʥʠʭ ʧʦʩʪʫʧʠʣʠ ʦʪ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ 

ʂʘʨʣʦ ʈʫʙʙʠʘ. ʇʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ ʦʪʚʝʨʛ ʚʩʝ ʧʷʪʴ ʥʘ 

ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʝʱʝ ʩʣʠʰʢʦʤ ʨʘʥʦ ʨʝʰʘʪʴ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʙʫʜʫʱʝʡ ʪʝʤʘʪʠʢʠ 

ʣʘʙʦʨʘʪʦʨʠʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ ʨʝʰʠʣ, ʯʪʦ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʠʪʫʘʮʠʝʡ, ʋʠʣʩʦʥ ʟʘʧʨʦʩʠʣ 490 ʪʳʩ. ʜʦʣʣʘʨʦʚ 

ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʥʝʙʦʣʴʰʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʧʫʯʢʦʚ 



ʘʥʪʠʚʝʱʝʩʪʚʘ. 

ʈʫʙʙʠʘ ʙʳʣ ʨʘʟʦʯʘʨʦʚʘʥ. ʇʨʠʯʝʤ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʜʘʞʝ ʧʦʢʠʥʫʣ ʉʐɸ, ʧʝʨʝʩʝʢ 

ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ ʠ ʧʨʝʜʣʦʞʠʣ ʩʚʦʡ ʧʨʦʝʢʪ ʎɽʈʅʫ. ɽʚʨʦʧʝʡʮʳ ʪʦʛʜʘ ʪʦʣʴʢʦ ʯʪʦ 

ʟʘʧʫʩʪʠʣʠ ʥʦʚʳʡ ʫʩʢʦʨʠʪʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï ʩʫʧʝʨʧʨʦʪʦʥʥʳʡ ʩʠʥʭʨʦʪʨʦʥ (SPS), ʚ 

ʢʦʪʦʨʦʤ ʚ ʧʦʜʟʝʤʥʦʤ ʢʦʣʴʮʝ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 7 ʢʠʣʦʤʝʪʨʦʚ ʯʘʩʪʠʮʳ ʨʘʟʛʦʥʷʣʠʩʴ, ʧʦʩʣʝ 

ʯʝʛʦ ʚʨʝʟʘʣʠʩʴ ʚ ʪʚʝʨʜʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʠʰʝʥʠ. ɺ ʎɽʈʅʝ ʈʫʙʙʠʘ ʫʚʠʜʝʣ ʞʝʣʘʥʠʝ 

ʨʠʩʢʥʫʪʴ. ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʃʝʦʥ ɺʘʥ ʍʦʚ ʙʦʷʣʩʷ, ʯʪʦ ʌʝʨʤʠʣʘʙ 

ʦʧʝʨʝʜʠʪ ʠʭ, ʧʦʩʢʦʣʴʢʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ʨʘʙʦʪʘʣ ʥʘ ʵʥʝʨʛʠʷʭ 500 ɻʵɺ, ʯʪʦ ʥʘ 100 

ɻʵɺ ʧʨʝʚʳʰʘʣʦ ʵʥʝʨʛʠʶ ʮʝʨʥʦʚʩʢʦʛʦ ʫʩʢʦʨʠʪʝʣʷ. ʀ ʪʦʛʜʘ ɺʘʥ ʍʦʚ ʧʨʠʣʦʞʠʣ ʛʠʛʘʥʪʩʢʠʝ 

ʫʩʠʣʠʷ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʨʝʚʨʘʱʝʥʠʝ ʫʩʢʦʨʠʪʝʣʷ ʚ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʡ 

ʢʦʣʣʘʡʜʝʨ. ɺʘʥ ʍʦʚ ʨʝʰʠʣ, ʯʪʦ ʪʘʢ ʦʥ ʦʙʨʝʪʝʪ ʰʘʥʩ ʧʝʨʚʳʤ ʥʘʡʪʠ W- ʠ Z-ʯʘʩʪʠʮʳ. ɺ 

ʦʙʨʘʱʝʥʠʠ ʢ ʩʦʪʨʫʜʥʠʢʘʤ ʦʥ ʥʘʧʠʩʘʣ, ʯʪʦ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʎɽʈʅ ʦʙʨʝʯʝʥ ʣʠʰʴ ʥʘ 

ñʧʦʚʪʦʨʝʥʠʝ, ʧʫʩʪʴ ʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʫʞʝ ʩʜʝʣʘʥʥʳʭ ʠʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʧʨʦʚʝʜʝʥʠʶ ʥʘ ʫʩʢʦʨʠʪʝʣʝ ʚ ʌʝʨʤʠʣʘʙʝò
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. ɺ ʬʠʟʠʢʝ ʥʫʞʥʦ ʫʤʝʪʴ 

ʨʠʩʢʦʚʘʪʴ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ñʯʪʦ-ʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʧʨʦʩʪʦ ʭʣʝʙ ʩ ʤʘʩʣʦʤò. 

ɺʘʥ ʍʦʚ ʙʳʣ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʎɽʈʅʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʘ ʠʥʞʝʥʝʨ ɼʞʦʥ 

ɸʜʘʤʩ ï ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ, ʠ ʦʥʠ ʨʘʟʜʝʣʷʣʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʦʚ. ʆʙʘ ʥʘʯʘʣʴʥʠʢʘ ʦʪʯʘʷʥʥʦ ʩʧʦʨʠʣʠ ʧʦ ʧʦʚʦʜʫ ʧʨʝʜʣʦʞʝʥʠʷ 

ʈʫʙʙʠʘ. ɸʜʘʤʩ ʦʧʘʩʘʣʩʷ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ, ʬʠʥʘʥʩʠʨʦʚʘʚʰʠʝ ʎɽʈʅ, ʧʨʦʨʝʘʛʠʨʫʶʪ 

ʙʦʣʝʟʥʝʥʥʦ ʥʘ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ. ʆʥʠ ʫʞʝ ʟʘʧʣʘʪʠʣʠ ʟʘ ʥʦʚʳʡ, ʪʦʣʴʢʦ ʯʪʦ ʟʘʧʫʱʝʥʥʳʡ 

ʫʩʢʦʨʠʪʝʣʴ ʯʘʩʪʠʮ, ʠ ʚʜʨʫʛ ʎɽʈʅ ʦʧʷʪʴ ʙʫʜʝʪ ʧʨʦʩʠʪʴ ʫ ʥʠʭ ʜʝʥʴʛʠ ʥʘ ʨʘʜʠʢʘʣʴʥʫʶ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʫʩʢʦʨʠʪʝʣʷ, ʜʘ ʝʱʝ ʠ ʥʘ ʩʪʦʣʴ ʨʠʩʢʦʚʘʥʥʳʡ ʧʨʦʝʢʪ! ɺʘʥ ʍʦʚ ʩʪʦʷʣ ʥʘ ʩʚʦʝʤ: 

ʧʣʘʥ ʈʫʙʙʠʘ ï ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ, ʦʥʠ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʦʪʢʨʳʪʠʝ ʧʝʨʚʳʤʠ, ʠ ʎɽʈʅ ʜʦʣʞʝʥ 

ʥʝʤʝʜʣʝʥʥʦ ʧʨʠʥʷʪʴ ʧʨʝʜʣʦʞʝʥʠʝ ʘʤʝʨʠʢʘʥʮʘ. ʅʘ ʦʜʥʦʤ ʟʘʩʝʜʘʥʠʠ ʩʪʨʘʩʪʠ ʪʘʢ ʥʘʢʘʣʠʣʠʩʴ, 

ʯʪʦ ɺʘʥ ʍʦʚʫ ʧʨʠʰʣʦʩʴ ʥʘʧʦʤʥʠʪʴ ɸʜʘʤʩʫ, ʢʪʦ ʪʫʪ ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ, ʠ, ʫʞʝ 

ʧʨʠʜʷ ʚ ʧʦʣʥʦʝ ʥʝʠʩʪʦʚʩʪʚʦ, ʦʥ ʟʘʷʚʠʣ, ʯʪʦ ʫʡʜʝʪ ʚ ʦʪʩʪʘʚʢʫ, ʝʩʣʠ ɸʜʘʤʩ ʥʝ ʧʦʜʜʝʨʞʠʪ ʝʛʦ 

ʧʣʘʥ. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ɺʘʥ ʍʦʚ ʜʦʙʠʣʩʷ ʩʚʦʝʛʦ ï ʫʩʢʦʨʠʪʝʣʴ ʨʝʰʠʣʠ ʧʦʜʚʝʨʛʥʫʪʴ ʢʘʧʠʪʘʣʴʥʦʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʀʥʞʝʥʝʨʳ ʠ ʫʯʝʥʳʝ ʎɽʈʅʘ ʩʦʙʨʘʣʠʩʴ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʦʙʩʫʜʠʪʴ, ʚʦʟʤʦʞʥʦ ʣʠ 

ʵʪʦ ʠ ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ. ʋʯʝʥʳʤ ʧʨʝʜʩʪʦʷʣʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʧʫʯʢʘʤʠ 

ʘʥʪʠʚʝʱʝʩʪʚʘ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʩʢʦʨʠʪʝʣʝ. ɽʩʣʠ ʙʳ 

ʦʥʠ ʵʪʦ ʩʫʤʝʣʠ, ʪʦ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʙʳ ʩʦʦʨʫʞʝʥʠʝ ʥʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʘʥʪʠʤʘʪʝʨʠʠ ʠ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʦʚʳʭ ʵʢʟʦʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮ. ʇʨʦʰʝʣ ʛʦʜ ʨʘʙʦʪʳ, ʠ 

ʠʥʞʝʥʝʨʳ ʩʦʦʙʱʠʣʠ ʭʦʨʦʰʠʝ ʥʦʚʦʩʪʠ: ʠʤ ʫʜʘʣʦʩʴ ʜʦʚʝʩʪʠ ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʨʝʤʷ 

ʞʠʟʥʠ ʘʥʪʠʚʝʱʝʩʪʚʘ ʩ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʩʝʢʫʥʜ ʜʦ 32 ʯʘʩʦʚ, ʘ ʟʘʪʝʤ ʦʭʣʘʜʠʪʴ ʘʥʪʠʚʝʱʝʩʪʚʦ 

ʠ ʧʦʣʫʯʠʪʴ ʦʜʥʦʨʦʜʥʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʧʫʯʢʠ. ʇʦʭʦʞʝ, ɺʘʥ ʍʦʚ ʧʦʩʪʘʚʠʣ ʥʘ ʧʨʘʚʠʣʴʥʫʶ 

ʣʦʰʘʜʢʫ. 

ɸ ɼʞʦʥ ɸʜʘʤʩ ʦʪʤʝʪʠʣ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʠʥʞʝʥʝʨʦʚ ʩʚʦʝʦʙʨʘʟʥʳʤ ʩʧʦʩʦʙʦʤ. 8 ʠʶʥʷ 

1978 ʛʦʜʘ ʦʥ ʥʘʧʠʩʘʣ ʩʪʠʭʦʪʚʦʨʝʥʠʝ ʦʙ ʫʩʧʝʭʘʭ ʈʫʙʙʠʘ ʠ ʚʘʥ ʜʝʨ ʄʝʝʨʘ ʠ ʧʦʩʣʘʣ ʝʛʦ ʚ ʚʠʜʝ 

ʜʦʢʣʘʜʥʦʡ ʟʘʧʠʩʢʠ
110
. ʉʪʠʭʦʪʚʦʨʝʥʠʝ ï ʩʣʠʰʢʦʤ ʩʫʙʲʝʢʪʠʚʥʦʝ ʠ ʦʙʠʜʥʦʝ, ʯʪʦʙʳ ʝʛʦ ʟʜʝʩʴ 

ʮʠʪʠʨʦʚʘʪʴ, ï ʚ ʧʦʵʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʦʧʠʩʳʚʘʣʦ, ʢʘʢ ʈʫʙʙʠʘ ʠʩʧʦʣʴʟʦʚʘʣ ʪʘʣʘʥʪ ʚʘʥ ʜʝʨ 

ʄʝʝʨʘ ʚ ʩʚʦʠʭ ʢʦʨʳʩʪʥʳʭ ʢʘʨʴʝʨʥʳʭ ʮʝʣʷʭ. 

ʄʝʩʷʮʝʤ ʧʦʟʞʝ ʩʦʪʨʫʜʥʠʢʠ ʎɽʈʅʘ ʩʦʙʨʘʣʠʩʴ ʚ ʘʫʜʠʪʦʨʠʠ ʧʦʩʣʫʰʘʪʴ, ʯʪʦ ʩʢʘʞʝʪ 

ɸʜʘʤʩ. ʆʥ ʚʳʩʦʢʦ ʦʮʝʥʠʣ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʘʥʪʠʚʝʱʝʩʪʚʦʤ ʠ ʦʩʦʙʫʶ ʨʦʣʴ ʉʠʤʦʥʘ ʚʘʥ ʜʝʨ 

ʄʝʝʨʘ, ʩʳʛʨʘʚʰʝʛʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʪʦʤ, ʯʪʦ ʨʘʙʦʪʘ ʦʢʘʟʘʣʘʩʴ ʩʪʦʣʴ ʫʩʧʝʰʥʦʡ. ñʕʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʫʩʢʦʨʠʪʝʣʷ, ʨʘʥʝʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʤʳʩʣʠʤʫòʁ, ï ʟʘʷʚʠʣ 
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110 ɺ ʘʨʭʠʚʝ ʎɽʈʅʘ ʭʨʘʥʠʪʩʷ ʵʪʘ ʟʘʧʠʩʢʘ ɼʞʦʥʘ ɸʜʘʤʩʘ ʦʪ 8 ʠʶʥʷ 1978 ʛʦʜʘ, ʦʟʘʛʣʘʚʣʝʥʥʘʷ ñʋʪʚʝʨʞʜʝʥʠʝ 

ʩʧʠʩʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ppbar-ʩʪʦʣʢʥʦʚʝʥʠʡò ʠ ʘʜʨʝʩʦʚʘʥʥʘʷ ʂ. ʈʫʙʙʠʘ ʠ ɺʘʥ ʜʝʨ ʄʝʝʨʫ. 

 



ɸʜʘʤʩ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʣʝ ʧʝʨʝʜʝʣʢʠ ʚ ʢʦʣʣʘʡʜʝʨʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʧʫʯʢʦʚ ʧʨʦʪʦʥʦʚ ʠ 

ʘʥʪʠʧʨʦʪʦʥʦʚ ʤʦʛʣʘ ʙʳ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʵʥʝʨʛʠʷ ʜʦ 540 ɻʵɺ! ʇʨʘʚʜʘ, ʧʨʠ ʵʪʦʤ ɸʜʘʤʩ 

ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʠʷ ʤʦʞʝʪ ʦʙʘʥʢʨʦʪʠʪʴʩʷ, ʟʘʪʦ ʚ ʥʝʡ ʨʦʜʠʣʦʩʴ 

ʤʥʦʞʝʩʪʚʦ ʠʜʝʠ. ʉʚʦʶ ʷʟʚʠʪʝʣʴʥʫʶ ʨʝʯʴ ʦʥ ʟʘʚʝʨʰʠʣ ʪʘʢ: ñɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣ ʙʳ 

ʜʦʙʘʚʠʪʴ: ʠʜʝʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʩʪʘʥʦʚʢʠ ï ʙʠʟʥʝʩ-ʧʨʦʝʢʪ ʩʦʪʨʫʜʥʠʢʘ ʎɽʈʅʘ ʂʘʨʣʦ ʈʫʙʙʠʘ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠ ʠʟʚʝʩʪʥʦʛʦ ʪʨʘʥʩʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ñʯʝʣʥʦʢʘò. 

ɹʨʦʰʝʥʥʳʡ ʚ ʦʛʦʨʦʜ ʈʫʙʙʠʘ ʢʘʤʝʥʴ ʥʝ ʧʦʥʨʘʚʠʣʩʷ ʨʷʜʫ ʩʦʪʨʫʜʥʠʢʦʚ ʎɽʈʅʘ. ɺ 

ʩʣʝʜʫʶʱʝʤ ʤʝʩʷʮʝ ɸʜʘʤʩ ʙʳʣ ʚʳʥʫʞʜʝʥ ʧʫʙʣʠʯʥʦ ʠʟʚʠʥʠʪʴʩʷ
111
. ɺ ʧʠʩʴʤʝ ʩʦʪʨʫʜʥʠʢʘʤ ʦʥ 

ʥʘʧʠʩʘʣ: ñʗ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʈʫʙʙʠʘ ʢʘʢ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʘʥʛʣʠʡʩʢʦʤ 

ʜʝʣʦʚʦʤ ʞʘʨʛʦʥʝ ʦʟʥʘʯʘʝʪ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʠʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʣʘʥʘ ʠ 

ʚʳʛʦʜʫ ʦʪ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ ï ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʫʩʧʝʰʥʦʛʦ 

ʟʘʚʝʨʰʝʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʫ ʩʣʦʚʘ ñʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴò, ʢʘʞʝʪʩʷ, ʝʩʪʴ ʠ ʜʨʫʛʦʡ, ʤʝʥʝʝ 

ʧʨʠʷʪʥʳʡ ʩʤʳʩʣ, ʠ ʤʦʝ ʟʘʤʝʯʘʥʠʝ ʙʳʣʦ ʚʦʩʧʨʠʥʷʪʦ ï ʦʰʠʙʦʯʥʦ ï ʥʝʢʦʪʦʨʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʎɽʈʅʘ ʢʘʢ ʦʩʢʦʨʙʣʝʥʠʝò. 

ɺʩʢʦʨʝ ʚ ʎɽʈʅʝ ʥʘʯʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʧʝʨʝʜʝʣʢʝ ʫʩʢʦʨʠʪʝʣʷ. ɺʘʞʥʳʤ ʥʦʚʳʤ ʦʙʲʝʢʪʦʤ 

ʩʪʘʣʘ ʩʠʩʪʝʤʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʭʨʘʥʝʥʠʶ ʘʥʪʠʚʝʱʝʩʪʚʘ. ɸʥʪʠʧʨʦʪʦʥʳ ʧʦʣʫʯʘʣʠʩʴ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʧʫʯʢʘ ʧʨʦʪʦʥʦʚ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ. ʅʘ ʢʘʞʜʳʡ ʤʠʣʣʠʦʥ ʧʨʦʪʦʥʦʚ, 

ʚʨʝʟʘʶʱʠʭʩʷ ʚ ʤʠʰʝʥʴ, ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʦʜʠʥ ʘʥʪʠʧʨʦʪʦʥ. ɸʥʪʠʧʨʦʪʦʥʳ ʚʳʢʘʯʠʚʘʣʠʩʴ, 

ʦʭʣʘʞʜʘʣʠʩʴ ʠ ʩʦʙʠʨʘʣʠʩʴ ʚ ʛʦʪʦʚʳʝ ʢ ʟʘʧʫʩʢʫ ʚ ʫʩʢʦʨʠʪʝʣʴ ʧʫʯʢʠ. 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʦʣʢʥʦʚʝʥʠʡ ʯʘʩʪʠʮ ʪʨʝʙʦʚʘʣʠʩʴ ʜʝʪʝʢʪʦʨʳ, ʠ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 

ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʥʠʭ, ʚʳʨʳʣʠ ʜʚʝ ʦʛʨʦʤʥʳʝ ʧʝʱʝʨʳ ʨʷʜʦʤ ʩ ʫʩʢʦʨʠʪʝʣʝʤ. ʇʝʨʚʳʡ ʜʝʪʝʢʪʦʨ 

ʙʳʣ ʦʛʨʦʤʥʳʤ, ʦʯʝʥʴ ʩʣʦʞʥʳʤ. ʆʥ ʚʝʩʠʣ ʙʦʣʝʝ 2000 ʪʦʥʥ. ʂʦʥʩʪʨʫʢʮʠʶ ʝʛʦ ʨʘʟʨʘʙʦʪʘʣ 

ʂʘʨʣʦ ʈʫʙʙʠʘ. ɺʪʦʨʦʡ ï ʤʝʥʴʰʝ ʧʨʦʱʝ ʠ ʜʝʰʝʚʣʝ ï ʜʝʣʘʣʘ ʢʦʤʘʥʜʘ ʚʦ ʛʣʘʚʝ ʩ ʬʨʘʥʮʫʟʩʢʠʤ 

ʬʠʟʠʢʦʤ ʇʴʝʨʦʤ ɼʘʨʴʶʣʘ. ɼʝʪʝʢʪʦʨ ʈʫʙʙʠʘ ʙʳʣ ɻʦʣʠʘʬʦʤ, ʘ ʜʝʪʝʢʪʦʨ ɼʘʨʴʶʣʘ ï ɼʘʚʠʜʦʤ, 

ʚʧʨʦʯʝʤ, ʎɽʈʅ ʜʘʣ ʠʤ ʙʦʣʝʝ ʧʨʦʟʘʠʯʝʩʢʠʝ ʠʤʝʥʘ ï UA1 ʠ UA2 ï ʧʦ ʥʘʟʚʘʥʠʶ ʧʝʱʝʨ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚ ʨʘʟʛʘʨʝ, ʢʦʛʜʘ ʚ 1979 ʛʦʜʫ ʇʠʪʝʨ ʍʠʛʛʩ ʧʨʠʙʳʣ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʶ ʚ ɾʝʥʝʚʫ. ʂʦʥʝʯʥʦ ʞʝ ʦʥ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʰʘʥʩʦʤ ʧʦʩʝʪʠʪʴ ʎɽʈʅ. ʍʠʛʛʩʫ 

ʫʩʪʨʦʠʣʠ ʵʢʩʢʫʨʩʠʶ ʧʦ ʩʪʨʦʡʢʝ ʠ ʧʦʢʘʟʘʣʠ ʟʠʷʶʱʫʶ ʜʳʨʫ ʚ ʟʝʤʣʝ, ʛʜʝ ʩʦʙʠʨʘʣʠʩʴ 

ʤʦʥʪʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʘʥʪʠʧʨʦʪʦʥʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘ ʍʠʛʛʩʘ 

ʧʦ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʚ ʕʜʠʥʙʫʨʛʝ ʧʨʦʜʚʠʛʘʣʘʩʴ ʩ ʙʦʣʴʰʠʤ ʩʢʨʠʧʦʤ. ɽʤʫ ʩʪʘʣʦ ʢʘʟʘʪʴʩʷ, ʯʪʦ 

ʪʦʣʴʢʦ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ, ʤʦʣʦʜʳʝ ʣʶʜʠ, ʥʝʜʘʚʥʦ ʟʘʱʠʪʠʚʰʠʝ ʩʚʦʠ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ, 

ʤʦʛʣʠ ʩʜʝʣʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʩʪʦʷʱʝʝ. ñʊʦ, ʯʪʦ ʦʥʠ ʜʝʣʘʶʪ ʟʘ ʜʥʠ, ʫ ʤʝʥʷ ʦʪʥʠʤʘʝʪ ʥʝʜʝʣʠò. ï 

ʛʦʚʦʨʠʣ ʍʠʛʛʩ. 

ɻʦʚʦʨʷʪ, ʯʪʦ ʕʡʥʰʪʝʡʥ ʦʜʥʘʞʜʳ ʟʘʤʝʪʠʣ, ʧʦ-ʚʠʜʠʤʦʤʫ ʧʦʣʫʰʫʪʣʠʚʦ, ʯʪʦ ñʥʝ 

ʧʦʣʫʯʠʚʰʠʡ ʟʘʤʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʦ ʪʨʠʜʮʘʪʠ ʣʝʪ ʧʦʪʦʤ ʫʞʝ ʥʠʢʦʛʜʘ ʵʪʦʛʦ ʥʝ 

ʩʜʝʣʘʝʪò. ʉʢʘʟʘʣ ʣʠ ʕʡʥʰʪʝʡʥ ʵʪʫ ʬʨʘʟʫ ʠʣʠ ʥʝʪ, ʥʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʩʪʠʥʘ ʚ ʥʝʡ ʥʝʩʦʤʥʝʥʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ. ɺ ʪʦ ʚʨʝʤʷ ʍʠʛʛʩ ʤʫʯʠʪʝʣʴʥʦ ʨʘʟʤʳʰʣʷʣ ʦʙ ʵʪʦʤ. ʆʥ ʧʨʠʟʥʘʚʘʣʩʷ. ʗ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʪʨʘʪʠʣ ʥʘ ʛʣʫʧʦʩʪʠ, ʧʦʵʪʦʤʫ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʜʘʣʩʷ. 

ʄʥʝ ʙʳʣʦ ʛʨʫʩʪʥʦ. ʗ ʙʦʣʴʰʝ ʥʝ ʤʦʛ ʢʦʥʢʫʨʠʨʦʚʘʪʴ, ʠ ʤʥʝ ʧʨʠʰʣʦʩʴ ʧʨʠʟʥʘʪʴ ʵʪʦò. 

ɸ ʪʝʤ ʚʨʝʤʝʥʝʤ ʚ ʌʝʨʤʠʣʘʙʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʦʢʨʘʠʥʝ ʏʠʢʘʛʦ, ʨʘʟʨʘʟʠʣʩʷ ʢʨʠʟʠʩ. 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʷʭ ʈʦʙʝʨʪʘ ʋʠʣʩʦʥʘ ʩ ʚʘʰʠʥʛʪʦʥʩʢʠʤʠ ʯʠʥʦʚʥʠʢʘʤʠ ʙʳʩʪʨʦ 

ʥʘʨʘʩʪʘʣʘ. ʋʠʣʩʦʥʘ ʥʘʟʥʘʯʠʣʠ ʨʫʢʦʚʦʜʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʙʫʩʪʝʨʥʦʛʦ ʢʦʣʴʮʘ ʜʣʷ ʫʩʢʦʨʠʪʝʣʷ 

ʌʝʨʤʠʣʘʙʘ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʤʘʛʥʠʪʳ. ʉ ʝʛʦ ʚʚʦʜʦʤ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʜʦʩʪʠʯʴ ʨʝʢʦʨʜʥʦʡ ʵʥʝʨʛʠʠ 1000 ɻʵɺ. ʋʠʣʩʦʥ ʩʯʠʪʘʣ ʩʘʤʦ ʩʦʙʦʡ 

ʨʘʟʫʤʝʶʱʠʤʩʷ, ʯʪʦ ɺʘʰʠʥʛʪʦʥ ʙʫʜʝʪ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʝʢʪ, ʥʦ ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʙʳʣ 

ʚʳʟʚʘʥ ʥʘ ʢʦʚʝʨ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ. ʋʠʣʩʦʥ ʧʳʪʘʣʩʷ 

ʫʚʠʣʴʥʫʪʴ ʦʪ ʫʯʘʩʪʠʷ ʚ ʦʙʩʫʞʜʝʥʠʠ, ʛʦʚʦʨʷ, ʯʪʦ ʝʛʦ ʜʝʣʦ ï ʟʘʧʫʩʢʘʪʴ ʫʩʢʦʨʠʪʝʣʴ, ʘ ʥʝ ʠʜʪʠ ʩ 

                                                 
111 ɺ ʘʨʭʠʚʝ ʎɽʈʅʘ ʭʨʘʥʠʪʩʷ ʵʪʦ ʠʟʚʠʥʝʥʠʝ ɸʜʘʤʩʘ, ʦʟʘʛʣʘʚʣʝʥʥʦʝ ñʆʙʨʘʱʝʥʠʝ ʢ ʩʦʪʨʫʜʥʠʢʘʤ ʎɽʈʅʘò ʠ 

ʩʜʝʣʘʥʥʦʝ 24 ʘʚʛʫʩʪʘ 1978 ʛʦʜʘ. 

 



ʧʨʦʪʷʥʫʪʦʡ ʨʫʢʦʡ ʢ ʯʠʥʦʚʥʠʢʘʤ. ʇʝʨʝʛʦʚʦʨʳ ʟʘʰʣʠ ʚ ʪʫʧʠʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪ ʧʦʪʝʨʷʣ 

ʰʘʥʩʳ ʥʘ ʫʩʧʝʭ. 9 ʬʝʚʨʘʣʷ 1978 ʛʦʜʘ ʋʠʣʩʦʥ ʩʜʘʣʩʷ. ɺ ʩʚʦʝʤ ʟʘʷʚʣʝʥʠʠ ʦʙ ʦʪʩʪʘʚʢʝ ʦʥ 

ʞʘʣʦʚʘʣʩʷ, ʯʪʦ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʫʩʢʦʨʠʪʝʣʴ ʌʝʨʤʠʣʘʙʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ 

ʧʦʣʦʚʠʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʂʘʢ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʎɽʈʅʦʤ, ʧʦʣʫʯʘʶʱʠʤ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ 

ʜʝʥʝʛ? ñʅʘʰʠ ʧʣʘʥʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʠʭ ʬʠʥʘʥʩʦʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʵʥʝʨʛʠʠ ʧʨʦʪʦʥʦʚ ʥʘ ʫʩʢʦʨʠʪʝʣʝ ʌʝʨʤʠʣʘʙʘ ʜʦ 1000 ɻʵɺ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʦʚ ʨʘʟʨʫʰʝʥʳ ʠʟ-ʟʘ ʥʝʨʝʰʠʪʝʣʴʥʦʩʪʠ ʚʣʘʩʪʝʡ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠò, ï ʩ ʛʦʨʝʯʴʶ ʧʠʩʘʣ ʦʥ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʤʝʩʷʮʳ ʚ ʌʝʨʤʠʣʘʙʝ ʋʠʣʩʦʥ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʱʘʣʴʥʳʤ ʧʦʜʘʨʢʦʤ 

ʣʘʙʦʨʘʪʦʨʠʠ ï 10-ʤʝʪʨʦʚʳʤ ʩʪʘʣʴʥʳʤ ʛʠʧʝʨʙʦʣʦʠʜʥʳʤ ʦʙʝʣʠʩʢʦʤ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʤʝʪʳ 

ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʩʢʫʣʴʧʪʫʨʳ ʦʥ, ʢ ʩʚʦʝʤʫ ʫʞʘʩʫ, ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʪʦʣʴʢʦ ʦʜʠʥ ʩʯʝʪ ï ʦʪ 

ʩʚʘʨʱʠʢʦʚ ï ʩʦʩʪʘʚʠʣ 20 ʪʳʩ ʜʦʣʣʘʨʦʚ. ʋʠʣʩʦʥ ʦʪʨʝʘʛʠʨʦʚʘʣ ʚ ʩʚʦʡʩʪʚʝʥʥʦʡ ʝʤʫ ʤʘʥʝʨʝ ï 

ʟʘʷʚʠʣ, ʯʪʦ ʙʫʜʝʪ ʚʘʨʠʪʴ ʦʙʝʣʠʩʢ ʩʘʤ
112
. ʅʦ ʪʫʪ ʚʦʟʥʠʢʣʘ ʜʨʫʛʘʷ ʧʨʦʙʣʝʤʘ. ʄʝʩʪʥʳʝ 

ʩʚʘʨʱʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʟʘʷʚʠʣʠ, ʯʪʦ ʝʤʫ ʥʝ ʨʘʟʨʝʰʝʥʦ ʵʪʦʛʦ ʜʝʣʘʪʴ. ñʇʦʯʝʤʫ 

ʵʪʦ ʷ ʥʝ ʤʦʛʫ? ʗ ï ʜʠʨʝʢʪʦʨ, ï ʩʢʘʟʘʣ ʋʠʣʩʦʥ, ï ʠ ʤʦʛʫ ʜʝʣʘʪʴ ʚʩʝ, ʯʪʦ ʭʦʯʫò. ʉʚʘʨʱʠʢʠ 

ʦʙʲʷʩʥʠʣʠ, ʯʪʦ ʝʩʣʠ ʦʥ ʵʪʦ ʩʜʝʣʘʝʪ, ʪʦ ʦʥʠ ʫʚʦʣʷʪʩʷ. ʉʚʘʨʦʯʥʳʡ ʮʝʭ ʚ ʌʝʨʤʠʣʘʙʝ ʙʳʣ 

ʦʪʜʝʣʝʥʠʝʤ ʧʨʦʬʩʦʶʟʘ ʩʚʘʨʱʠʢʦʚ, ʘ ʋʠʣʩʦʥ ʥʝ ʙʳʣ ʯʣʝʥʦʤ ʧʨʦʬʩʦʶʟʘ. ʊʦʛʜʘ ʋʠʣʩʦʥ 

ʚʩʪʫʧʠʣ ʚ ʧʨʦʬʩʦʶʟ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʥʠʢʘ ʩʚʘʨʱʠʢʘ ʠ ʩʪʘʣ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʩʢʫʣʴʧʪʫʨʦʡ ʚʩʝ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ. ʋʠʣʩʦʥ ʥʘʟʚʘʣ ʩʢʫʣʴʧʪʫʨʫ ñɸʢʚʘ ɸʣʣʝ ʌʫʥʠò (ɺʦʜʫ ʥʘ 

ʢʘʥʘʪʳ).  ʌʨʘʟʘ ʵʪʘ ʚʟʷʪʘ ʠʟ ʠʩʪʦʨʠʠ ʈʠʤʘ XVI ʚʝʢʘ, ʢʦʪʦʨʫʶ ʋʠʣʩʦʥ ʧʝʨʝʩʢʘʟʳʚʘʣ ʪʘʢ: ñɺ 

ʧʦʣʥʦʡ ʪʠʰʠʥʝ, ʯʪʦʙʳ ʟʚʫʢʠ ʥʝ ʧʦʤʝʰʘʣʠ, ʪʦʣʧʘ ʩʘʥʦʚʥʠʢʦʚ ʩʤʦʪʨʝʣʘ, ʢʘʢ ʦʢʦʣʦ ʪʳʩʷʯʠ 

ʯʝʣʦʚʝʢ ʩ ʣʦʰʘʜʴʤʠ ʧʦʜʥʠʤʘʣʠ ʥʘ ʚʝʨʝʚʢʘʭ ʝʛʠʧʝʪʩʢʠʡ ʦʙʝʣʠʩʢ, ʩʪʘʨʘʷʩʴ ʧʦʩʪʘʚʠʪʴ ʝʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦ. ʂʦʛʜʘ ʦʙʝʣʠʩʢ ʙʳʣ ʥʘʧʦʣʦʚʠʥʫ ʧʦʜʥʷʪ, ʞʘʨ ʧʦʣʫʜʝʥʥʦʛʦ ʩʦʣʥʮʘ ʥʘʛʨʝʣ ʢʘʥʘʪʳ, 

ʠ ʦʥʠ ʩʪʘʣʠ ʪʨʝʱʘʪʴ, ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʠ ʧʨʦʩʢʘʣʴʟʳʚʘʪʴ. ʂʦʛʜʘ ʦʙʝʣʠʩʢ ʥʘʢʨʝʥʠʣʩʷ ʚʙʦʢ, ʦʜʠʥ 

ʛʝʥʫʵʟʩʢʠʡ ʤʘʪʨʦʩ ʠʟ ʪʦʣʧʳ ʢʨʠʢʥʫʣ ñɸʢʚʘ ʘʣʣʝ ʬʫʥʠ!ò, ʯʪʦ ʦʟʥʘʯʘʝʪ ñɺʦʜʫ ʥʘ ʢʘʥʘʪʳ!ò. 

ʃʶʜʷʤ, ʧʦʜʥʠʤʘʶʱʠʤ ʦʙʝʣʠʩʢ, ʙʳʣʦ ʧʨʠʢʘʟʘʥʦ ʧʨʦʣʠʪʴ ʥʘ ʢʘʥʘʪʳ ʚʦʜʫ ʠʟ ʙʦʯʦʥʢʦʚ; 

ʚʝʨʝʚʢʠ ʦʧʷʪʴ ʥʘʪʷʥʫʣʠʩʴ ʠ ʚʳʨʦʚʥʷʣʠ ʦʙʝʣʠʩʢò. 

ɺʝʯʝʨʥʶʶ ʮʝʨʝʤʦʥʠʶ ʦʪʢʨʳʪʠʷ ʠ ʦʩʚʷʱʝʥʠʷ ʦʙʝʣʠʩʢʘ ʋʠʣʩʦʥ ʨʝʰʠʣ ʧʦʩʤʦʪʨʝʪʴ ʩ 

ʥʝʙʦʣʴʰʦʛʦ ʢʘʪʝʨʘ ï ʥʝʜʘʣʝʢʦ ʦʪ ʛʣʘʚʥʦʛʦ ʟʜʘʥʠʷ ʌʝʨʤʠʣʘʙʘ ʙʳʣ ʧʨʫʜ. ʋʠʣʩʦʥ ʧʦʜʥʷʣʩʷ ʥʘ 

ʙʦʨʪ ʩ ʙʫʪʳʣʢʦʡ ʰʘʤʧʘʥʩʢʦʛʦ, ʢ ʥʝʤʫ ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʅʦʨʤʘʥ ʈʘʤʩʝʡ, ʧʨʝʜʩʝʜʘʪʝʣʴ 

ɸʩʩʦʮʠʘʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʤʝʥʥʦ ʝʤʫ ʋʠʣʩʦʥ ʧʦʜʘʣ ʩʚʦʝ ʟʘʷʚʣʝʥʠʝ ʦʙ 

ʦʪʩʪʘʚʢʝ). ʂʦʛʜʘ ʩʣʫʯʠʣʘʩʴ ʟʘʤʠʥʢʘ ʚ ʮʝʨʝʤʦʥʠʠ, ʋʠʣʩʦʥ ʥʝ ʫʜʝʨʞʘʣʩʷ ʠ ʢʨʠʢʥʫʣ ʚ ʩʪʦʨʦʥʫ 

ʙʝʨʝʛʘ: ñɺʦʜʫ ʥʘ ʢʘʥʘʪʳ!ò 

ʌʝʨʤʠʣʘʙʫ ʙʳʣ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤ ʥʦʚʳʡ, ʤʫʜʨʳʡ ʠ ʜʘʣʴʥʦʚʠʜʥʳʡ ʣʠʜʝʨ. ʊʘʢʠʤ 

ʯʝʣʦʚʝʢʦʤ ʙʳʣ ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʠʟ ʂʦʣʫʤʙʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʅʴʶ-ʁʦʨʢʝ. ʃʝʜʝʨʤʘʥʘ 

ʚʳʩʦʢʦ ʮʝʥʠʣʠ, ʫ ʥʝʛʦ ʙʳʣʘ ʨʝʧʫʪʘʮʠʷ ʫʯʝʥʦʛʦ, ʛʣʫʙʦʢʦ ʧʨʝʜʘʥʥʦʛʦ ʥʘʫʢʝ. ʆʥ ʩʜʝʣʘʣ ʩʝʙʝ 

ʠʤʷ ʚ ʬʠʟʠʢʝ, ʦʪʢʨʳʚ ʥʦʚʳʝ ʯʘʩʪʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʥʝʛʦ ʙʳʣʦ ʯʫʜʝʩʥʦʝ ʯʫʚʩʪʚʦ ʶʤʦʨʘ, ʚ 

ʪʷʞʝʣʳʝ ʤʦʤʝʥʪʳ ʦʥ ʫʤʝʣ ʚʦʚʨʝʤʷ ʧʦʰʫʪʠʪʴ, ʪʝʤ ʩʘʤʳʤ ʨʘʟʨʷʜʠʪʴ ʦʙʩʪʘʥʦʚʢʫ ʠ ʧʦʜʥʷʪʴ 

ʤʦʨʘʣʴʥʳʡ ʜʫʭ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʜʥʘʞʜʳ ʚʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʃʦʥʛ-ɸʡʣʝʥʜʝ ʃʝʜʝʨʤʘʥ ʥʘʙʣʶʜʘʣ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʪʨʝʙʦʚʘʣʦʩʴ ʦʛʨʘʜʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʦʣʩʪʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʵʢʨʘʥʦʤ. ʃʝʜʝʨʤʘʥ 

ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʨʘʟʜʦʙʳʣ ʩʪʘʨʫʶ ʧʫʰʢʫ ʩ ʚʦʝʥʥʦʛʦ ʢʦʨʘʙʣʷ, ʥʦ, ʢʦʛʜʘ ʝʝ ʫʩʪʘʥʦʚʠʣʠ, 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʥʫʪʨʠ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʚʳʨʝʟʘʥ ʧʘʟ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʫ. 

ʃʝʜʝʨʤʘʥ ʥʘʰʝʣ ʭʫʜʦʩʦʯʥʦʛʦ ʩʪʫʜʝʥʪʘ ʠ ʧʦʧʨʦʩʠʣ ʝʛʦ ʟʘʣʝʟʪʴ ʚ ʧʫʰʢʫ ï ʟʘʙʠʪʴ ʤʝʰʘʶʱʠʡ 

ʧʘʟ ʪʦʥʢʦʡ ʩʪʘʣʴʥʦʡ ʩʪʨʫʞʢʦʡ. ʉʪʫʜʝʥʪ ʚʦʟʠʣʩʷ ʧʦʣʯʘʩʘ, ʘ ʢʦʛʜʘ ʥʘʢʦʥʝʮ ʚʳʧʦʣʟ, ʟʘʷʚʠʣ: 

ñʍʚʘʪʠʪ. ʗ ʫʭʦʞʫò. ʃʝʜʝʨʤʘʥ ʩʪʘʣ ʫʧʨʘʰʠʚʘʪʴ ʤʦʣʦʜʦʛʦ ʬʠʟʠʢʘ: ʅʦ ʚʳ ʥʝ ʤʦʞʝʪʝ ʪʘʢ ʫʡʪʠ. 

ɻʜʝ ʷ ʚʦʟʴʤʫ ʜʨʫʛʦʛʦ ʩʪʫʜʝʥʪʘ ʥʫʞʥʦʛʦ ʢʘʣʠʙʨʘ?ò 

ʂʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʣʘ ʦ ʬʠʟʠʢʝ, ʃʝʜʝʨʤʘʥ ʩʪʘʥʦʚʠʣʩʷ ʨʦʤʘʥʪʠʢʦʤ. ʆʥ ʧʠʩʘʣ, ʯʪʦ ʝʛʦ 

ʢʘʞʜʦʜʥʝʚʥʘʷ ʨʘʙʦʪʘ ñʟʘʧʦʣʥʝʥʘ ʪʨʝʚʦʛʦʡ, ʙʦʣʴʶ, ʣʠʰʝʥʠʷʤʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ, ʧʨʠʩʪʫʧʘʤʠ 
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ʦʪʯʘʷʥʠʷ, ʜʝʧʨʝʩʩʠʠ ʠ ʫʥʳʥʠʷò. ɺʩʝ ʵʪʦ ʙʳʣʦ ʧʨʘʚʜʦʡ, ʛʦʚʦʨʠʣ ʃʝʜʝʨʤʘʥ ʥʦ ʚʩʝ ʵʪʦ ʩʪʦʠʣʦ 

ʧʝʨʝʞʠʪʴ ʨʘʜʠ ʨʝʜʢʠʭ ʤʦʤʝʥʪʦʚ ʢʦʛʜʘ ʪʝʙʝ ʧʨʠʦʪʢʨʳʚʘʝʪʩʷ ʯʪʦ-ʪʦ ʥʦʚʦʝ. ʃʫʯʰʠʝ ʠʜʝʠ, 

ʫʪʚʝʨʞʜʘʣ ʦʥ, ʚʩʝʛʜʘ ʧʨʠʭʦʜʷʪ ʨʘʥʦ ʫʪʨʦʤ, ʢʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʝʱʝ ʩʧʠʪ. ñʊʳ 

ʩʤʦʪʨʠʰʴ, ʩʤʦʪʨʠʰʴ ʠ ʚʜʨʫʛ ʚʠʜʠʰʴ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʮʠʬʨ ʚʳʧʘʜʘʶʪ ʠʟ ʨʷʜʘ ʧʨʦʯʠʭ ï 

ʚʩʧʣʝʩʢ ʚ ʜʘʥʥʳʭ. ʊʳ ʦʙʨʘʙʘʪʳʚʘʝʰʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʱʝʰʴ 

ʦʰʠʙʢʠ, ʥʦ ʧʠʢ ʥʝ ʠʩʯʝʟʘʝʪ! ʆʥ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ. ɿʥʘʯʠʪ, ʪʳ ʯʪʦ-ʪʦ ʥʘʰʝʣ! ʅʘ ʩʚʝʪʝ 

ʧʨʦʩʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʱʫʱʝʥʠʷ, ʩʨʘʚʥʠʤʦʛʦ ʩ ʵʪʠʤò. 

ʃʝʜʝʨʤʘʥ ʧʨʠʝʭʘʣ ʚ ʌʝʨʤʠʣʘʙ ʠ ʫʚʠʜʝʣ, ʯʪʦ ʪʘʤ ʷʚʥʦ ʥʝ ʚʩʝ ʚ ʧʦʨʷʜʢʝ. ʉʦʪʨʫʜʥʠʢʠ 

ʥʝʨʚʥʠʯʘʣʠ ʠ ʭʦʪʝʣʠ ʟʥʘʪʴ, ʯʪʦ ʠʭ ʞʜʝʪ ʚ ʙʫʜʫʱʝʤ. ɹʫʜʝʪ ʣʠ ʨʝʘʥʠʤʠʨʦʚʘʥ ʧʨʦʝʢʪ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʙʫʩʪʝʨʥʦʛʦ ʢʦʣʴʮʘ ʋʠʣʩʦʥʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʳ ʧʦʩʪʨʦʠʪʴ ʩʘʤʳʡ 

ʤʦʱʥʳʡ ʚ ʤʠʨʝ ʢʦʣʣʘʡʜʝʨ ʯʘʩʪʠʮ ʩ ʵʥʝʨʛʠʷʤʠ 1000 ɻʵɺ, ʠʣʠ ʞʝ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦʡʜʝʪ ʪʝʤ ʞʝ 

ʧʫʪʝʤ, ʯʪʦ ʠ ʎɽʈʅ, ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʦʩʥʦʚʥʦʝ ʢʦʣʴʮʦ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʫʩʢʦʨʠʪʝʣʷ ʚ 

ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ? ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʃʝʜʝʨʤʘʥ ʦʨʛʘʥʠʟʦʚʘʣ 

ʥʝʢʦʝ ʜʝʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʘʟʚʘʣ ɼʝʥʴ ʧʝʨʝʤʠʨʠʷ. ʂʘʞʜʳʡ ʤʦʛ ʚʳʩʢʘʟʘʪʴ ʩʚʦʡ ʚʟʛʣʷʜ ʥʘ 

ʙʫʜʫʱʝʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʝʩʣʠ ʦʥ ʫ ʥʝʛʦ ʠʤʝʣʩʷ. ʃʝ ʜʝʨʤʘʥ ʧʨʠʛʣʘʩʠʣ ʪʨʝʭ ʤʫʜʨʝʮʦʚ-ʤʵʪʨʦʚ ï 

ɹʦʡʩʘ ʄʘʢʜʵʥʠʝʣʘ ʠʟ ʂʦʨʥʝʣʣʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʄʵʪʪʴʶ ʉʵʥʜʩʘ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʉʘʥʪʘ-ʂʨʫʩʝ ʠ ɹʝʨʪʦʥʘ ʈʠʭʪʝʨʘ ʩʦ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ï 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʫʜʝʡ. ʀʭ ʨʦʣʴ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ñʩ ʧʦʤʦʱʴʶ ʫʤʥʳʭ, ʦʩʪʨʳʭ 

ʚʦʧʨʦʩʦʚ ʧʦʩʪʘʨʘʪʴʩʷ ʩʙʠʪʴ ʩʪʦʨʦʥʥʠʢʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩ ʠʭ ʧʦʟʠʮʠʠò. 

ʉʦʙʨʘʥʠʝ ʥʘʯʘʣʦʩʴ ʚ 9 ʯʘʩʦʚ ʫʪʨʘ ʠ ʥʦʷʙʨʷ 1978 ʛʦʜʘ ʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 3 ʫʪʨʘ 

ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ. ʀʟʤʫʯʝʥʥʳʝ ʙʫʨʥʳʤʠ, ʚʝʩʴʤʘ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʩʧʦʨʘʤʠ, ʬʠʟʠʢʠ ʨʝʰʠʣʠ 

ʟʘʢʨʳʪʴ ʧʨʝʥʠʷ ï ʦʥʠ ʩ ʥʝʪʝʨʧʝʥʠʝʤ ʞʜʘʣʠ ʨʝʰʝʥʠʷ ʃʝʜʝʨʤʘʥʘ. ʅʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ ʟʘ ʢʦʬʝ 

ʠ ʩʵʥʜʚʠʯʘʤʠ ʩ ʣʦʩʦʩʝʤ ʃʝʜʝʨʤʘʥ ʩ ʪʨʝʤʷ ʤʫʜʨʝʮʘʤʠ ʦʙʩʫʜʠʣʠ ʩʠʪʫʘʮʠʶ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʫʩʢʦʨʠʪʝʣʴʥʦʛʦ ʢʦʣʴʮʘ ʚ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʜʘʣʦ ʙʳ ʰʘʥʩ 

ʦʙʦʛʥʘʪʴ ʎɽʈʅ ʚ ʧʦʠʩʢʘʭ W- ʠ Z-ʯʘʩʪʠʮ, ʥʦ ʜʦʚʦʜʳ ʩʪʦʨʦʥʥʠʢʦʚ ʵʪʦʛʦ ʧʣʘʥʘ ʥʝ ʧʦʢʘʟʘʣʠʩʴ 

ʤʵʪʨʘʤ ʠ ʃʝʜʝʨʤʘʥʫ ʫʙʝʜʠʪʝʣʴʥʳʤʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʨʝʰʠʣ ʙʨʦʩʠʪʴ ʚʩʝ ʨʝʩʫʨʩʳ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʙʫʩʪʝʨʥʦʛʦ ʢʦʣʴʮʘ, ʢʦʪʦʨʦʝ ʠ ʩʦʙʠʨʘʣʩʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʋʠʣʩʦʥ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʚʨʘʪʠʪʴ ʫʩʢʦʨʠʪʝʣʴ ʚ ʙʦʣʝʝ ʤʦʱʥʳʡ ʢʦʣʣʘʡʜʝʨ. ɹʫʜʫʱʠʡ 

ʫʩʢʦʨʠʪʝʣʴ ʥʘʟʚʘʣʠ ñʊʝʚʘʪʨʦʥʦʤò. 

ʈʝʰʝʥʠʝ ʃʝʜʝʨʤʘʥʘ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʎɽʈʅ ʦʩʪʘʣʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʯʘʩʪʥʠʢʦʤ 

ʛʦʥʢʠ ʟʘ ʧʝʨʚʝʥʩʪʚʦ ʚ ʦʪʢʨʳʪʠʠ W- ʠ Z-ʯʘʩʪʠʮ. ɺ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʪʦʞʝ ʚʦʚʩʶ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʧʣʘʥʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʦʛʦ ʢʦʣʣʘʡʜʝʨʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʭʦʪʳ ʟʘ ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ɺ ʤʘʰʠʥʝ, 

ʥʘʟʚʘʥʥʦʡ ñʀʟʘʙʝʣʴò, ʢʦʥʩʪʨʫʢʪʦʨʳ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʤʘʛʥʠʪʳ, ʠ ʦʥʘ 

ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ ʟʘʧʫʱʝʥʘ ʚ ʥʘʯʘʣʝ 1980-ʭ ʛʦʜʦʚ. ʇʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʛʦʪʦʚʠʣʩʷ ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʝʚʨʦʧʝʡʩʢʠʡ ʢʦʣʣʘʡʜʝʨ. ʈʘʙʦʪʳ ʚ ʎɽʈʅʝ ʰʣʠ 

ʫʩʧʝʰʥʦ. ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʘʥʪʠʧʨʦʪʦʥʦʚ ʙʳʣʠ ʟʘʧʫʱʝʥʳ ʠ ʨʘʙʦʪʘʣʠ. 

ɼʝʪʝʢʪʦʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʚʦʠ ʤʝʩʪʘ ʠ ʧʨʦʚʝʨʝʥʳ ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʧʫʯʢʦʚ ʟʘʨʘʙʦʪʘʣʠ. 

ɺ ʠʶʣʝ 1981 ʛʦʜʘ ʧʦʩʣʝ ʛʝʨʦʠʯʝʩʢʠʭ ʪʨʝʭʛʦʜʠʯʥʳʭ ʫʩʠʣʠʡ ʚ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʤ 

ʫʩʢʦʨʠʪʝʣʝ ʚʩʪʨʝʪʠʣʠʩʴ ʧʝʨʚʳʝ ʧʫʯʢʠ ʘʥʪʠʧʨʦʪʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ 

ʢʘʤʝʨʳ ʜʝʪʝʢʪʦʨʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ ʠ ʘʥʪʠʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʠʩʯʝʟʘʣʠ, 

ʦʩʪʘʚʣʷʷ ʧʦʩʣʝ ʩʝʙʷ ñʦʙʣʘʢʦò ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ. 

ɺ ɹʨʫʢʭʝʡʚʝʥʝ ʞʝ ʢʦʣʣʘʡʜʝʨ ñʀʟʘʙʝʣʴò ʩʪʦʣʢʥʫʣʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. 

ʆʢʘʟʘʣʦʩʴ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʤʘʛʥʠʪʳ ʥʝ ʪʘʢ ʧʨʦʩʪʦ, ʢʘʢ ʜʫʤʘʣʠ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʥʞʝʥʝʨʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʎɽʈʅʝ ʬʠʟʠʢʠ ʫʞʝ ʥʘʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʛʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʧʦʠʩʢʠ ʥʦʚʳʭ ʯʘʩʪʠʮ, ʠʥʞʝʥʝʨʳ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʝʱʝ ʪʦʣʴʢʦ ʨʘʙʦʪʘʣʠ ʩ ʤʘʩʰʪʘʙʥʳʤʠ ʤʦʜʝʣʷʤʠ. ɼʦ ʥʘʩʪʦʷʱʠʭ ʠʩʧʳʪʘʥʠʡ 

ʢʦʣʣʘʡʜʝʨʘ ʦʩʪʘʚʘʣʦʩʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

ʇʦʩʢʦʣʴʢʫ ʌʝʨʤʠʣʘʙ, ʘ ʪʝʧʝʨʴ ʠ ɹʨʫʢʭʝʡʚʝʥʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʚʳʧʘʣʠ ʠʟ ʛʦʥʢʠ ʟʘ ʧʨʘʚʦ 

ʧʝʨʚʳʤʠ ʦʙʥʘʨʫʞʠʪʴ W- ʠ Z-ʯʘʩʪʠʮʳ, ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʨʝʚʥʦʚʘʣʠʩʴ ʜʚʝ ʢʦʤʘʥʜʳ ʎɽʈʅʘ. 

ʍʦʪʷ ʦʙʘ ï ʂʘʨʣʦ ʈʫʙʙʠʘ ʠ ʇʴʝʨ ɼʘʨʴʶʣʘ ï ʨʘʙʦʪʘʣʠ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʦʥʠ 

ʚʦʟʛʣʘʚʣʷʣʠ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʛʨʫʧʧʳ ʬʠʟʠʢʦʚ ʠ ʢʫʨʠʨʦʚʘʣʠ ʜʚʘ ʨʘʟʥʳʭ ʜʝʪʝʢʪʦʨʘ. ʇʨʘʚʠʣʘ 



ʠʛʨʳ ʚ ʎɽʈʅʝ ʙʳʣʠ ʪʘʢʦʚʳ: ʛʨʫʧʧʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʜʝʪʝʢʪʦʨʘʭ, ʥʝ ʧʦʢʘʟʳ ʚʘʣʠ 

ʩʨʘʟʫ ʩʚʦʠ ʜʘʥʥʳʝ ʜʨʫʛ ʜʨʫʛʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ: 

ʝʩʣʠ ʦʜʥʘ ʢʦʤʘʥʜʘ ʜʝʣʘʝʪ ʦʪʢʨʳʪʠʝ, ʜʨʫʛʘʷ ʝʛʦ ʧʨʦʚʝʨʷʝʪ ʠ ʣʠʙʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʣʠʙʦ 

ʦʧʨʦʚʝʨʛʘʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʣʦʷʣʴʥʦʩʪʴ ʢʦʤʘʥʜ ʠ ʟʘʩʪʘʚʣʷʣʦ ʠʭ ʩʦʨʝʚʥʦʚʘʪʴʩʷ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺ ʘʚʛʫʩʪʝ 1982 ʛʦʜʘ ʚʩʝʤ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʎɽʈʅʘ ʦʙʲʷʚʠʣʠ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ 

ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʧʨʠʝʤʫ ʚʘʞʥʦʛʦ ʛʦʩʪʷ. ʀʤʷ ʜʝʨʞʘʣʦʩʴ ʚ ʩʝʢʨʝʪʝ, ʥʦ ʙʳʣʦ ʩʪʨʦʛʦ ʧʨʠʢʘʟʘʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʪʷ, ʠ ʬʠʟʠʢʠ ʧʨʦʚʝʣʠ ʪʱʘʪʝʣʴʥʳʡ ʦʩʤʦʪʨ ʫʩʪʘʥʦʚʢʠ ʥʘ ʩʣʫʯʘʡ, 

ʝʩʣʠ ʢʪʦ-ʪʦ ʩʧʨʷʪʘʣ ʪʘʤ ʙʦʤʙʫ. ɺʘʞʥʳʤ ʛʦʩʪʝʤ ʦʢʘʟʘʣʘʩʴ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ, ʪʦʛʜʘʰʥʠʡ 

ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɽʡ ʦʨʛʘʥʠʟʦʚʘʣʠ ʯʘʩʪʥʳʡ ʚʠʟʠʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ʆʥ 

ʧʨʠʰʝʣʩʷ ʥʘ ʧʝʨʠʦʜ ʩʚʝʨʪʳʚʘʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʚʦʡʥʝ ʟʘ ʌʦʣʢʣʝʥʜʩʢʠʝ ʦʩʪʨʦʚʘ. ʊʵʪʯʝʨ, 

ʭʠʤʠʢ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ, ʟʘʢʦʥʯʠʣʘ ʆʢʩʬʦʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʠ, ʧʦʧʘʚ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʦʥʘ 

ʥʘʩʪʘʠʚʘʣʘ, ʯʪʦʙʳ ʩ ʥʝʡ ʦʙʱʘʣʠʩʴ ʢʘʢ ʩ ʢʦʣʣʝʛʦʡ. ʌʠʟʠʢʠ ʨʘʩʩʢʘʟʘʣʠ ʤʠʩʩʠʩ ʊʵʪʯʝʨ ʧʨʦ 

ʦʭʦʪʫ ʥʘ W- ʠ Z-ʯʘʩʪʠʮʳ ʠ ʧʨʦ ʪʦ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʙʫʜʝʪ ʜʦʢʘʟʘʥʘ ʪʝʦʨʠʷ 

ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʦ ʝʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʠ ʩʣʘʙʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʦ ʭʦʜʫ ʵʢʩʢʫʨʩʠʠ ʫʯʝʥʳʡ ʠʟ ʢʦʤʘʥʜʳ ʂʘʨʣʦ ʈʫʙʙʠʘ ɸʣʘʥ ɸʩʪʙʝʨʠ ʩʜʝʣʘʣ 

ʢʨʘʪʢʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʠ ʩʢʘʟʘʣ: ñɽʩʣʠ ʥʘʤ ʧʦʚʝʟʝʪ ʠ ɼʝʜ ʄʦʨʦʟ ʩʫʱʝʩʪʚʫʝʪ, ʤʳ ʫʚʠʜʠʤ 

W-ʯʘʩʪʠʮʳ ʜʦ ʢʦʥʮʘ ʛʦʜʘò. ʋʩʣʳʰʘʚ ʵʪʦ, ʊʵʪʯʝʨ ʥʘʩʪʘʚʠʣʘ ʧʘʣʝʮ ʥʘ ɸʩʪʙʝʨʠ ʠ ʩʢʘʟʘʣʘ: 

ñʆʪʣʠʯʥʦ, ʷ ʧʦʟʚʦʥʶ ʚʘʤ ʚ ʷʥʚʘʨʝ ï ʫʟʥʘʪʴ, ʥʘʰʣʠ ʣʠ ʚʳ ʵʪʠ ʪʘʠʥʩʪʚʝʥʥʳʝ ʯʘʩʪʠʮʳò. ʆʥʘ ʥʝ 

ʫʪʦʯʥʠʣʘ, ʯʪʦ ʙʫʜʝʪ ʜʝʣʘʪʴ, ʝʩʣʠ ʬʠʟʠʢʘʤ ʥʝ ʫʜʘʩʪʩʷ ʠʭ ʥʘʡʪʠ. ʇʝʨʝʜ ʦʪʲʝʟʜʦʤ ʊʵʪʯʝʨ ʚʟʷʣʘ 

ʩ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʎɽʈʅʘ ʍʝʨʚʠʛʘ ʐʦʧʧʝʨʘ ʦʙʝʱʘʥʠʝ ʩʚʷʟʘʪʴʩʷ ʩ ʥʝʡ ʣʠʯʥʦ, ʢʘʢ 

ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʦʙʥʘʨʫʞʘʪ
113
. ɽʡ ʭʦʪʝʣʦʩʴ ʫʟʥʘʪʴ ʦʙ ʵʪʦʤ ʥʝ ʠʟ ʛʘʟʝʪò, ï ʚʩʧʦʤʠʥʘʣ ʐʦʧʧʝʨ. 

ʂ ʥʦʷʙʨʶ ʢʦʣʣʘʡʜʝʨ ʯʘʩʪʠʮ ʚ ʎɽʈʅʝ ʫʞʝ ʟʘʨʘʙʦʪʘʣ ʠ ʨʘʟʚʠʣ ʵʥʝʨʛʠʶ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʫʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟ ʥʝʝ ʤʦʛʣʠ ʨʦʜʠʪʴʩʷ W-ʯʘʩʪʠʮʳ (ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʦʥʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʣʠ). ʀʟ ʤʠʣʣʠʘʨʜʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʈʫʙʙʠʘ ʠ 

ɼʘʨʴʶʣʘ ʦʪʦʙʨʘʣʠ ʤʠʣʣʠʦʥ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʘʤʘ W-ʯʘʩʪʠʮʘ ʩʪʦʣʴ ʥʝʫʩʪʦʡʯʠʚʘ, ʯʪʦ 

ʠʩʯʝʟʘʝʪ ʧʦʯʪʠ ʩʨʘʟʫ, ʢʘʢ ʪʦʣʴʢʦ ʨʦʞʜʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʮʝʨʥʦʚʩʢʠʝ ʢʦʤʘʥʜʳ ʠʩʢʘʣʠ ʥʝ ʝʝ ʩʘʤʫ, 

ʘ ʧʨʦʜʫʢʪʳ ʝʝ ʨʘʩʧʘʜʘ ï ʵʣʝʢʪʨʦʥʳ (ʠʣʠ ʠʭ ʘʥʪʠʧʦʜʳ ʚ ʤʠʨʝ ʘʥʪʠʤʘʪʝʨʠʠ ʧʦʟʠʪʨʦʥʳ) ʠ 

ʥʝʡʪʨʠʥʦ. ʇʦʩʢʦʣʴʢʫ ʥʝʡʪʨʠʥʦ ʧʨʦʣʝʪʘʶʪ ʯʝʨʝʟ ʜʝʪʝʢʪʦʨʳ, ʥʝ ʦʩʪʘʚʣʷʷ ʩʣʝʜʘ, ʫʯʝʥʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʧʦ ʧʦʪʝʨʝ ʵʥʝʨʛʠʠ ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ ï 

ʚʳʣʝʪʘʷ, ʥʝʡʪʨʠʥʦ ʫʥʦʩʷʪ ʵʥʝʨʛʠʶ ʩ ʩʦʙʦʡ. 

ɼʦ ʢʦʥʮʘ ʛʦʜʘ ʢʦʤʘʥʜʘ ʎɽʈʅʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʳʛʣʷʜʝʣʠ ʪʘʢ, ʙʫʜʪʦ ʚ ʥʠʭ ʨʦʞʜʘʣʠʩʴ W-ʯʘʩʪʠʮʳ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʚʝʨʢʠ ʠ ʩʙʦʨ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʤʦʛʣʠ ʟʘʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʙʣʠʞʘʣʦʩʴ ʈʦʞʜʝʩʪʚʦ, ʍʝʨʚʠʛ 

ʐʦʧʧʝʨ ʦʪʧʨʘʚʠʣ ʧʦʟʜʨʘʚʣʝʥʠʝ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ ʥʘ ɼʘʫʥʠʥʛ-ʩʪʨʠʪ, 10. ʅʘʧʦʤʥʠʚ 

ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʫ ʦʙ ʦʙʝʱʘʥʠʠ ʩʚʷʟʘʪʴʩʷ ʩ ʥʝʡ, ʢʘʢ ʪʦʣʴʢʦ W- ʠ Z-ʯʘʩʪʠʮʳ ʙʫʜʫʪ 

ʦʙʥʘʨʫʞʝʥʳ, ʦʥ ʧʠʩʘʣ: ñʄʥʝ ʭʦʪʝʣʦʩʴ ʙʳ ʢ ʨʦʞʜʝʩʪʚʝʥʩʢʠʤ ʧʦʟʜʨʘʚʣʝʥʠʷʤ ʧʨʠʙʘʚʠʪʴ 

ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʪʢʨʳʪʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʜʝʣʘʥʦ, ʠ, ʭʦʪʷ ʥʝʦʧʨʦʚʝʨʞʠʤʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʝʱʝ ʥʝʪ, ʷ ʪʝʤ ʥʝ ʤʝʥʝʝ ʨʘʜ ʩʦʦʙʱʠʪʴ ɺʘʤ ʩʪʨʦʛʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦ, ʯʪʦ 

ʥʝʜʘʚʥʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʛʦ ʥʝʠʟʙʝʞʥʦʩʪʴò. ʆʥ ʧʦʜʧʠʩʘʣʩʷ, ʟʘʚʝʨʠʚ 

ʊʵʪʯʝʨ, ʯʪʦ ʩʚʷʞʝʪʩʷ ʩ ʥʝʡ ʩʨʘʟʫ ʞʝ, ʢʘʢ ʪʦʣʴʢʦ ñʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʠ 

ʥʝʦʧʨʦʚʝʨʞʠʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘò. 

ɺ ʷʥʚʘʨʝ ʩʣʝʜʫʶʱʝʛʦ, 1983 ʛʦʜʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʈʠʤʝ ɼʘʨʴʶʣʘ ʠ ʈʫʙʙʠʘ ʚʧʝʨʚʳʝ 

ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʦʠ ʧʦʩʣʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʈʫʙʙʠʘ ʦʧʠʩʘʣ ʧʷʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʧʦʭʦʞʠʭ ʥʘ 

ʨʦʞʜʝʥʠʝ W-ʯʘʩʪʠʮʳ, ʥʦ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ñʦʯʝʥʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝò. ʆʜʠʥ ʩʣʘʡʜ 

ʚ ʜʦʢʣʘʜʝ ʈʫʙʙʠʘ ʙʳʣ ʧʦʜʧʠʩʘʥ ʪʘʢ: ñSi sono rose, fiorirannoò, ʯʪʦ ʦʟʥʘʯʘʝʪ: ñɽʩʣʠ ʵʪʦ ʨʦʟʳ, 

ʦʥʠ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʫʪ ʮʚʝʩʪʠò
114
. ɼʘʨʴʶʣʘ ʚʳʩʪʫʧʘʣ ʧʦʩʣʝ ʈʫʙʙʠʘ. ʆʥ ʪʘʢʞʝ ʙʳʣ ʚʝʩʴʤʘ 

                                                 
113 ʇʠʩʴʤʦ ʠʟ ʘʨʭʠʚʘ ʎɽʈʅʘ ʦʪ 20 ʜʝʢʘʙʨʷ 1982 ʛʦʜʘ, ʢʦʧʠʷ ʥʘʧʨʘʚʣʝʥʘ ʩʵʨʫ ɸʣʝʢʫ ʄʦʨʨʠʩʦʥʫ, ʧʨʝʟʠʜʝʥʪʫ 

ʉʦʚʝʪʘ ʎɽʈʅʘ. 

 

114 ʉʤ.: Krige, 2001. 



ʦʩʪʦʨʦʞʥʳʤ ʠ ʚʳʜʝʣʠʣ ʯʝʪʳʨʝ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʢʦʪʦʨʳʝ, ʢʘʟʘʣʦʩʴ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʞʜʝʥʠʝ 

W-ʯʘʩʪʠʮ. ʊʘʢ ʩʣʫʯʠʣʦʩʴ, ʯʪʦ ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʜʦʣʞʝʥ ʙʳʣ ʚʳʩʪʫʧʠʪʴ ʥʘ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʩʣʦʚʦʤ. ʆʪʢʨʳʪʠʝ W- ʠ Z-ʯʘʩʪʠʮ ʢʘʞʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ, ʩʢʘʟʘʣ ʦʥ, ʥʦ 

ʧʨʠʟʚʘʣ ʩʚʦʠʭ ʢʦʣʣʝʛ-ʬʠʟʠʢʦʚ ʨʘʟʚʠʚʘʪʴ ʚ ʩʝʙʝ ʟʜʦʨʦʚʳʡ ʩʢʝʧʪʠʮʠʟʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʩʪʘʥʫʪ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʳʤʠ
115

. 

ʏʝʨʝʟ ʥʝʜʝʣʶ ʈʫʙʙʠʘ ʠ ʬʠʟʠʢ ʠʟ ʢʦʤʘʥʜʳ ɼʶʨʴʶʣʘ ʧʦ ʠʤʝʥʠ ʃʫʠʜʞʠ ʜʠ ʃʝʣʣʘ 

ʜʦʢʣʘʜʳʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʙʝʠʤʠ ʢʦʤʘʥʜʘʤʠ, ʧʝʨʝʜ ʫʯʝʥʳʤʠ ʎɽʈʅʘ ʚ 

ʘʫʜʠʪʦʨʠʠ ʮʝʥʪʨʘ. ʈʫʙʙʠʘ ʚʳʩʪʫʧʘʣ ʚ ʧʝʨʚʳʡ ʜʝʥʴ. ʆʥ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʩʦʨʝʚʥʫʶʱʠʭʩʷ ʢʦʤʘʥʜ ʠʤʝʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠʭ ʜʝʡʩʪʚʠʡ ʥʘ ʧʫʪʠ ʢ ʚʘʞʥʝʡʰʝʤʫ 

ʦʪʢʨʳʪʠʶ. ɼʠ ʃʝʣʣʘ ʚʳʩʪʫʧʠʣ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ. ʆʥ ʩʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʢʦʤʘʥʜʝ ʝʱʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʪʚʝʨʜʠʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʞʜʝ ʯʝʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʪʢʨʳʪʠʝ ʩʜʝʣʘʥʦ ʉʨʘʟʫ ʧʦʩʣʝ ʚʳʩʪʫʧʣʝʥʠʷ ʜʠ ʃʝʣʣʘ ʈʫʙʙʠʘ ʩʦʟʚʘʣ ʩʚʦʶ 

ʢʦʤʘʥʜʫ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʧʨʠʰʣʦ ʚʨʝʤʷ ʧʫʙʣʠʢʦʚʘʪʴʩʷ. ʈʫʙʙʠʘ ʚʳʪʘʱʠʣ ʯʝʨʥʦʚʠʢ ʩʪʘʪʴʠ ʩ 

ʦʧʠʩʘʥʠʝʤ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʠ ʩʢʘʟʘʣ, ʯʪʦ ʣʶʙʦʡ, ʢʪʦ ʭʦʯʝʪ ʚʥʝʩʪʠ 

ʠʟʤʝʥʝʥʠʷ, ʜʦʣʞʝʥ ʩʜʝʣʘʪʴ ʵʪʦ ʜʦ ʢʦʥʮʘ ʜʥʷ. ɺ ʩʪʘʪʴʝ ʥʝ ʫʪʚʝʨʞʜʘʣʦʩʴ, ʯʪʦ W-ʯʘʩʪʠʮʳ 

ʦʙʥʘʨʫʞʝʥʳ, ʥʦ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʤʝʚʰʠʝʩʷ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠʭ ʨʦʞʜʝʥʠʷ. 

ʈʫʢʦʧʠʩʴ ʧʝʨʝʜʘʣʠ ʚ ʨʝʜʘʢʮʠʶ ñPhysics Lettersò, ʨʘʙʦʪʘʚʰʫʶ ʪʫʪ ʞʝ, ʚ ʎɽʈʅʝ. 

ʉʣʝʜʫʶʱʠʡ ʜʝʥʴ ʙʳʣ ʩʫʙʙʦʪʘ, ʥʦ ʚ ʎɽʈʅʝ ʞʠʟʥʴ ʢʠʧʝʣʘ ʢʘʢ ʦʙʳʯʥʦ. ʋʪʨʦʤ ʂʘʨʣʦ 

ʈʫʙʙʠʘ ʧʦ ʧʫʪʠ ʚ ʩʪʦʣʦʚʫʶ ʩʪʦʣʢʥʫʣʩʷ ʩ ʜʠ ʃʝʣʣʘ, ʠ ʦʥʠ ʥʝʤʥʦʞʢʦ ʧʦʙʦʣʪʘʣʠ. ʈʫʙʙʠʘ 

ʩʢʘʟʘʣ, ʯʪʦ ʦʙʝ ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ ʧʦʤʥʠʪʴ ʦ ʨʠʩʢʝ, ʥʘ ʢʦʪʦʨʳʡ ʠʜʫʪ, ʧʫʙʣʠʢʫʷ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʥʴʰʝ ʚʨʝʤʝʥʠ. ñɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʫʙʣʠʢʦʚʘʪʴ ʩʝʡʯʘʩ ï ʚʘʰʝ ʜʝʣʦ, ʥʦ ʝʩʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʦʙʳʪʠʷ ʥʝ ʨʦʞʜʝʥʠʝ W-ʯʘʩʪʠʮ, ʘ ʯʪʦ-ʪʦ ʝʱʝ, ʚʘʰʘ ʢʘʨʴʝʨʘ ʥʘ ʵʪʦʤ ʠ 

ʟʘʢʦʥʯʠʪʩʷò, ï ʧʨʝʜʫʧʨʝʜʠʣ ʦʥ. ñʅʝʪ, ʤʦʡ ɹʦʛ, ʥʝʪ! ï ʚʦʩʢʣʠʢʥʫʣ ʜʠ ʃʝʣʣʘ. ï ʄʳ ʞʝ ʥʝ 

ʩʫʤʘʩʰʝʜʰʠʝ, ʩʧʝʰʠʪʴ ʥʝ ʙʫʜʝʤ. ʄʳ ʦʙʷʟʘʪʝʣʴʥʦ ʚʩʝ ʢʘʢ ʩʣʝʜʫʝʪ ʦʙʜʫʤʘʝʤò. ɸ ʩʪʘʪʴʷ 

ʈʫʙʙʠʘ ʪʝʤ ʚʨʝʤʝʥʝʤ ʙʳʣʘ ʫʞʝ ʥʘ ʩʪʦʣʝ ʨʝʮʝʥʟʝʥʪʘ. 

ɺ ʧʦʥʝʜʝʣʴʥʠʢ ʫʪʨʦʤ ʈʫʙʙʠʘ ʧʦʣʫʯʠʣ ʠʟʚʝʩʪʠʝ, ʯʪʦ ʧʫʙʣʠʢʘʮʠʷ ʩʪʘʪʴʠ ʦʜʦʙʨʝʥʘ. ʉʨʘʟʫ 

ʞʝ ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʝʛʦ ʢʦʤʘʥʜʳ ʚʳʣʝʪʝʣ ʚ ɸʤʩʪʝʨʜʘʤ ʩʦ ʩʪʘʪʴʝʡ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʝʝ ʚ ʨʫʢʠ 

ʠʟʜʘʪʝʣʷ. ʍʝʨʚʠʛ ʐʦʧʧʝʨ ʪʦʛʜʘ ʙʳʣ ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ ʚ ʗʧʦʥʠʠ, ʪʘʤ ʦʥ ʠ ʧʦʣʫʯʠʣ ʪʝʣʝʢʩ, ʚ 

ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʩʪʘʪʴʷ ʧʨʠʥʷʪʘ. ʆʥ ʪʫʪ ʞʝ ʦʪʧʨʘʚʠʣ ʬʘʢʩ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ, ʚ 

ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ W-ʯʘʩʪʠʮʳ ʦʙʥʘʨʫʞʝʥʳ, ʠ ʧʦʣʝʪʝʣ ʦʙʨʘʪʥʦ ʚ ʎɽʈʅ. ʅʘ ʩʣʝʜʫʶʱʠʡ 

ʜʝʥʴ ʐʦʧʧʝʨ ʩʦʟʚʘʣ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʶ ʩ ʈʫʙʙʠʘ ʠ ʚʘʥ ʜʝʨ ʄʝʝʨʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ 

ɼʘʨʴʶʣʘ ʩ ʜʨʫʛʦʡ. ɺ ʧʨʝʩʩ-ʨʝʣʠʟʝ, ʚʳʧʫʱʝʥʥʦʤ ʚ ʪʦʪ ʞʝ ʜʝʥʴ, ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʚ ʩʪʘʪʴʝ 

ʈʫʙʙʠʘ ʧʦʜʪʚʝʨʞʜʝʥʦ ʦʪʢʨʳʪʠʝ W-ʯʘʩʪʠʮ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʵʪʘ ʥʦʚʦʩʪʴ ʫʢʨʘʩʠʣʘ ʧʝʨʚʫʶ 

ʩʪʨʘʥʠʮʫ ʛʘʟʝʪʳ ñNew-York Timesò. ʉʪʘʪʴʷ ɼʘʨʴʶʣʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʯʝʨʝʟ ʪʨʠ ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʩʪʘʪʴʠ ʈʫʙʙʠʘ. 

ʆʧʠʩʳʚʘʷ ʵʪʫ ʛʦʥʢʫ ʚ 2004 ʛʦʜʫ, ɼʘʨʴʶʣʘ ʩʢʘʟʘʣ, ʯʪʦ ʫ ʥʝʛʦ ʥʝʪ ʥʠʢʘʢʦʡ ʦʙʠʜʳ ʥʘ 

ʢʦʣʣʝʛ, ʠ ʧʦʭʚʘʣʠʣ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʧʨʦʷʚʣʝʥʥʫʶ ʝʛʦ ʢʦʤʘʥʜʦʡ. ñʗ ʛʦʨʞʫʩʴ ʪʝʤ, ʯʪʦ ʤʳ 

ʩʦʧʨʦʪʠʚʣʷʣʠʩʴ ʦʢʘʟʳʚʘʝʤʦʤʫ ʥʘ ʥʘʩ ʜʘʚʣʝʥʠʶ, ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʥʘ ʪʦ, ʯʪʦʙʳ ʤʳ 

ʧʫʙʣʠʢʦʚʘʣʠ ʜʘʥʥʳʝ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʯʠʪʘʣʠ ʧʨʘʚʠʣʴʥʳʤ. ʋʩʪʫʧʠʪʴ ʙʳʣʦ ʙʳ ʛʣʫʧʦʩʪʴʶ ʠ 

ʨʝʙʷʯʝʩʪʚʦʤ, ʧʨʦʷʚʣʝʥʠʝʤ ʥʝʫʚʘʞʝʥʠʷ ʢ ʥʘʫʢʝ. ...ʄʳ ʜʦʣʞʥʳ ʙʳʣʠ ʥʝ ʧʨʦʩʪʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʦʙʥʘʨʫʞʠʣʠ W-ʯʘʩʪʠʮʳ, ʥʦ ʚʝʩʪʠ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʥʠʢʪʦ, ʢʨʦʤʝ ʥʘʩ, ʠʭ ʥʝ ʠʩʢʘʣò. 

ʃʝʪʦʤ 1983 ʛʦʜʘ, ʯʝʨʝʟ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ W-ʯʘʩʪʠʮ, ʎɽʈʅ ʦʙʲʷʚʠʣ, ʯʪʦ 

ʢʦʤʘʥʜʘ ʈʫʙʙʠʘ ʦʙʥʘʨʫʞʠʣʘ ʪʘʢʞʝ ʠ Z-ʯʘʩʪʠʮʫ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʦʡ ʙʳʣ ʝʝ ʨʘʩʧʘʜ 

ʥʘ ʵʣʝʢʪʨʦʥ ʠ ʧʦʟʠʪʨʦʥ, ʨʘʟʣʝʪʘʚʰʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʂʦʤʘʥʜʘ 

ɼʘʨʴʶʣʘ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʧʷʪʴ ʧʦʜʪʚʝʨʜʠʣʘ ʦʪʢʨʳʪʠʝ ʈʫʙʙʠʘ. ʇʦʠʩʢʠ ʟʘʚʝʨʰʠʣʠʩʴ 

                                                                                                                                                                  
 

115 ʆ ʧʦʠʩʢʝ W- ʠ Z-ʯʘʩʪʠʮ ʩʤ.: Christine Sutton at Cern and Peter Zerwas at the German laboratory. The W and 

Z at LEP. Cern Courier. May 2004: Pierre Darriulat.The W and Z particles: a personal recollection. Cern Courier, April 

2004. 

 



ʚʧʝʯʘʪʣʷʶʱʠʤ ʭʝʪ-ʪʨʠʢʦʤ
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 ʎɽʈʅʘ, ʠ ʧʦʩʣʝʜʥʠʝ ʩʦʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʎɽʈʅ ï 

ʦʩʥʦʚʥʦʡ ʠʛʨʦʢ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ, ʨʘʟʚʝʷʣʠʩʴ. 

ʆʪʢʨʳʪʠʝ W- ʠ Z-ʯʘʩʪʠʮ ï ʠʤʝʥʥʦ ʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ 

ʬʠʟʠʢʘʤ, ʯʪʦʙʳ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʚʝʨʠʪʴ ʚ ʪʝʦʨʠʶ ʵʣʝʢʪʨʦʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʆʥʦ ʞʝ 

ʙʳʣʦ ʠ ʤʦʱʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ ʍʠʛʛʩʘ ï ʚʝʜʴ ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʩʣʘʙʳʭ 

ʩʠʣ ʜʣʷ ʬʠʟʠʢʦʚ ʠʤʝʝʪ ʩʤʳʩʣ, ʪʦʣʴʢʦ ʝʩʣʠ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ ʠʣʠ ʯʪʦ-ʪʦ ʦʯʝʥʴ ʧʦʭʦʞʝʝ ʥʘ 

ʥʝʛʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʝʘʣʴʥʦʩʪʠ. 

ɺ ʧʝʨʝʨʳʚʝ ʤʝʞʜʫ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʝʡʪʨʘʣʴʥʳʭ ʪʦʢʦʚ ʠ ʧʦʣʫʯʝʥʠʝʤ ʧʝʨʚʳʭ ʪʨʝʢʦʚ 

W- ʠ Z-ʯʘʩʪʠʮ ʪʝʦʨʝʪʠʢʠ ʎɽʈʅʘ ʩʜʝʣʘʣʠ ʧʝʨʚʦʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʯʘʩʪʠʮʘ 

ʍʠʛʛʩʘ ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ, ʝʩʣʠ ʦʥʘ ʚʜʨʫʛ ʧʦʷʚʠʪʩʷ ʚ ʢʦʣʣʘʡʜʝʨʝ
117
. ʇʦʣʴʟʫʷʩʴ ʩʚʦʠʤ 

ʬʠʟʠʯʝʩʢʠʤ ʷʟʳʢʦʤ, ʦʥʠ ʨʘʩʩʢʘʟʳʚʘʣʠ ʦ ʥʝʡ ʥʘ ʩʦʨʦʢʘ ʚʦʩʴʤʠ ʩʪʨʘʥʠʮʘʭ ï ʦʩʪʘʚʠʣʠ ʥʝʢʠʡ 

ʵʢʚʠʚʘʣʝʥʪ ʧʦʣʠʮʝʡʩʢʦʛʦ ʬʦʪʦʨʦʙʦʪʘ. ɺʤʝʩʪʦ ʦʧʠʩʘʥʠʷ ʯʝʨʪ ʣʠʮʘ ʧʨʝʩʪʫʧʥʠʢʘ ʚ ʩʪʘʪʴʝ 

ʦʙʲʷʩʥʷʣʦʩʴ, ʢʘʢ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ, ʚ ʢʘʢʠʝ ʯʘʩʪʠʮʳ ʦʥʠ 

ʤʦʛʫʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʠ ʢʘʢʦʚʳ ʰʘʥʩʳ ʠʭ ʫʚʠʜʝʪʴ ʥʘ ʨʘʟʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ʀ ʥʘʢʦʥʝʮ, ʪʝʦʨʝʪʠʢʠ 

ʧʨʠʢʠʥʫʣʠ, ʢʘʢ ʜʦʣʛʦ ʵʪʠ ʯʘʩʪʠʮʳ ʞʠʣʠ ʙʳ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 600 ʤʠʢʨʦʩʝʢʫʥʜ ʜʦ 10 ʬʝʤʪʦʩʝʢʫʥʜ (10
-14

 ʩ). 

ʉʪʘʪʴʷ, ʥʘʧʠʩʘʥʥʘʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʎɽʈʅʘ ɼʞʦʥʦʤ ʕʣʣʠʩʦʤ, ʄʵʨʠ ɻʘʡʘʨ ʠ ɼʠʤʠʪʨʠʝʤ 

ʅʘʥʦʧʫʣʦʩʦʤ, ʥʘʯʠʥʘʣʘʩʴ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ: ñʉʠʪʫʘʮʠʷ ʩ ʦ ʟʦʥʘʤʠ ʍʠʛʛʩʘ ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʯʪʦ ʦʥʠ, ʠ ʵʪʦ ʦʯʝʥʴ ʚʝʨʦʷʪʥʦ, ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʠʨʦʜʝò. 

ɸʚʪʦʨʳ ʟʘʢʦʥʯʠʣʠ ʩʪʘʪʴʶ ʠʟʚʠʥʝʥʠʷʤʠ ʧʝʨʝʜ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ 

ʢʦʣʣʘʡʜʝʨʝ, ï ʦʥʠ ʧʨʠʟʥʘʚʘʣʠʩʴ, ʯʪʦ ʫ ʥʠʭ ʥʝʪ ʥʠʢʘʢʠʭ ʠʜʝʡ, ʢʘʢ ʨʘʩʩʯʠʪʘʪʴ ʤʘʩʩʫ ʙʦʟʦʥʘ 

ʍʠʛʛʩʘ. ɸʥʘʣʠʟʠʨʫʷ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʧʦʠʩʢʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʕʣʣʠʩ, ɻʘʡʘʨ ʠ 

ʅʘʥʦʧʫʣʦʩ ʜʝʣʘʣʠ ʚʳʚʦʜ: ñʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʤʳ ʥʝ ʧʨʠʟʳʚʘʝʤ ʩʪʘʚʠʪʴ ʪʨʫʜʦʝʤʢʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʠʩʢʘʤ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʥʦ ʩʯʠʪʘʝʤ, ʯʪʦ ʫʯʝʥʳʝ, ʩʪʘʚʷʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ 

ʢʦʪʦʨʦʤ ʦʥ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ, ʜʦʣʞʥʳ ʟʥʘʪʴ, ʢʘʢ ʦʥ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴò. ʉʪʘʪʴʷ ʙʳʣʘ ʙʦʣʝʝ 

ʯʝʤ ʦʩʪʦʨʦʞʥʘʷ, ʥʦ ʦʥʘ ʜʘʣʘ ʫʯʝʥʳʤ ʧʝʨʚʳʡ ʦʨʠʝʥʪʠʨ ʚ ʦʭʦʪʝ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. 

ʉʝʨʠʷ ʦʪʢʨʳʪʠʡ, ʩʜʝʣʘʥʥʳʭ ʚ ʎɽʈʅʝ, ʦʢʘʟʘʣʘ ʛʣʫʙʦʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ ɸʤʝʨʠʢʝ. ɺʝʩʪʴ ʦ ʪʦʤ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʝ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ 

Z-ʯʘʩʪʠʮʳ, ʧʨʠʰʣʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʚʘʞʥʝʡʰʝʛʦ ʩʦʚʝʱʘʥʠʷ ʂʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʢʦʤʠʩʩʠʠ 

ʧʦ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʉʐɸ (ʅʝʨʘʨ), ʧʣʘʥʠʨʫʶʱʝʡ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʦʚʦʩʪʠ ʠʟ ɽʚʨʦʧʳ ʟʘʩʪʘʚʠʣʠ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʥʘʩʪʦʨʦʞʠʪʴʩʷ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʪʝʨʷʣʠ ʧʦʯʚʫ ʧʦʜ ʥʦʛʘʤʠ, ʠ ʠʤ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʘ ʩʠʣʴʥʘʷ ʚʩʪʨʷʩʢʘ. 

ɼʞʦʨʜʞ ʂʠʚʦʨʪ, ʬʠʟʠʢ ʠʟ ʃʦʩ-ɸʣʘʤʦʩʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʥʘʫʯʥʳʤ ʩʦʚʝʪʥʠʢʦʤ ʈʦʥʘʣʴʜʘ 

ʈʝʡʛʘʥʘ ʧʦʩʣʝ ʝʛʦ ʠʟʙʨʘʥʠʷ ʚ 1980 ʛʦʜʫ, ʩʢʘʟʘʣ, ʯʪʦ ʤʠʨʦʚʦʝ ʣʠʜʝʨʩʪʚʦ ɸʤʝʨʠʢʠ ʚ ʬʠʟʠʢʝ 

ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʧʨʠʭʦʜʠʪ ʢ ʢʦʥʮʫ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ 

ʜʦʚʦʣʴʩʪʚʦʚʘʣʠʩʴ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʧʦʜʘʯʢʘʤʠ, ʘ ʝʚʨʦʧʝʡʮʳ ʚ ʵʪʦ ʚʨʝʤʷ ʩʤʝʣʦ ʜʚʠʛʘʣʠʩʴ 

ʚʧʝʨʝʜò, ï ʧʨʠʟʥʘʣ ʦʥ
118

. 

ʅʘʩʪʨʦʝʥʠʝ ʙʳʣʦ ʧʦʜʦʛʨʝʪʦ ʧʝʨʝʜʦʚʠʮʝʡ ʚ ñNew York Timesò, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʠʶʥʝ 

1983 ʛʦʜʘ, ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʚʩʪʨʝʯʠ ʬʠʟʠʢʦʚ ʚ ɺʫʜʩ-ʍʦʫʣʝ, ʰʪʘʪ ʄʘʩʩʘʯʫʩʝʪʩ. ɿʘʛʦʣʦʚʦʢ ʙʳʣ 

ʫʙʠʡʩʪʚʝʥʥʳʡ: ñɽɺʈʆʇɸ ï 3, ʉʐɸ ï ɼɸɾɽ ʅɽ Z-ʅʆʃʔò. ʇʦʟʜʨʘʚʣʷʷ ʎɽʈʅ ʩ 

ʙʝʟʫʩʣʦʚʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʝʦʨʠʠ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʩʣʘʙʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ
119
, ʂʠʚʝʨʪ ʧʨʦʜʦʣʞʘʣ: ñʇʣʦʭʠʝ ʥʦʚʦʩʪʠ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʝʚʨʦʧʝʡʮʳ ʩʪʘʣʠ 

                                                 
116 ʍʝʪ-ʪʨʠʢ ï ʚ ʭʦʢʢʝʝ ʠ ʬʫʪʙʦʣʝ ʪʨʠ ʛʦʣʘ, ʟʘʙʠʪʳʝ ʦʜʥʠʤ ʠʛʨʦʢʦʤ. 

 

117 J. Ellis, M.K. Gaillard and D.V. Nanopoulos. A phenomenological profile of the Higgs boson. Nuclear Physics 

B. Vol. 106,197. P. 292-340. 

 

118 Technology Review. Vol. 86 (1983). 

 

119 New York Times. 6 ʠʶʥʷ 1983 ʛ. 

 



ʣʠʜʝʨʘʤʠ ʚ ʛʦʥʢʝ ʧʦ ʧʦʠʩʢʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʤʘʪʝʨʠʠò. ɸʚʪʦʨ ʧʝʨʝʜʦʚʠʮʳ ʧʨʠʟʥʘʣ, ʯʪʦ 

ñʥʘʮʠʦʥʘʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʬʠʟʠʢʝò, ʧʦʩʢʦʣʴʢʫ ʘʤʝʨʠʢʘʥʮʳ 

ʪʦʞʝ ʨʘʙʦʪʘʶʪ ʚ ʎɽʈʅʝ ʠ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʥʦ ʧʦʜʯʝʨʢʥʫʣ ʚʘʞʥʦʩʪʴ 

ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ. ɸʤʝʨʠʢʘʥʩʢʠʝ ʫʩʢʦʨʠʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʪʘʢ, 

ʯʪʦʙʳ ʚʳʠʛʨʘʪʴ ʩʦʨʝʚʥʦʚʘʥʠʝ, ʠʥʘʯʝ ʣʫʯʰʝ ʠʭ ʥʝ ʩʪʨʦʠʪʴ ʚʦʦʙʱʝ. ʊʨʠ ʤʷʯʘ, ʟʘʙʠʪʳʝ 

ɽʚʨʦʧʦʡ, ï ʵʪʦ ʙʳʣʠ ʦʪʢʨʳʪʠʷ W- ʠ Z-ʯʘʩʪʠʮ ʚ ʎɽʈʅʝ ʠ ʦʪʢʨʳʪʠʝ ʥʘ ʥʝʤʝʮʢʦʤ ʫʩʢʦʨʠʪʝʣʝ 

ʛʣʶʦʥʦʚ (ʪʘʢ ʤʝʪʢʦ ʥʘʟʚʘʣʠ ʯʘʩʪʠʮʳ, ʩʢʣʝʠʚʘʶʱʠʝ ʢʚʘʨʢʠ ʚʥʫʪʨʠ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ). 

ʉʪʘʪʴʷ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʪʘʢ: ʨʘʟʛʨʦʤʥʳʡ ʩʯʝʪ ʚ ʩʦʨʝʚʥʦʚʘʥʠʠ ʩ ɽʚʨʦʧʦʡ ʧʨʠʟʳʚʘʝʪ ʉʐɸ ʢ 

ñʩʝʨʴʝʟʥʦʤʫ ʨʝʚʘʥʰʫò. 

ʏʝʨʝʟ ʤʝʩʷʮ ʢʦʤʠʩʩʠʷ ʅʝʨʘʨ ʦʧʫʙʣʠʢʦʚʘʣʘ ʩʚʦʠ ʨʝʢʦʤʝʥʜʘʮʠʠ. ñʀʟʘʙʝʣʴò, 

ɹʨʫʢʭʝʡʚʝʥʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ʩʪʦʠʤʦʩʪʴʶ 500 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ, ʟʘʢʨʳʚʘʣʩʷ. 

ɸʤʝʨʠʢʘʥʩʢʠʤ ʬʠʟʠʢʘʤ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʪʘʢʦʡ ʫʩʢʦʨʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʙʳ ʧʨʠʜʘʣ ʤʦʱʥʳʡ ʠʤ 

ʧʫʣʴʩ ʚ ʛʦʥʢʝ ʟʘ ʯʘʩʪʠʮʘʤʠ, ʧʨʝʚʟʦʰʝʣ ʎɽʈʅ ʚ ʤʦʱʥʦʩʪʠ ʠ ʣʠʜʠʨʦʚʘʣ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ 

ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʋʩʢʦʨʠʪʝʣʴ ʧʣʘʥʠʨʦʚʘʣʠ ʥʘʟʚʘʪʴ ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʤ 

ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʦʤ. ɺ ʥʝʤ ʙʫʜʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʚʩʪʨʝʯʥʳʝ ʧʫʯʢʠ ʩ ʦʰʝʣʦʤʣʷʶʱʠʤʠ 

ʵʥʝʨʛʠʷʤʠ 40 ʊʵɺ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ 400 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʠʟʥʘʯʘʣʴʥʦ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʚ 

ʩʣʝʜʫʶʱʝʤ ʢʦʣʣʘʡʜʝʨʝ ʎɽʈʅʘ, ʢʦʪʦʨʳʡ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʣʩʷ ʚ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʎʝʣʴ 

ʵʪʦʡ ʫʜʠʚʠʪʝʣʴʥʦʡ ʥʦʚʦʡ ʤʘʰʠʥʳ ï ʦʙʥʘʨʫʞʝʥʠʝ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʠ ʜʦʙʳʯʘ ʜʦʣʛʦʞʜʘʥʥʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ. 

ɺ ʩʪʘʪʴʝ ʦ ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʤ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʝ ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʞʫʨʥʘʣʘ ñPhysics 

Todayò ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʠ ʐʝʣʜʦʥ ɻʣʵʰʦʫ ʧʨʝʜʫʧʨʝʞʜʘʣʠ: ʝʩʣʠ ʉʐɸ ʥʝ ʫʜʘʩʪʩʷ ʧʦʩʪʨʦʠʪʴ 

ʫʩʪʘʥʦʚʢʫ, ñʧʦʪʝʨʠ ʧʦʥʝʩʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʰʘ ʥʘʫʢʘ, ʤʳ ʚʩʝ ʦʱʫʪʠʤ ʠʭ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ï ʧʦʩʪʨʘʜʘʝʪ ʥʘʰʘ ʥʘʮʠʦʥʘʣʴʥʘʷ ʛʦʨʜʦʩʪʴ, ʦʩʣʘʙʥʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʥʘʰʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʝʚʦʩʭʦʜʩʪʚʝ. ʂʦʛʜʘ ʤʳ ʙʳʣʠ ʜʝʪʴʤʠ, ɸʤʝʨʠʢʘ ʜʝʣʘʣʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʚʝʱʝʡ ʣʫʯʰʝ ʚʩʝʭ ʚ ʤʠʨʝ. ʊʘʢ ʜʦʣʞʥʦ ʙʳʪʴ ʠ ʚʧʨʝʜʴ!ò. 

 

ɻʣʘʚʘ 6 
ʂʦʥʝʮ ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ 

 

ʕʣʚʠʥ ʊʨʘʡʚʝʣʧʠʩ, ʙʳʚʰʠʡ ʧʘʨʪʥʝʨ ʃʝʦʥʘ ʃʝʜʝʨʤʘʥʘ ʧʦ ʧʦʢʝʨʫ, ʩʪʦʷʣ ʟʘ ʜʚʝʨʴʤʠ ɿʘʣʘ 

ʂʘʙʠʥʝʪʘ ʚ ɿʘʧʘʜʥʦʤ ʢʨʳʣʝ ɹʝʣʦʛʦ ʜʦʤʘ, ʛʜʝ ʧʨʦʭʦʜʷʪ ʩʦʚʝʱʘʥʠʷ ʤʠʥʠʩʪʨʦʚ ʉʐɸ. ɺ ʨʫʢʘʭ 

ʊʨʘʡʚʝʣʧʠʩ ʜʝʨʞʘʣ ʦʛʨʦʤʥʳʡ ʤʦʣʴʙʝʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʙʦʣʴʰʠʝ, ʷʨʢʠʝ 

ʨʠʩʫʥʢʠ
120
. ʌʦʨʤʘʪ ʠ ʮʚʝʪ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʙʜʫʤʘʥʥʦ ï ʜʝʣʦ ʧʨʦʠʩʭʦʜʠʣʦ ʪʝʤʥʳʤ, ʤʨʘʯʥʳʤ 

ʷʥʚʘʨʩʢʠʤ ʚʝʯʝʨʦʤ 1987 ʛʦʜʘ, ʘ ʧʦ ʩʣʫʭʘʤ ʟʨʝʥʠʝ ʫ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ ʙʳʣʦ ʫʞʝ ʥʝ ʪʝʤ, ʯʪʦ 

ʨʘʥʴʰʝ. 

ɼʠʨʝʢʪʦʨʫ ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʊʨʘʡʚʝʣʧʠʩʫ ʧʨʝʜʦʩʪʘʚʠʣʠ 

ʧʨʘʚʦ ʥʘ ʧʷʪʥʘʜʮʘʪʠʤʠʥʫʪʫʶ ʘʫʜʠʝʥʮʠʶ ï ʟʘ ʵʪʠ ʤʠʥʫʪʳ ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʫʛʦʚʦʨʠʪʴ 

ʧʨʝʟʠʜʝʥʪʘ ʠ ʝʛʦ ʤʠʥʠʩʪʨʦʚ ʦʜʦʙʨʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʢʦʣʣʘʡʜʝʨʘ ʚ ʤʠʨʝ. ʉʪʦʨʦʥʥʠʢʠ ʧʨʦʝʢʪʘ ʩʯʠʪʘʣʠ, ʯʪʦ, ʝʩʣʠ ɹʝʣʳʡ ʜʦʤ ʧʦʜʜʝʨʞʠʪ ʠʭ ʠ 

ʫʩʢʦʨʠʪʝʣʴ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ, ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʉʐɸ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʥʘ 

ʜʝʩʷʪʠʣʝʪʠʷ ʚʧʝʨʝʜ, ʧʨʠʯʝʤ ʥʘ ʩʘʤʦʤ ʧʝʨʝʜʦʚʦʤ ʝʝ ʢʨʘʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʣʠʜʝʨʩʪʚʦ 

ʘʤʝʨʠʢʘʥʮʝʚ ʚ ʧʦʟʥʘʥʠʠ ʪʘʡʥ ʧʨʠʨʦʜʳ ʦʩʪʘʥʝʪʩʷ ʚ ʧʨʦʰʣʦʤ ï ʫʯʝʥʳʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʘʢʪʠʚʥʦ 

ʥʘʩʪʫʧʘʣʠ ʠʤ ʥʘ ʧʷʪʢʠ. 

ʅʘʟʚʘʥʠʝ ñʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨò ʜʣʷ ʤʥʦʛʠʭ ʟʚʫʯʘʣʦ ʢʘʢ ʚʠʜ 

ʜʴʷʚʦʣʴʩʢʦʛʦ ʦʨʫʞʠʷ, ʢʦʪʦʨʦʝ ʩʫʧʝʨʟʣʦʜʝʡ (ʩʫʧʝʨʟʣʦʜʝʡʢʘ) ʠʟ ʢʦʤʠʢʩʦʚ ʤʦʛ (ʤʦʛʣʘ) 

ʧʦʩʪʨʦʠʪʴ ʚ ʩʚʦʝʤ ʣʦʛʦʚʝ ʠ, ʫʛʨʦʞʘʷ ʠʤ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ ʜʝʥʝʛ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ ʵʪʦ ʙʳʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʫʩʢʦʨʠʪʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

                                                 
120 ɺ ʦʩʥʦʚʫ ʵʪʦʛʦ ʨʘʩʩʢʘʟʘ ʣʝʛʣʠ ʜʚʘ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʴʶ, ʚʟʷʪʳʭ ʤʥʦʶ ʫ ʊʨʘʡʚʝʣʧʠʩʘ, ʦʥ ʞʝ ʧʨʝʜʦʩʪʘʚʠʣ 

ʤʥʝ ʢʦʧʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʚʦʠʭ ʧʨʦʩʪʨʘʥʥʳʭ ʣʝʢʮʠʡ ʧʦ ʠʩʪʦʨʠʠ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. 

 



ʜʣʷ ʧʦʠʩʢʦʚ ʙʦʟʦʥʦʚ ʍʠʛʛʩʘ
121
. ʇʦʟʠʮʠʦʥʠʨʫʷ ʤʘʰʠʥʫ ʢʘʢ ñʦʨʫʜʠʝ ʦʭʦʪʳ ʟʘ ʯʘʩʪʠʮʘʤʠ 

ʍʠʛʛʩʘò, ʬʠʟʠʢʠ ʥʝʛʣʘʩʥʦ ʧʨʠʟʥʘʚʘʣʠ, ʯʪʦ ʵʪʠ ʥʝʫʣʦʚʠʤʳʝ ʯʘʩʪʠʮʳ ʩʪʘʣʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʠ ʞʝʣʘʥʥʳʤ ʧʨʠʟʦʤ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʩʪʘʣ ʤʘʰʠʥʦʡ ʤʝʯʪʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʬʠʟʠʢʦʚ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ 

ʧʦʠʩʢʘʭ ʙʦʟʦʥʦʚ ʍʠʛʛʩʘ ʦʥʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʝʛʦ. ɺ ʌʝʨʤʠʣʘʙʝ ʥʘ ʫʩʢʦʨʠʪʝʣʝ 

ñʊʝʚʘʪʨʦʥò, ʨʫʢʦʚʦʜʠʤʦʤ ʃʝʜʝʨʤʘʥʦʤ, ʛʜʝ ʫʞʝ ʥʘʯʘʣʠ ʩʪʘʣʢʠʚʘʪʴ ʧʨʦʪʦʥʳ ʠ ʘʥʪʠʧʨʦʪʦʥʳ, 

ʧʦʷʚʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʰʘʥʩʳ ʥʘʡʪʠ ʙʦʟʦʥʳ ʍʠʛʛʩʘ ʨʘʥʴʰʝ ʝʚʨʦʧʝʡʮʝʚ. ñʊʝʚʘʪʨʦʥʫò ʙʳʣʦ 

ʩʫʞʜʝʥʦ ʧʦʩʦʨʝʚʥʦʚʘʪʴʩʷ ʩ ɹʦʣʴʰʠʤ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʤ ʢʦʣʣʘʡʜʝʨʦʤ (LEP) ʎɽʈʅʘ, 

ʢʦʪʦʨʳʡ ʟʘʧʫʩʪʠʣʠ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʫʩʢʦʨʠʪʝʣʠ ʰʣʠ ʥʦʟʜʨʷ ʚ ʥʦʟʜʨʶ. ʅʦ 

ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨ ʜʦʣʞʝʥ ʙʳʣ ʦʙʦʡʪʠ ʠʭ ʦʙʦʠʭ. 

ʊʨʘʡʚʝʣʧʠʩ ʟʘʨʘʥʝʝ ʦʪʧʨʘʚʠʣʩʷ ʥʘ ʚʩʪʨʝʯʫ ï ʦʧʘʟʜʳʚʘʪʴ ʢ ʧʨʝʟʠʜʝʥʪʫ ʥʝ ʧʦʣʘʛʘʝʪʩʷ. 

ʇʦ ʜʦʨʦʛʝ ʦʥ ʚʩʪʨʝʪʠʣ ʋʠʣʴʷʤʘ ʄʘʨʪʠʥʘ, ʟʘʤʝʩʪʠʪʝʣʷ ʤʠʥʠʩʪʨʘ ʵʥʝʨʛʝʪʠʢʠ. ʄʘʨʪʠʥ ʙʝʟ 

ʠʟʣʠʰʥʠʭ ʨʝʚʝʨʘʥʩʦʚ ʥʘʧʦʤʥʠʣ ʝʤʫ, ʢʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʜʝʥʝʛ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʵʪʦʡ ʘʫʜʠʝʥʮʠʠ ʚ ʚʝʨʭʘʭ ʘ ʧʦʪʦʤ ʜʦʙʘʚʠʣ, ʯʪʦ ʚʩʝ ʜʨʫʟʴʷ ʠ ʢʦʣʣʝʛʠ ʕʣʚʠʥʘ 

ʚʝʨʷʪ, ʯʪʦ ʦʥ ʫʙʝʜʠʪ ʧʨʝʟʠʜʝʥʪʘ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ. ʋʭʦʜʷ, ʄʘʨʪʠʥ ʩʢʘʟʘʣ: 

ñʊʦʣʴʢʦ ʥʝ ʥʘʜʦ ʥʝʨʚʥʠʯʘʪʴò. ɼʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʊʨʘʡʚʝʣʧʠʩ ʙʳʣ ʩʦʚʝʨʰʝʥʥʦ ʩʧʦʢʦʝʥ, ʘ ʪʫʪ 

ʚʜʨʫʛ ʟʘʚʦʣʥʦʚʘʣʩʷ. 

ɺʦʡʜʷ ʚ ɿʘʣ ʂʘʙʠʥʝʪʘ, ʊʨʘʡʚʝʣʧʠʩ ʨʘʟʣʦʞʠʣ ʙʫʤʘʛʠ ʥʘ ʩʪʦʣʝ. ʂʦʤʥʘʪʘ ʪʝʤ ʚʨʝʤʝʥʝʤ 

ʥʘʯʘʣʘ ʟʘʧʦʣʥʷʪʴʩʷ. ʂʦʛʜʘ ʧʨʠʝʭʘʣ ʧʨʝʟʠʜʝʥʪ ʈʝʡʛʘʥ, ʊʨʘʡʚʝʣʧʠʩ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʣ ʝʛʦ, ʘ ʟʘʪʝʤ ʧʨʠʩʪʫʧʠʣ ʢ ʧʨʝʟʝʥʪʘʮʠʠ. ʆʥ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʩʣʳʰʘʥ ʦ ʪʦʤ, ʢʘʢ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʚʘʰʠʥʛʪʦʥʩʢʠʤʠ ʚʣʘʩʪʷʤʠ, ʘ ʧʦʪʦʤʫ ʥʝ ʩʪʘʣ 

ʜʦʢʫʯʘʪʴ ʩʦʙʨʘʚʰʠʤʩʷ ʧʦʣʠʪʠʢʘʤ ʩʫʭʦʡ ʣʝʢʮʠʝʡ ʧʦ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʏʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʚʳʩʦʯʘʡʰʝʝ ʦʜʦʙʨʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʦʥ 

ʧʨʝʚʨʘʪʠʣ ʜʦʢʣʘʜ ʚ ʠʛʨʫ ʠ ʦʙʨʘʪʠʣʩʷ ʢ ʦʙʨʘʟʘʤ, ʢʦʪʦʨʳʝ, ʢʘʢ ʦʥ ʥʘʜʝʷʣʩʷ, ʙʫʜʫʪ ʙʦʣʝʝ 

ʧʦʥʷʪʥʳ ʯʣʝʥʘʤ ʢʘʙʠʥʝʪʘ, ï ʢ ʨʫʞʴʷʤ ʠ ʩʪʦʛʘʤ ʩʝʥʘ. 

ʆʙʩʫʞʜʝʥʠʝ ʥʘʯʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʪʨʘʜʠʮʠʦʥʥʦ. ʋ ʊʨʘʡʚʝʣʧʠʩʘ ʙʳʣʠ ʟʘʛʦʪʦʚʣʝʥʳ 

ʨʠʩʫʥʢʠ ʤʘʣʝʥʴʢʠʭ ʰʘʨʦʚ, ʠʟʦʙʨʘʞʘʚʰʠʭ ʩʫʙʘʪʦʤʥʳʝ ʯʘʩʪʠʮʳ, ʩʪʘʣʢʠʚʘʶʱʠʝʩʷ ʥʘ 

ʦʛʨʦʤʥʳʭ ʩʢʦʨʦʩʪʷʭ. ʆʥ ʧʦʢʘʟʘʣ ʠ ʨʠʩʫʥʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʭʝʤʘʪʠʯʝʩʢʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʩʪʨʦʝʥʠʝ ʘʪʦʤʘ. ʊʨʘʡʚʝʣʧʠʩ ʦʙʲʷʩʥʠʣ, ʯʪʦ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʜʦʩʪʘʪʦʯʥʦ 

ʤʦʱʥʳʝ ʫʩʢʦʨʠʪʝʣʠ. ʫʯʝʥʳʝ ʩʤʦʛʣʠ ʟʘʛʣʷʥʫʪʴ ʚ ʛʣʫʙʴ ʘʪʦʤʘ, ʠ ʪʘʤ ʦʥʠ ʥʘʰʣʠ ʨʘʟʤʘʟʘʥʥʳʡ 

ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʵʣʝʢʪʨʦʥ, ʤʥʦʛʦ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪʚʝʨʜʦʝ ʮʝʥʪʨʘʣʴʥʦʝ ʷʜʨʦ, ʩʘʤʦ 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥ ʠʟ ʢʚʘʨʢʦʚ. 

ʇʨʠʪʦʤ ʯʪʦ ʫʞʝ ʦʯʝʥʴ ʤʥʦʛʦʝ ʠʟʚʝʩʪʥʦ, ʛʦʚʦʨʠʣ ʦʥ, ʝʩʪʴ ʝʱʝ ʤʘʩʩʘ ʥʝʨʝʰʝʥʥʳʭ 

ʧʨʦʙʣʝʤ. ʆʜʥʘ ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ ʥʘʚʝʨʥʷʢʘ, ʧʦ ʢʘʢʦʡ ʧʨʠʯʠʥʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʤʘʩʩʫ. ɽʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʢʘʢ ʧʦʣʘʛʘʶʪ ʬʠʟʠʢʠ, ʩʚʷʟʘʥʦ ʩ 

ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ, ʦʜʥʘʢʦ ʪʝʦʨʠʷ ʵʪʘ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʀ ʥʘʢʦʥʝʮ ʊʨʘʡʚʝʣʧʠʩ ʚʳʪʘʱʠʣ ʧʦʩʣʝʜʥʠʡ ʣʠʩʪ ʠʟ ʩʚʦʝʡ ʧʘʧʢʠ. ʆʥ ʙʳʣ ʧʫʩʪʳʤ. 

ñɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚʘʤ ʧʨʠʭʦʜʠʪʩʷ ʯʠʪʘʪʴ ʩʝʢʨʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ ʩʪʨʘʥʠʮʘ 

ʫʤʳʰʣʝʥʥʦ ʦʩʪʘʚʣʝʥʘ ʧʫʩʪʦʡ, ï ʩʢʘʟʘʣ ʦʥ ʘʫʜʠʪʦʨʠʠ. ï ʗ ʭʦʯʫ, ʯʪʦʙʳ ʚʳ ʧʦʧʳʪʘʣʠʩʴ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʵʪʦ ʥʝ ʧʫʩʪʘʷ ʩʪʨʘʥʠʮʘ, ʘ ʩʪʦʛ ʩʝʥʘ. ɻʜʝ-ʪʦ ʚʥʫʪʨʠ ʣʝʞʠʪ ʢʫʯʘ ʙʠʣʴʷʨʜʥʳʭ 

ʰʘʨʦʚò. ʇʨʝʟʠʜʝʥʪ ʠ ʝʛʦ ʩʦʚʝʪʥʠʢʠ ʥʘʧʨʷʛʣʠ ʩʚʦʝ ʚʦʦʙʨʘʞʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʢʘʨʪʠʥʫ. ɸ 

ʊʨʘʡʚʝʣʧʠʩ ʧʨʦʜʦʣʞʘʣ: ñʂʘʢ ʚʳ ʫʟʥʘʝʪʝ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʙʠʣʴʷʨʜʥʳʝ ʰʘʨʳ, ʥʝ ʨʘʟʚʦʨʦʰʠʚ 

ʩʪʦʛ ʩʝʥʘ? ʂʘʢ ʚʳ ʫʟʥʘʝʪʝ, ʢʘʢʦʛʦ ʨʘʟʤʝʨʘ ʵʪʠ ʰʘʨʳ?ò ʅʘ ʣʠʮʘʭ ʩʠʜʝʚʰʠʭ ʚ ʟʘʣʝ ʥʠʯʝʛʦ ʥʝ 

ʦʪʨʘʟʠʣʦʩʴ. 

ʊʦʛʜʘ ʊʨʘʡʚʝʣʧʠʩ ʦʙʲʷʩʥʠʣ: ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʮʝʣʠʪʴʩʷ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʨʫʞʴʷ ʠ 

ʚʳʩʪʨʝʣʠʪʴ ʚ ʩʪʦʛ, ʥʦ ʧʫʣʴʢʘ ʥʘʚʝʨʥʷʢʘ ʟʘʩʪʨʷʥʝʪ ʚ ʩʝʥʝ ʠ ʥʝ ʜʦʣʝʪʠʪ ʜʦ ʰʘʨʦʚ. ñɸ ʯʪʦ, ʝʩʣʠ 

ʚʳ ʟʘʨʷʜʠʪʝ ʚʠʥʪʦʚʢʫ, ʦʪʩʪʫʧʠʪʝ ʠ ʩʪʘʥʝʪʝ ʤʝʪʦʜʠʯʥʦ ʨʘʩʩʪʨʝʣʠʚʘʪʴ ʩʪʦʛ ʩʢʦʨʦʩʪʥʳʤʠ 

ʧʫʣʷʤʠ, ʢʘʞʜʳʡ ʨʘʟ ʩʜʚʠʛʘʷʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʣʜʶʡʤʘ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʮʝʣʠ?ò ʅʝ ʢʦʪʦʨʳʝ 

                                                 
121 ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʝ ʠ ʧʨʦʙʣʝʤʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʩʤ. ʚ ʩʪʘʪʴʝ.: J. David Jackson, 

Maury Tigner and Stanley Wojcicki. The Superconducting Supercollider. Scientific American, 1986. 

 



ʧʫʣʠ ʧʨʦʡʜʫʪ ʥʘʩʢʚʦʟʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʦʪʩʢʦʯʘʪ ʦʪ ʰʘʨʦʚ. ʉʦʙʨʘʚ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, 

ʢʫʜʘ ʧʫʣʠ ʚʦʰʣʠ ʠ ʦʪʢʫʜʘ ʚʳʰʣʠ, ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʰʘʨʦʚ ʠ ʤʝʩʪʘ, ʛʜʝ ʦʥʠ 

ʩʧʨʷʪʘʥʳ. ʕʪʦ ʠ ʝʩʪʴ ʧʨʠʤʝʨʥʦ ʪʦ, ʯʝʤ ʬʠʟʠʢʠ ʟʘʥʠʤʘʶʪʩʷ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ ʯʘʩʪʠʮ, ʟʘʤʝʪʠʣ 

ʊʨʘʡʚʝʣʧʠʩ. 

ɿʘʪʝʤ ʦʥ ʧʦʢʘʟʘʣ ʩʥʠʤʦʢ ʌʝʨʤʠʣʘʙʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʣʝʜʝʨʤʘʥʦʚʩʢʠʡ 

ñʊʝʚʘʪʨʦʥò, ʟʘʤʝʪʠʚ ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʰʪʘʪʝ ʀʣʣʠʥʦʡʩ, ʥʦ ʥʝ ʚ ʧʷʪʠʜʝʩʷʪʠ ʤʠʣʷʭ ʢ ʟʘʧʘʜʫ 

ʦʪ ʏʠʢʘʛʦ, ʢʘʢ ʜʫʤʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ, ʘ ʚ ʧʷʪʠʜʝʩʷʪʠ ʤʠʣʷʭ ʢ ʚʦʩʪʦʢʫ ʦʪ ɼʠʢʩʦʥʘ, ʛʜʝ ʨʦʜʠʣʩʷ 

ʧʨʝʟʠʜʝʥʪ. ʈʝʡʛʘʥ ʫʣʳʙʥʫʣʩʷ, ʘ ʦʩʪʘʣʴʥʳʝ ʫʩʤʝʭʥʫʣʠʩʴ. 

ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨ ʤʦʛ ʙʳ ʩʪʘʪʴ ʩʘʤʳʤ ʤʦʱʥʳʤ ʚ ʤʠʨʝ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚ ʨʫʢʘʭ ʬʠʟʠʢʦʚ, ʠʟʫʯʘʶʱʠʭ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ï ʤʦʱʥʝʝ, ʯʝʤ ʩʧʦʩʦʙʥʦ ʧʦʩʪʨʦʠʪʴ ʚ 

ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʣʶʙʦʝ ʜʨʫʛʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʠ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʫʜʠʚʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʳ ʫʯʝʥʳʝ ʟʘʛʣʷʥʫʣʠ ʙʳ ʚ ʛʣʫʙʴ ʘʪʦʤʘ. ʋʩʢʦʨʠʪʝʣʴ ʙʳʣ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ 

ʧʦʠʩʢʦʚ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʥʦ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʯʝʥʳʝ ʦʪʢʨʳʣʠ ʙʳ ʥʦʚʳʝ, 

ʝʱʝ ʥʠʢʦʤʫ ʥʝ ʠʟʚʝʩʪʥʳʝ ʷʚʣʝʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʩʦʩʪʘʚʣʷʣʘ ʫʞʝ 4,4 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ʇʦ ʦʮʝʥʢʝ ʊʨʘʡʚʝʣʧʠʩʘ, ʵʪʦ ʦʟʥʘʯʘʣʦ, 

ʯʪʦ ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʚ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʩʚʦʝʡ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ɿʘʣʝ ʂʘʙʠʥʝʪʘ ʟʘʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ 

300 ʤʣʥ ʜʦʣʣʘʨʦʚ. 

ʄʠʥʠʩʪʨʳ ʫʛʣʫʙʠʣʠʩʴ ʚ ʩʧʦʨʳ ʦʙ ʫʩʢʦʨʠʪʝʣʝ. ʂʪʦ-ʪʦ ʧʨʠʚʦʜʠʣ ʜʦʚʦʜʳ ʧʨʦʪʠʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʪʦ ʪʦ ï ʟʘ. ɸʤʝʨʠʢʘʥʩʢʘʷ ʬʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ ʫʧʘʜʢʝ, ʠ ʵʪʘ 

ʤʘʰʠʥʘ, ʢʦʥʝʯʥʦ, ʤʦʛʣʘ ʙʳ ʝʝ ʩʧʘʩʪʠ. ʅʦ ʚʝʜʴ ʩʪʨʘʥʘ ʦʙʨʝʤʝʥʝʥʘ ʦʛʨʦʤʥʳʤ ʜʝʬʠʮʠʪʦʤ 

ʙʶʜʞʝʪʘ, ʘ ʩʫʤʤʳ ʥʘ ʢʦʥʫ ʩʪʦʷʪ ʦʛʨʦʤʥʳʝ... 

ʇʦ ʧʨʘʚʫʶ ʨʫʢʫ ʦʪ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ ʩʠʜʝʣ ɼʞʝʡʤʩ ʄʠʣʣʝʨ, ʛʣʘʚʘ ʙʶʜʞʝʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʜʫʤʘʚ, ʦʥ ʦʙʨʘʪʠʣʩʷ ʢ ʩʚʦʝʤʫ ʙʦʩʩʫ: ñɽʩʣʠ ʚʳ ʫʪʚʝʨʜʠʪʝ ʵʪʦʪ ʧʣʘʥ, ʚʳ 

ʦʩʯʘʩʪʣʠʚʠʪʝ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʬʠʟʠʢʦʚò. ʅʘ ʯʪʦ ʈʝʡʛʘʥ ʝʤʫ ʦʪʚʝʪʠʣ, ʯʪʦ ʦʥ, ʚʝʨʦʷʪʥʦ, 

ʦʙʷʟʘʥ ʩʜʝʣʘʪʴ ʠʭ ʩʯʘʩʪʣʠʚʳʤʠ, ʠʩʢʫʧʠʚ ʚʠʥʫ ʟʘ ʪʦ, ʯʪʦ ʩʚʦʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʬʠʟʠʢʠ ʚ 

ʰʢʦʣʝ ʦʥ ʩʜʝʣʘʣ ʛʣʫʙʦʢʦ ʥʝʩʯʘʩʪʥʳʤ. 

ʄʠʥʠʩʪʨʳ ʧʦ ʦʯʝʨʝʜʠ ʚʳʩʢʘʟʳʚʘʣʠ ʩʚʦʝ ʤʥʝʥʠʝ. ʅʘʢʦʥʝʮ ʚʩʝ ʚʟʛʣʷʜʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ 

ʧʨʝʟʠʜʝʥʪʝ. ɺ ʟʘʣʝ ʩʪʘʣʦ ʪʠʭʦ. ʈʝʡʛʘʥ ʧʦʣʝʟ ʚ ʢʘʨʤʘʥ, ʚʳʪʘʱʠʣ ʢʘʨʪʦʯʢʫ ʠ ʥʘʯʘʣ ʯʠʪʘʪʴ 

ʥʘʧʠʩʘʥʥʳʡ ʥʘ ʥʝʡ ʪʝʢʩʪ: ñʗ ʙʳ ʩʢʦʨʝʝ ʩʪʘʣ ʧʝʧʣʦʤ, ʯʝʤ ʧʳʣʴʶ, ʷ ʧʨʝʜʧʦʯʝʣ ʙʳ, ʯʪʦʙʳ ʤʦʷ 

ʠʩʢʨʘ ʜʦʛʦʨʝʣʘ, ʷʨʢʦ ʚʩʧʳʭʥʫʚ, ʘ ʥʝ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʩʫʭʫʶ ʛʥʠʣʫʰʢʫ. ʗ ʧʨʝʜʧʦʯʝʣ ʙʳ ʙʳʪʴ 

ʨʘʩʢʘʣʝʥʥʳʤ ʤʝʪʝʦʨʦʤ, ʢʘʞʜʳʡ ʘʪʦʤ ʢʦʪʦʨʦʛʦ ʠʟʣʫʯʘʝʪ ʷʨʢʠʡ ʩʚʝʪ, ʘ ʥʝ ʩʦʥʥʦʡ, ʥʦ ʧʨʦʯʥʦʡ 

ʧʣʘʥʝʪʦʡò. 

ʇʨʝʟʠʜʝʥʪ ʧʦʷʩʥʠʣ, ʯʪʦ ʵʪʦ ʮʠʪʘʪʘ ʠʟ ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʨʦʤʘʥʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʠʩʘʪʝʣʷ 

ɼʞʝʢʘ ʃʦʥʜʦʥʘ, ʢʦʪʦʨʘʷ ʢʦʛʜʘ-ʪʦ ʙʳʣʘ ʧʨʦʯʠʪʘʥʘ ʂʝʥʥʠ ʉʪʝʙʣʝʨʫ ʧʦ ʢʣʠʯʢʝ ʉʥʝʡʢ (ɿʤʝʷ). 

ʉʪʝʙʣʝʨ ʙʳʣ ʙʣʝʩʪʷʱʠʤ ʪʨʝʥʝʨʦʤ ʬʫʪʙʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ñOakland Raidersò, ʭʦʪʴ ʠ 

ʧʦʣʴʟʦʚʘʣʩʷ ʜʫʨʥʦʡ ʩʣʘʚʦʡ. ʂʘʢ-ʪʦ ʉʪʝʙʣʝʨʘ ʩʧʨʦʩʠʣʠ, ʯʪʦ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʵʪʦʪ ʦʪʨʳʚʦʢ 

ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ. ñɼʘʣʴʥʠʡ ʙʨʦʩʦʢò, ï ʦʪʚʝʪʠʣ ʦʥ, ʠʤʝʷ ʚ ʚʠʜʫ ʦʯʝʥʴ ʨʠʩʢʦʚʘʥʥʫʶ, ʥʦ 

ʣʶʙʠʤʫʶ ʪʨʝʥʝʨʘʤʠ ʩʪʨʘʪʝʛʠʶ ʚʚʝʜʝʥʠʷ ʩʚʦʠʭ ʢʦʤʘʥʜ ʚ ʟʦʥʫ ʟʘʱʠʪʳ ʧʨʦʪʠʚʥʠʢʘ. ʏʪʝʥʠʝʤ 

ʵʪʦʛʦ ʦʪʨʳʚʢʘ ʧʨʝʟʠʜʝʥʪ ʈʝʡʛʘʥ ʜʘʣ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ ʥʘʤʝʨʝʥ ʦʢʘʟʘʪʴ ʧʦʜʜʝʨʞʢʫ 

ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ ʤʘʰʠʥʝ. ɺʝʩʴ ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʚ ʩʚʦʡ ʢʘʙʠʥʝʪ ʊʨʘʡʚʝʣʧʠʩ ʧʨʝʙʳʚʘʣ ʚ 

ʵʡʬʦʨʠʠ. ʇʨʝʟʝʥʪʘʮʠʷ ʧʨʦʩʪʦ ʥʝ ʤʦʛʣʘ ʧʨʦʡʪʠ ʙʦʣʝ ʫʜʘʯʥʦ. 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʊʨʘʡʚʝʣʧʠʩ, ʢʘʢ ʚʩʝʛʜʘ, ʪʨʫʜʠʣʩʷ ʚ ʩʚʦʝʤ ʢʘʙʠʥʝʪʝ. ɺʜʨʫʛ ʟʘʟʚʦʥʠʣ 

ʪʝʣʝʬʦʥ ʊʨʘʡʚʝʣʧʠʩ ʧʦʜʥʷʣ ʪʝʣʝʬʦʥʥʫʶ ʪʨʫʙʢʫ. ʕʪʦ ʙʳʣ ɼʞʦʥ ʍʝʨʨʠʥʛʪʦʥ, ʤʠʥʠʩʪʨ 

ʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʳʡ ʛʦʪʦʚʠʣʩʷ ʢ ʧʦʝʟʜʢʝ ʚ ʐʚʝʡʮʘʨʠʶ. ʈʝʡʛʘʥ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʦʥ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʠ ʍʝʨʨʠʥʛʪʦʥ ʧʦʩʧʝʰʠʣ ʩʦʦʙʱʠʪʴ ʥʦʚʦʩʪʴ, 

ʥʦ, ʧʨʝʞʜʝ ʯʝʤ ʚʦ ʚʩʝʫʩʣʳʰʘʥʠʝ ʦʙʲʷʚʠʪʴ ʦʙ ʵʪʦʤ, ʦʥ ʭʦʪʝʣ ʙʳ ʫʟʥʘʪʴ, ʠʟ ʢʘʢʦʡ ʠʤʝʥʥʦ 

ʢʥʠʛʠ ɼʞʝʢʘ ʃʦʥʜʦʥʘ ʚʟʷʪʘ ʮʠʪʘʪʘ. 

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʚʩʝ, ʢʪʦ ʙʳʣ ʚ ʦʬʠʩʝ, ʙʳʣʠ ʙʨʦʰʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ ï ʫʟʥʘʪʴ, ʛʜʝ ʫ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʣʘʩʩʠʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʵʪʦʪ ʪʝʢʩʪ. ʊʨʘʡʚʝʣʧʠʩ ʧʦʩʣʘʣ 

ʣʶʜʝʡ, ʯʪʦʙʳ ʪʝ ʧʦʠʩʢʘʣʠ ʮʠʪʘʪʫ ʚ ʇʨʠʥʩʪʦʥʩʢʦʡ ʙʠʙʣʠʦʪʝʢʝ ʧʦʵʟʠʠ ʠ ʍʘʥʪʠʥʛʪʦʥʩʢʦʡ 

ʙʠʙʣʠʦʪʝʢʝ ʉʘʥ-ʄʘʨʠʥʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʰʪʘʪʝ ʂʘʣʠʬʦʨʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʦʩʥʦʚʥʳʝ 

ʩʦʙʨʘʥʠʷ ʨʫʢʦʧʠʩʝʡ ɼʞʝʢʘ ʃʦʥʜʦʥʘ. ʆʥ ʧʦʟʚʦʥʠʣ ʩʧʠʯʨʘʡʪʝʨʘʤ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ, ʥʦ ʠ 



ʦʥʠ ʥʝ ʟʥʘʣʠ, ʦʪʢʫʜʘ ʈʝʡʛʘʥ ʚʟʷʣ ʦʪʨʳʚʦʢ. ʊʦʛʜʘ ʊʨʘʡʚʝʣʧʠʩ ʚʩʧʦʤʥʠʣ, ʯʪʦ ʂʝʥʥʠ ʉʪʝʙʣʝʨ 

ʚʳʧʫʩʪʠʣ ʩʚʦʠ ʚʦʩʧʦʤʠʥʘʥʠʷ ʚ ʧʨʦʰʣʦʤ, 1986 ʛʦʜʫ. ʆʥ ʜʦʩʪʘʣ ʢʥʠʛʫ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʣʘʩʴ 

ñʉʥʝʡʢ: ʧʦʜʚʠʛʠ ʩʫʤʘʩʙʨʦʜʥʦʛʦ ʬʫʪʙʦʣʴʥʦʛʦ ʙʫʥʪʘʨʷ ʥʘ ʧʦʣʝ ʠ ʚʥʝò, ʠ ʠʟʫʯʠʣ ʢʘʞʜʫʶ 

ʩʪʨʘʥʠʮʫ ʢʥʠʛʠ, ʥʦ ʪʘʢ ʠ ʥʝ ʩʤʦʛ ʥʘʡʪʠ ʮʠʪʘʪʫ. ñʅʘʢʦʥʝʮ ʷ ʦʪʣʦʞʠʣ ʢʥʠʛʫ ʠ ʚʜʨʫʛ ʫʚʠʜʝʣ ʵʪʫ 

ʯʝʨʪʦʚʫ ʮʠʪʘʪʫ ʚ ʧʨʝʜʠʩʣʦʚʠʠò, ï ʨʘʩʩʢʘʟʳʚʘʣ ʧʦʪʦʤ ʊʨʘʡʚʝʣʧʠʩ. ʊʘʤ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʯʪʦ 

ʪʝʢʩʪ ʟʘʯʠʪʘʣ ʉʪʝʙʣʝʨʫ ɼʞʝʢ ʉʤʠʪ, ʚ ʧʨʦʰʣʦʤ ʢʦʣʫʤʥʠʩʪ ʛʘʟʝʪʳ ñLos Angeles Timesò. 

ʆʜʥʘʢʦ ʢʦʝ-ʯʪʦ ʥʝ ʩʭʦʜʠʣʦʩʴ. ʎʠʪʘʪʘ ʠʟ ɼʞʝʢʘ ʃʦʥʜʦʥʘ ʚ ʢʥʠʛʝ ʥʝ ʩʦʚʩʝʤ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʦʡ, ʯʪʦ ʧʨʠʚʝʣ ʧʨʝʟʠʜʝʥʪ. ʉʪʝʙʣʝʨ ʧʨʦʧʫʩʪʠʣ ʧʝʨʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʥʦ 

ʜʦʙʘʚʠʣ ʝʱʝ ʪʨʠ ʚ ʢʦʥʮʝ: ñʀʩʪʠʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʯʝʣʦʚʝʢʘ ï ʞʠʪʴ, ʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʗ ʥʝ 

ʙʫʜʫ ʪʨʘʪʠʪʴ ʜʥʠ ʥʘ ʧʦʧʳʪʢʠ ʧʨʦʜʣʠʪʴ ʤʦʶ ʞʠʟʥʴ. ʗ ʠʩʧʦʣʴʟʫʶ ʣʠʰʴ ʪʦ ʚʨʝʤʷ, ʯʪʦ ʤʥʝ 

ʜʘʥʦò. 

ʅʘ ʥʝʩʯʘʩʪʥʦʛʦ ʂʝʥʥʠ ʉʪʝʙʣʝʨʘ ʦʙʨʫʰʠʣʩʷ ʰʢʚʘʣ ʟʚʦʥʢʦʚ ʩ ʚʦʧʨʦʩʘʤʠ, ʥʦ ʦʥ ʙʳʣ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʪʚʝʪʠʪʴ ʥʘ ʥʠʭ. ʉʣʦʚʘ ñɼʘʣʴʥʠʡ ʙʨʦʩʦʢò, ʜʦʙʘʚʠʣ ʦʥ, ʧʨʝʩʣʝʜʦʚʘʣʠ ʝʛʦ ʚʩʶʜʫ, ʠʭ 

ʩʢʘʥʜʠʨʦʚʘʣʠ ʝʛʦ ʬʫʪʙʦʣʴʥʳʝ ʬʘʥʘʪʳ. ɿʘʪʝʤ ʊʨʘʡʚʝʣʧʠʩ ʧʦʟʚʦʥʠʣ ɼʞʝʢʫ ʉʤʠʪʫ. ñɺʩʷ ʵʪʘ 

ʠʩʪʦʨʠʷ ʩʪʦʠʣʘ ʤʥʝ ʞʝʥʳ ʠ ʧʝʯʝʥʠò, ï ʩʢʘʟʘʣ ʉʤʠʪ, ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ 

ʩʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚ ʧʘʤʷʪʠ ʩʦʙʳʪʠʷ ʪʝʭ ʜʥʝʡ, ʢʘʢ ʥʘ ʪʦ ʥʘʜʝʷʣʩʷ ʊʨʘʡʚʝʣʧʠʩ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʦʚʝʩʠʪʴ ʪʨʫʙʢʫ, ʉʤʠʪ ʩʢʘʟʘʣ, ʯʪʦ ʝʩʪʴ ʥʝʯʪʦ, ʯʪʦ ʊʨʘʡʚʝʣʧʠʩ ʜʦʣʞʝʥ ʟʥʘʪʴ. 

ʉʤʠʪ ʧʦʣʘʛʘʣ, ʯʪʦ ʮʠʪʘʪʘ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʠʤ ʤʘʥʠʬʝʩʪʦʤ ɼʞʝʢʘ 

ʃʦʥʜʦʥʘ, ʠ ʧʨʝʜʫʧʨʝʜʠʣ, ʯʪʦ ʣʫʯʰʝ, ʧʦʞʘʣʫʡ, ʵʪʦʛʦ ʧʨʝʟʠʜʝʥʪʫ ʥʝ ʛʦʚʦʨʠʪʴ. 

ɺ ʨʘʟʛʘʨ ʩʫʝʪʳ ʧʦʤʦʱʥʠʮʝ ʊʨʘʡʚʝʣʧʠʩʘ ɻʨʝʪʭʝʥ ʉʝʡʣʝʨ ʧʦʟʚʦʥʠʣ ʤʫʞ. ʆʥʘ ʦʪʚʝʪʠʣʘ 

ʝʤʫ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʩ ʥʠʤ ʨʘʟʛʦʚʘʨʠʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʩʪʨʘʰʥʦ ʟʘʥʷʪʘ ï ʚʩʝ ʚʦʢʨʫʛ ʧʳʪʘʶʪʩʷ 

ʥʘʡʪʠ, ʦʪʢʫʜʘ ʚʟʷʪʘ ʮʠʪʘʪʘ. ɻʨʝʪʭʝʥ ʚ ʦʪʯʘʷʥʠʠ ʧʨʦʯʠʪʘʣʘ ʝʝ ʤʫʞʫ, ʠ ʪʦʪ ʪʫʪ ʞʝ ʚʩʧʦʤʥʠʣ, 

ʯʪʦ ʣʠʩʪʦʢ ʩ ʵʪʠʤ ʪʝʢʩʪʦʤ ʚʠʩʠʪ ʥʘ ʜʦʩʢʝ ʦʙʲʷʚʣʝʥʠʡ ʚ ʝʛʦ ʦʬʠʩʝ! 

ɺʩʢʦʨʝ ʊʨʘʡʚʝʣʧʠʩ ʧʦʣʫʯʠʣ ʧʦʣʥʳʡ ʪʝʢʩʪ ʦʪʨʳʚʢʘ. ʆʥ ʙʳʣ ʘʜʨʝʩʦʚʘʥ ʘʢʪʠʚʠʩʪʢʝ 

ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʞʝʥʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʥʘʧʝʯʘʪʘʥ ʚ ʦʜʥʦʡ ʠʟ ʛʘʟʝʪ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ. ʕʪʦ 

ʧʨʦʜʚʠʥʫʣʦ ʨʘʩʩʣʝʜʦʚʘʥʠʝ, ʥʦ ʚʩʝ ʞʝ ʦʥʠ ʝʱʝ ʥʝ ʤʦʛʣʠ ʜʘʪʴ ʍʝʨʨʠʥʛʪʦʥ ʥʘʜʝʞʥʫʶ ʩʩʳʣʢʫ. 

ʀ ʪʦʛʜʘ ʨʘʟʜʨʘʞʝʥʥʳʡ ʜʦʥʝʣʴʟʷ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʝʡ ʊʨʘʡʚʝʣʧʠʩ ʥʘʧʠʩʘʣ ʧʠʩʴʤʦ ʩʘʤʦʤʫ 

ʈʝʡʛʘʥʫ, ʩʧʨʘʰʠʚʘʷ ʝʛʦ, ʦʪʢʫʜʘ ʪʦʪ ʚʟʷʣ ʮʠʪʘʪʫ. ʆʪʚʝʪ, ʧʦ ʩʣʦʚʘʤ ʊʨʘʡʚʝʣʧʠʩʘ, ʙʳʣ ñʥʝ 

ʦʯʝʥʴ ʧʨʠʷʪʥʳʤò. ñʆʥ ʧʦʜʫʤʘʣ, ʯʪʦ ʷ ʫʩʦʤʥʠʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʦʮʠʪʠʨʦʚʘʣ ʃʦʥʜʦʥʘ 

ʧʨʘʚʠʣʴʥʦ, ʥʦ ʷ ʧʨʦʩʪʦ ʭʦʪʝʣ ʟʥʘʪʴ, ʦʪʢʫʜʘ ʚʟʷʪ ʪʝʢʩʪ ʠ ʯʝʤ ʦʥ ʪʘʢ ʧʦʥʨʘʚʠʣʩʷ ʧʨʝʟʠʜʝʥʪʫò. 

ʆʜʥʘʢʦ ʈʝʡʛʘʥ ʚ ʩʚʦʝʤ ʧʠʩʴʤʝ ʥʠʯʝʛʦ ʥʝ ʩʢʘʟʘʣ ʦʙ ʠʩʪʦʯʥʠʢʝ. ñʊʘʢ ʷ ʥʠʢʦʛʜʘ ʠ ʥʝ ʫʟʥʘʣ 

ʦʪʚʝʪʘò, ï ʩʢʘʟʘʣ ʊʨʘʡʚʝʣʧʠʩ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʍʝʨʨʠʥʛʪʦʥ ʭʦʪʝʣ ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ ʩʩʳʣʢʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ 

ʤʘʪʝʨʠʘʣ ɼʞʦʨʜʞʫ ʋʠʣʣʫ, ʞʫʨʥʘʣʠʩʪʫ ñWashington Postò, ʢʦʪʦʨʳʡ ʧʠʩʘʣ ʩʪʘʪʴʶ ʧʨʦ 

ʟʥʘʤʝʥʘʪʝʣʴʥʦʝ ʩʦʚʝʱʘʥʠʝ ʚ ɹʝʣʦʤ ʜʦʤʝ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʩʪʘʪʴʷ ʚʳʰʣʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ñɼʞʠʧʧʝʨ ʩʦʚʝʨʰʘʝʪ ʜʘʣʴʥʠʡ ʙʨʦʩʦʢò. ɼʞʠʧʧʝʨ ï ʧʨʦʟʚʠʱʝ ʈʝʡʛʘʥʘ, ʢʦʪʦʨʦʝ ʦʥ ʧʨʠʦʙʨʝʣ, 

ʩʳʛʨʘʚ ɼʞʦʨʜʞʘ ɼʞʠʧʧʘ ñɼʞʠʧʧʝʨʘò ʚ ʬʠʣʴʤʝ 1940 ʛʦʜʘ ñʂʥʫʪ ʈʦʢʥʝ, ʩʪʦʧʨʦʮʝʥʪʥʳʡ 

ʘʤʝʨʠʢʘʥʝʮò ʦ ʣʝʛʝʥʜʘʨʥʦʤ ʪʨʝʥʝʨʝ ʬʫʪʙʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ñʅʦʪʨ-ɼʘʤò. 

 

ɺʝʨʥʫʚʰʠʩʴ ʚ ʕʜʠʥʙʫʨʛ, ʇʠʪʝʨ ʍʠʛʛʩ ʩʤʝʥʠʣ ʪʝʤʘʪʠʢʫ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʚʷʱʘʣ ʨʘʙʦʪʝ ʩ ʘʩʧʠʨʘʥʪʘʤʠ. ʀ ʩ ʠʥʪʝʨʝʩʦʤ ʥʘʙʣʶʜʘʣ, ʢʘʢ 

ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʩʦʙʳʪʠʷ ʚʦʢʨʫʛ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. ñɼʫʤʘʶ, ʙʝʜʥʳʡ ʩʪʘʨʳʡ ʈʝʡʛʘʥ 

ʩʦʚʝʨʰʝʥʥʦ ʟʘʧʫʪʘʣʩʷ ʠ ʨʝʰʠʣ, ʯʪʦ ʫʩʢʦʨʠʪʝʣʴ ʧʦʤʦʞʝʪ ʝʤʫ ñʧʦʩʪʨʝʣʷʪʴ ʢʦʤʤʫʥʷʢò, 

ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʝʛʦ ʩʦʚʝʪʥʠʢʦʤ ʧʦ ʥʘʫʢʝ ʙʳʣ ʙʳʚʰʠʡ ʙʦʩʩ ʠʟ ʃʦʩ-ɸʣʘʤʦʩʘò, ï 

ʛʦʚʦʨʠʣ ʦʥ ʧʦʟʞʝ. 

30 ʷʥʚʘʨʷ 1987 ʛʦʜʘ ʨʝʰʝʥʠʝ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ 

ʙʳʣʦ ʦʙʥʘʨʦʜʦʚʘʥʦ. ɺ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʤ ʟʘʷʚʣʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ ʍʝʨʨʠʥʛʪʦʥ 

ʦʧʠʩʘʣ ʵʪʫ ʤʘʰʠʥʫ ʪʘʢ: ñʫʩʢʦʨʠʪʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʶʱʠʡ 

ʜʦʨʦʞʢʫ ʥʘ ʠʧʧʦʜʨʦʤʝò, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʧʦʜ ʟʝʤʣʝʡ ʚ ʪʫʥʥʝʣʝ ʜʣʠʥʦʡ 52 ʤʠʣʠ, ʯʪʦ 

ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ ʜʣʠʥʳ ʪʫʥʥʝʣʷ, ʚʳʨʳʪʦʛʦ ʧʦʜ ʃʦʥʜʦʥʦʤ ʜʣʷ ʢʦʣʴʮʝʚʦʡ ʣʠʥʠʠ 

ʣʦʥʜʦʥʩʢʦʡ ʧʦʜʟʝʤʢʠ. ʇʝʨʚʳʡ ʫʩʢʦʨʠʪʝʣʴ, ʧʦʩʪʨʦʝʥʥʳʡ ʕʨʥʝʩʪʦʤ ʃʦʫʨʝʥʩʦʤ ʙʦʣʝʝ 

ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ ʥʘʟʘʜ, ʙʳʣ ʥʝ ʙʦʣʴʰʝ ʦʙʫʚʥʦʡ ʢʦʨʦʙʢʠ. 



ɿʘʷʚʣʝʥʠʝ ʍʝʨʨʠʥʛʪʦʥʘ ʙʳʣʦ ʦʯʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʳʤ
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. ɺ ʥʝʤ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʧʨʝʟʠʜʝʥʪʘ ʠʤʝʝʪ ñʦʛʨʦʤʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʥʘʨʦʜ ʚʥʦʚʴ ʜʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʥʝʛʦ ʥʝʪ ʤʝʯʪʳ ʩʣʠʰʢʦʤ ʩʤʝʣʦʡ, ʥʝʪ ʠʜʝʡ 

ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʠ ʥʝʪ ʧʨʝʧʷʪʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʦʥ ʥʝ ʤʦʛ ʙʳ ʧʨʝʦʜʦʣʝʪʴ... ɼʣʷ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ 

ʵʥʝʨʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʤʦʞʝʪ ʩʨʘʚʥʠʪʴʩʷ ʩ ʚʳʩʘʜʢʦʡ 

ʯʝʣʦʚʝʢʘ ʥʘ ʃʫʥʝò. 

ʂʘʩʘʷʩʴ ʙʶʜʞʝʪʘ, ʍʝʨʨʠʥʛʪʦʥ ʷʩʥʦ ʜʘʣ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʙʫʜʝʪ ʚʩʷʯʝʩʢʠ 

ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ ʠʥʚʝʩʪʠʮʠʠ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ï ʵʪʦ ʧʦʤʦʞʝʪ ʩʜʝʣʘʪʴ ʛʠʛʘʥʪʩʢʠʡ ʢʦʣʣʘʡʜʝʨ 

ʨʝʘʣʴʥʦʩʪʴʶ. ʇʦ ʤʘʩʰʪʘʙʫ ʠ ʘʤʙʠʮʠʷʤ ʧʨʦʝʢʪ ʙʳʣ ʩʨʘʚʥʠʤ ʩ ʜʨʫʛʠʤʠ ʢʨʫʧʥʳʤʠ ʧʨʦʝʢʪʘʤʠ 

ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʣʘʥʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʦʨʦʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ(ʠʟʚʝʩʪʥʳʤ 

ʪʘʢʞʝ ʢʘʢ ñɿʚʝʟʜʥʳʝ ʚʦʡʥʳ ʠʣʠ ʉʆʀ), ʚ ʢʦʪʦʨʦʤ ʦʥ ʥʘʜʝʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʘʟʝʨʦʚ ʨʘʩʢʠʥʫʪʴ ʟʘʱʠʪʥʳʡ ʱʠʪ ʥʘʜ ʚʩʝʡ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʦʡ. ʂʘʢ ʠ ʚ ʧʨʦʝʢʪʝ ñɿʚʝʟʜʥʳʭ 

ʚʦʡʥò, ʚ ʧʨʦʝʢʪʝ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʯʫʚʩʪʚʦʚʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘʧʘʭ ʜʝʥʝʛ, ʥʦ ʠ ʥʝʤʘʣʦʝ 

ʚʳʩʦʢʦʤʝʨʠʝ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʜʝʷ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʚʦʟʥʠʢʣʘ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ, ʢʦʛʜʘ ʚ 1983 ʛʦʜʫ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʠʩʢʘʪʴ ʩʧʦʩʦʙ ñʩʝʨʴʝʟʥʦ ʦʪʦʤʩʪʠʪʴò ɽʚʨʦʧʝ. ɺ 

1950-ʭ ʛʦʜʘʭ ʈʦʙʝʨʪ ʋʠʣʩʦʥ, ʙʳʚʰʠʡ ʜʠʨʝʢʪʦʨ ʌʝʨʤʠʣʘʙʘ, ʤʝʯʪʘʣ ʦʙ ʦʛʨʦʤʥʦʤ ʢʦʣʣʘʡʜʝʨʝ 

ʯʘʩʪʠʮ, ʩʣʠʰʢʦʤ ʜʦʨʦʛʦʩʪʦʷʱʝʤ ʠ ʥʝʧʦʜʲʝʤʥʦʤ ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʳ. ñʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷò ʋʠʣʩʦʥʘ ʙʳʣʘ ʜʘʣʴʥʦʚʠʜʥʳʤ ʧʣʘʥʦʤ, ʩʚʦʝʛʦ ʨʦʜʘ ʩʫʧʝʨʎɽʈʅʦʤ, ʢʦʪʦʨʦʤʫ 

ʧʨʝʜʩʪʦʷʣʦ ʩʪʘʪʴ ʦʙʱʝʤʠʨʦʚʳʤ ʮʝʥʪʨʦʤ ʜʣʷ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ 
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ʇʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʦʡ ʢʦʣʣʘʙʦʨʘʮʠʠ, ʛʣʦʙʘʣʴʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʨʘʜʠʢʘʣʴʥʦʡ ʠʜʝʝʡ ï ʜʣʷ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʝʙʦʚʘʣʩʷ 

ʜʨʫʛʦʡ ʫʨʦʚʝʥʴ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʉʐɸ ʠ ʉʉʉʈ. ɺ 1959 ʛʦʜʫ ʧʦ ʠʪʦʛʘʤ ʧʝʨʝʛʦʚʦʨʦʚ ʤʝʞʜʫ 

ʛʣʘʚʦʡ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʅʠʢʠʪʦʡ ʉʝʨʛʝʝʚʠʯʝʤ ʍʨʫʱʝʚʳʤ ʠ ʧʨʝʟʠʜʝʥʪʦʤ ɼʫʘʡʪʦʤ ɼ. 

ʕʡʟʝʥʭʘʫʵʨʦʤ ʨʫʢʦʚʦʜʠʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʪʦʤʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʜʧʠʩʘʣʠ ʩʦʛʣʘʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʢʨʳʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʷʨʥʳʭ ʦʙʤʝʥʦʚ 

ʫʯʝʥʳʤʠ ʠ ʦʙʦʟʥʘʯʠʣʦ ʮʝʣʴ ï ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʛʠʛʘʥʪʩʢʦʛʦ ʫʩʢʦʨʠʪʝʣʷ 

ʯʘʩʪʠʮ. ʐʝʩʪʴ ʤʝʩʷʮʝʚ ʩʧʫʩʪʷ ʋʠʣʩʦʥ ʚʤʝʩʪʝ ʩ ʜʝʣʝʛʘʮʠʝʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʬʠʟʠʢʦʚ 

ʦʪʧʨʘʚʠʣʩʷ ʚ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʩ ʷʚʥʳʤ ʥʘʤʝʨʝʥʠʝʤ ʦʙʩʫʜʠʪʴ ʚʦʧʨʦʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʛʦ 

ʫʩʢʦʨʠʪʝʣʷ. ʆʜʥʘʢʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩʢʦʨʦ ʩʚʝʣʠ ʥʘ ʥʝʪ ʚʩʝ ʫʩʠʣʠʷ 

ʬʠʟʠʢʦʚ. 1 ʤʘʷ 1960 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʥʘʜ ʋʨʘʣʦʤ, ʙʳʣ ʩʙʠʪ ʩʘʤʦʣʝʪ-ʨʘʟʚʝʜʯʠʢ 

U-2, ʧʠʣʦʪʠʨʫʝʤʳʡ ʘʤʝʨʠʢʘʥʩʢʠʤ ʧʠʣʦʪʦʤ ʌʨʵʥʩʠʩʦʤ ɻʵʨʠ ʇʘʫʵʨʩʦʤ. ʇʝʨʝʜ ʵʪʠʤ 

ʕʡʟʝʥʭʘʫʵʨ ʧʦʣʫʯʠʣ ʦʪ ʎʈʋ ʛʘʨʘʥʪʠʠ ʪʦʛʦ, ʯʪʦ ʥʘ ʚʳʩʦʪʝ 70 000 ʬʫʪʦʚ U-2 ʙʫʜʝʪ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʚʥʝ ʜʦʩʷʛʘʝʤʦʩʪʠ ʩʦʚʝʪʩʢʠʭ ʨʘʢʝʪ ʇɺʆ. ʂʨʦʤʝ ʪʦʛʦ, ʧʠʣʦʪʳ 

ʩʘʤʦʣʝʪʦʚ-ʨʘʟʚʝʜʯʠʢʦʚ ʩʥʘʙʞʘʣʠʩʴ ʪʘʙʣʝʪʢʘʤʠ ʩ ʷʜʦʤ, ʠ ʫ ʥʠʭ ʙʳʣ ʧʨʠʢʘʟ ï ʚ ʩʣʫʯʘʝ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʝʨʝʚʝʩʪʠ ʩʘʤʦʣʝʪ ʚ ʨʝʞʠʤ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʘʤʦʣʝʪ 

ʫʥʠʯʪʦʞʘʣʩʷ ʚʤʝʩʪʝ ʩʦ ʩʣʦʞʥʝʡʰʝʡ ʢʘʤʝʨʦʡ ʠ ʚʩʝʤʠ ʩʜʝʣʘʥʥʳʤʠ ʩ ʝʝ ʧʦʤʦʱʴʶ ʩʥʠʤʢʘʤʠ. 

ɺ ʩʣʫʯʘʝ ʩ ʇʘʫʵʨʩʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʕʡʟʝʥʭʘʫʵʨʘ ʩʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʣʝʛʝʥʜʫ ʧʨʠʢʨʳʪʠʷ 

ʠ ʦʙʲʷʚʠʣʘ, ʯʪʦ ʠʟ-ʟʘ ʧʦʛʦʜʳ ʠ ʧʦʣʦʤʦʢ ʩʘʤʦʣʝʪ ʩʙʠʣʩʷ ʩ ʧʫʪʠ ʠ ʟʘʣʝʪʝʣ ʚ ʚʦʟʜʫʰʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʉʉʉʈ ʩʣʫʯʘʡʥʦ. ʇʨʘʚʜʘ ʚʩʧʣʳʣʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʩʧʫʩʪʷ, ʢʦʛʜʘ ʍʨʫʱʝʚ 

ʧʦʢʘʟʘʣ ʢʘʜʨʳ ñʦʙʣʦʤʢʦʚò ʩʘʤʦʣʝʪʘ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ ʥʝ ʧʦʩʪʨʘʜʘʣ, ʘ ʧʠʣʦʪ ʦʢʘʟʘʣʩʷ 

ʞʠʚʝʭʦʥʴʢʠʤ ʠ ʟʜʦʨʦʚʳʤ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʧʨʦʪʠʚʥʠʢʘʤʠ ʚ ʭʦʣʦʜʥʦʡ 

ʚʦʡʥʝ ʚʳʰʣʘ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʉʦʚʝʪʩʢʠʝ ʬʠʟʠʢʠ, ʩ ʢʦʪʦʨʳʤʠ ʋʠʣʩʦʥ ʠ ʯʣʝʥʳ ʝʛʦ 

ʜʝʣʝʛʘʮʠʠ ʧʳʪʘʣʠʩʴ ʟʘʚʷʟʘʪʴ ʦʪʥʦʰʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʚʨʷʜ ʣʠ ʤʦʛʣʠ ʦʩʤʝʣʠʪʴʩʷ ʠ ʧʦʡʪʠ ʭʦʪʴ 

ʥʘ ʢʘʢʠʝ-ʪʦ ʢʦʥʪʘʢʪʳ ʩ ʘʤʝʨʠʢʘʥʮʘʤʠ. 

ɿʘ ʠʥʮʠʜʝʥʪʦʤ ʩ U-2 ʙʳʩʪʨʦ ʧʦʩʣʝʜʦʚʘʣ ʂʘʨʠʙʩʢʠʡ ʢʨʠʟʠʩ, ʢʦʪʦʨʳʡ ʧʦʩʪʘʚʠʣ ɸʤʝʨʠʢʫ 
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ʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʥʘ ʛʨʘʥʴ ʷʜʝʨʥʦʡ ʚʦʡʥʳ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʨʫʧʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʧʦʪʨʷʩʝʥʠʷ, ʩʣʫʯʠʚʰʠʝʩʷ ʚ 1960-1970-ʭ ʛʦʜʘʭ, ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʫʯʝʥʳʭ ʠʟ ɸʤʝʨʠʢʠ, ʉʉʉʈ 

ʠ ʎɽʈʅʘ ʧʨʦʜʦʣʞʘʣʠ ʩʪʨʦʠʪʴ ʧʣʘʥʳ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʫʩʢʦʨʠʪʝʣʷ ʋʠʣʩʦʥʘ. ʂʦʛʜʘ ʧʨʝʟʠʜʝʥʪʳ ʠ ʧʨʝʤʴʝʨʳ ʫʩʧʦʢʦʠʣʠʩʴ, ʋʠʣʩʦʥ ʨʝʰʠʣ, ʯʪʦ ʛʣʘʚʥʘʷ 

ʮʝʣʴ ʧʨʦʝʢʪʘ ï ʟʘʣʝʯʠʪʴ ʨʘʥʳ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʠ ʧʨʝʚʨʘʪʠʪʴ ʧʦʜʦʟʨʝʥʠʷ ʠ ʩʢʨʳʪʥʦʩʪʴ ʚ 

ʜʦʚʝʨʠʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ñʊʘʢ ʠʣʠ ʠʥʘʯʝ, ï ʚʩʧʦʤʠʥʘʣ ʦʥ, ï ʚ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɺʩʝʤʠʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʤʳ ʤʦʛʣʠ ʙʳ ʠʟʫʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘʢʦʥʳ 

ʧʨʠʨʦʜʳ, ʥʦ ʪʘʢʞʝ ʠ ʥʝʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʠʨʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʨʦʜʦʚ ɿʝʤʣʠò. 

ʄʘʰʠʥʘ ʪʦʛʜʘ ʫʞʝ ʥʘʯʘʣʘ ʩʢʣʘʜʳʚʘʪʴʩʷ ʚ ʫʤʘʭ ʬʠʟʠʢʦʚ, ʥʦ ʧʨʦʜʚʠʛʘʣʦʩʴ ʚʩʝ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʰʘʛʘʤʠ. ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʦʬʠʮʠʘʣʴʥʦ ʜʘʣ ʝʡ ʥʦʚʦʝ ʠʤʷ ï ñʆʯʝʥʴ 

ɹʦʣʴʰʦʡ ʋʩʢʦʨʠʪʝʣʴò (VBA), ʠ ʠʥʞʝʥʝʨʳ ʥʘʯʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʪʦʥʳ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʨʘʟʛʦʥʷʪʴ ʜʦ ʵʥʝʨʛʠʡ ʦʪ 10 ʜʦ 20 ʊʵɺ. ʆʜʥʘʢʦ ʢ ʢʦʥʮʫ 1970-ʭ ʛʦʜʦʚ 

ʤʝʯʪʘ ʋʠʣʩʦʥʘ ʩʣʝʛʢʘ ʫʚʷʣʘ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʤʥʦʛʠʝ ʫʞʝ ʧʦʪʝʨʷʣʠ ʪʝʨʧʝʥʠʝ ʠ ʩʪʘʣʠ 

ʩʪʨʦʠʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʫʩʢʦʨʠʪʝʣʠ ʠʣʠ ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʎɽʈʅ. 

ɺʳʙʦʨʳ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ ʚ 1980 ʛʦʜʫ ʚʝʨʥʫʣʠ ʧʨʦʝʢʪ VBA ʢ ʞʠʟʥʠ, ʧʨʘʚʜʘ ʚ ʥʦʚʦʤ 

ʚʘʨʠʘʥʪʝ. ʉʦʚʝʪʥʠʢʦʤ ʈʝʡʛʘʥʘ ʧʦ ʥʘʫʢʝ ʙʳʣ ɼʞʦʨʜʞ ʂʠʚʦʨʪ, ʚʳʭʦʜʝʮ ʠʟ ʚʝʨʭʥʠʭ ʵʰʝʣʦʥʦʚ 

ʃʦʩ-ɸʣʘʤʦʩʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʧʨʦʪʝʞʝ ʕʜʚʘʨʜʘ ʊʝʣʣʝʨʘ ï ʯʝʣʦʚʝʢʘ, ʩʦʟʜʘʚʰʝʛʦ 

ʚʦʜʦʨʦʜʥʫʶ ʙʦʤʙʫ ʜʣʷ ʧʨʝʟʠʜʝʥʪʘ ɻʘʨʨʠ ʊʨʫʤʵʥʘ ʠ ʫʙʝʜʠʚʰʝʛʦ ʈʝʡʛʘʥʘ ʦʜʦʙʨʠʪʴ ʩʦʟʜʘʥʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʦʨʦʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. ɺ 41 ʛʦʜ ʂʠʚʦʨʪ ʙʳʣ ʤʦʣʦʜ, ʨʝʰʠʪʝʣʝʥ ʠ ʫʙʝʞʜʝʥ ʚ 

ʥʘʩʪʦʷʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʨʦʞʜʝʥʠʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʘʫʢʠ. ʆʥ ʞʘʞʜʘʣ ʙʦʣʴʰʠʭ, 

ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʧʨʦʝʢʪʦʚ ʚʨʦʜʝ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʣʦʞʠʣ ʋʠʣʩʦʥ, ï ʜʘʙʳ, ʢʘʢ ʦʥ ʛʦʚʦʨʠʣ, 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʪʘʪʫʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʠ. 

ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʙʳʣ ʠʟ ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʫʜʴʙʦʡ 

ʰʘʥʩʳ. ɺ 1982 ʛʦʜʫ ʦʥ ʧʨʠʟʚʘʣ ʩʚʦʠʭ ʢʦʣʣʝʛ ï ʬʠʟʠʢʦʚ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʦʝʢʪʫ ɸʤʝʨʠʢʘʥʩʢʦʛʦ 

ʫʩʢʦʨʠʪʝʣʷ, ʥʘʟʚʘʥʥʦʛʦ ʪʝʧʝʨʴ ñɼʠʟʝʨʪʨʦʥʦʤò (Desertron), ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʚʝʩʴʤʘ 

ʥʘʧʦʤʠʥʘʣʘ ʢʦʥʩʪʨʫʢʮʠʶ VBA. ɺ ʪʦ ʚʨʝʤʷ ʃʝʜʝʨʤʘʥ ʦʮʝʥʠʚʘʣ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʫʩʢʦʨʠʪʝʣʷ ʚ 750 ʤʣʥ ʜʦʣʣʘʨʦʚ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ñɼʠʟʝʨʪʨʦʥʘò ʩʦʩʪʦʷʣʘ ʚ ʦʭʦʪʝ ʥʘ ʙʦʟʦʥ 

ʍʠʛʛʩʘ, ʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʨʘʟʚʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʤʦʱʥʦʩʪʴ, ʯʪʦʙʳ ʠʟʫʯʘʪʴ 

ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʧʨʠ ʪʘʢʠʭ ʦʛʨʦʤʥʳʭ ʵʥʝʨʛʠʷʭ, ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʩ ʤʦʤʝʥʪʘ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ. 

ʉʪʠʤʫʣʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ñɼʠʟʝʨʪʨʦʥʘò, ʢʦʥʝʯʥʦ, ʙʳʣʠ ʫʩʧʝʭʠ ʝʚʨʦʧʝʡʩʢʠʭ 

ʬʠʟʠʢʦʚ. ɺʝʜʴ ʦʙʠʜʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʝʚʨʦʧʝʡʮʳ ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ ʟʘ ʦʪʢʨʳʪʠʝ 

W-, Z-ʙʦʟʦʥʦʚ ʠ ʛʣʶʦʥʦʚ. ɼʦʙʘʚʠʣʦ ʪʨʝʚʦʛʠ ʘʤʝʨʠʢʘʥʮʘʤ ʠ ʚʳʩʪʫʧʣʝʥʠʝ ʍʝʨʚʠʛʘ ʐʦʧʧʝʨʘ, 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʎɽʈʅʘ, ʩʜʝʣʘʥʥʦʝ ʠʤ ʚ ʥʘʯʘʣʝ ʪʦʛʦ ʞʝ 1982 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʚ 

ʗʧʦʥʠʶ. ʐʦʧʧʝʨ ʦʙʥʘʨʦʜʦʚʘʣ ʘʤʙʠʮʠʦʟʥʳʝ ʧʣʘʥʳ ʣʘʙʦʨʘʪʦʨʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ 

ɽʚʨʦʧʘ ʥʝ ʩʦʙʠʨʘʝʪʩʷ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʩʚʦʝʛʦ ʩ ʪʨʫʜʦʤ ʟʘʚʦʝʚʘʥʥʦʛʦ ʤʝʩʪʘ ʥʘ ʚʝʨʰʠʥʝ 

ʬʠʟʠʯʝʩʢʦʡ ʠʝʨʘʨʭʠʠ. 

ɺ ʎɽʈʅʝ ʤʝʞ ʪʝʤ ʠʥʞʝʥʝʨʳ-ʩʪʨʦʠʪʝʣʠ ʛʦʪʦʚʠʣʠʩʴ ʨʳʪʴ ʪʫʥʥʝʣʴ ʜʣʷ ʥʦʚʦʛʦ 

ʫʩʢʦʨʠʪʝʣʷ ï ɹʦʣʴʰʦʛʦ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ (LEP), ʢʦʪʦʨʳʡ ʥʘ ʪʦ ʚʨʝʤʷ 

ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ ʢʨʫʧʥʝʡʰʠʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ɽʚʨʦʧʝ. ʋʞʝ ʙʳʣʦ ʟʘʚʝʟʝʥʦ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʦʥʮʝʧʮʠʷ LEP ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʫʭʦʜ ʦʪ ʧʨʠʥʮʠʧʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʣʠ ʧʨʝʜʳʜʫʱʠʝ, ʧʨʦʪʦʥʥʳʝ, ʫʩʢʦʨʠʪʝʣʠ ʎɽʈʅʘ, ï ʚ ʥʝʤ ʜʦʣʞʥʳ ʙʳʣʠ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʥʝ ʧʨʦʪʦʥʳ, ʘ ʵʣʝʢʪʨʦʥʳ ʠ ʠʭ ʘʥʪʠʧʦʜʳ ʧʦʟʠʪʨʦʥʳ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʣʠʩʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʦʥʥʳʤ ʢʦʣʣʘʡʜʝʨʦʤ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʝ ʠʟ 

ʥʠʭ ï ʪʦ, ʯʪʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ñʯʠʱʝò, ʘ ʟʥʘʯʠʪ, ʣʝʛʯʝ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʟʥʘʢʠ ʚʥʦʚʴ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʯʘʩʪʠʮ ʥʘ ʬʦʥʝ ʢʫʯʠ ʦʩʢʦʣʢʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʧʨʦʪʦʥʦʚ, 

ʩʣʦʞʥʳʭ ʯʘʩʪʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʢʚʘʨʢʦʚ ʠ ʛʣʶʦʥʦʚ, ʦʙʨʘʟʫʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʦʩʢʦʣʢʦʚ, 

ʢʦʪʦʨʳʝ ʪʨʫʜʥʝʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. 

ʋʩʢʦʨʠʪʝʣʴ LEP ʙʳʣ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ W- ʠ Z-ʯʘʩʪʠʮ, ʥʦ, ʝʩʣʠ 

ʙʳ ʫʜʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ ʵʥʝʨʛʠʶ ʢʘʞʜʦʛʦ ʧʫʯʢʘ ʩ 50 ɻʵɺ ʜʦ ʙʦʣʝʝ ʯʝʤ 100 ɻʵɺ, ʦʥ ʩʪʘʣ ʙʳ 

ʧʝʨʚʦʡ ʤʘʰʠʥʦʡ, ʛʜʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʝʨʴʝʟʥʫʶ ʦʭʦʪʫ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ʇʦɻʪʦʤʫ, ʢʦʛʜʘ LEP ʝʱʝ ʪʦʣʴʢʦ ʩʪʨʦʠʣʩʷ, ʚ ʎɽʈʅʝ ʫʞʝ ʥʘʯʘʣʠ ʜʫʤʘʪʴ ʥʘʜ ʝʛʦ ʩʝʨʴʝʟʥʳʤ 



ʦʙʥʦʚʣʝʥʠʝʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʞʠʟʥʠ ʵʪʦʛʦ ʫʩʢʦʨʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʤʝʯʘʣʠ 

ʟʘʢʨʳʪʴ ʚ ʢʦʥʮʝ 1990-ʭ, ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʫʜʘʣʠʪʴ ʝʛʦ ʠʟ 17-ʤʠʣʴʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʪʫʥʥʝʣʷ ʠ 

ʟʘʤʝʥʠʪʴ ʜʨʫʛʠʤ, ʙʦʣʝʝ ʤʦʱʥʳʤ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʦʚʳʡ ʫʩʢʦʨʠʪʝʣʴ, ʦʢʨʫʞʝʥʥʳʡ ʙʦʣʝʝ 

ʯʝʤ ʪʳʩʷʯʴʶ ʤʦʱʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʦʚ, ʩʤʦʞʝʪ ʨʘʟʦʛʥʘʪʴ ʜʚʘ ʧʫʯʢʘ ʯʘʩʪʠʮ ʜʦ 

7000 ɻʵɺ ʢʘʞʜʳʡ, ʠʣʠ ʜʦ ʩʢʦʨʦʩʪʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ 99,999999% ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ʆʙʥʦʚʣʝʥʥʦʤʫ ʫʩʢʦʨʠʪʝʣʶ ʜʘʣʠ ʥʘʟʚʘʥʠʝ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ (LHC). ʉʣʦʚʦ 

ñʘʜʨʦʥò ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʛʨʝʯʝʩʢʦʛʦ hadros, ʯʪʦ ʦʟʥʘʯʘʝʪ ñʢʨʝʧʢʠʡò. ɸʜʨʦʥʘʤʠ ʥʘʟʳʚʘʶʪ 

ʯʘʩʪʠʮʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʚʘʨʢʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʦʪʦʥʳ). 

ʂʦʛʜʘ ʣʝʪʦʤ 1983 ʛʦʜʘ ʘʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʵʣʝʤʝʥʪʘʨʥʳʤ ʯʘʩʪʠʮʘʤ, 

ʩʦʙʨʘʣʠʩʴ ʥʘ ʩʦʚʝʱʘʥʠʝ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ (ʅʝʨʘʨ), 

ʯʪʦʙʳ ʩʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʝ ʙʫʜʫʱʝʝ, ʢʦʥʮʝʧʮʠʷ ʫʩʢʦʨʠʪʝʣʷ ñɼʠʟʝʨʪʨʦʥò ʙʳʣʘ ʛʦʪʦʚʘ ʠ ʞʜʘʣʘ 

ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. ʄʘʰʠʥʫ ʙʳʩʪʨʦ ʧʝʨʝʠʤʝʥʦʚʘʣʠ ʚ ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨ, ʯʪʦ 

ʟʚʫʯʘʣʦ ʛʦʨʘʟʜʦ ʚʥʫʰʠʪʝʣʴʥʝʝ. ʋʯʝʥʳʝ ʟʘʜʫʤʘʣʠ ʩʦʦʨʫʜʠʪʴ ʛʠʛʘʥʪʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ-ʤʦʥʩʪʨ, 

ʛʜʝ ʧʫʯʢʠ ʯʘʩʪʠʮ ʙʫʜʫʪ ʫʩʢʦʨʷʪʴʩʷ ʜʦ 20 000 ɻʵɺ, ï ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʩʪʘʥʝʪ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ 

ʨʘʟʘ ʤʦʱʥʝʝ LHC, ʜʘʞʝ ʝʩʣʠ ʪʦʪ ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪ. ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʷ ʵʪʦʪ ʧʨʦʝʢʪ 

ʧʨʘʚʠʪʝʣʴʩʪʚʫ, ʬʠʟʠʢʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʝʥʝʝ ʯʝʤ ʟʘ 2 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, 

ʘ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ï ʚ ʪʝʯʝʥʠʝ ʜʚʝʥʘʜʮʘʪʠ ʣʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʨʫʛʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʢʦʣʣʘʡʜʝʨʦʚ ʙʳʣʠ ʩʥʷʪʳ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ. ɽʩʣʠ ʙʳ ʚʩʝ ʧʦʰʣʦ ʧʦ ʧʣʘʥʫ, 

ʤʘʰʠʥʘ ʵʪʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʧʣʶʥʫʣʘ ʙʳ ɹɸʂ, ʥʦ ʠ ʩʜʝʣʘʣʘ ʙʳ ʝʚʨʦʧʝʡʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ 

ʫʩʪʘʨʝʚʰʠʤ ʝʱʝ ʜʦ ʚʚʦʜʘ ʪʦʛʦ ʚ ʩʪʨʦʡ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʧʨʦʚʘʣʘ ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ 

ʨʠʩʢʦʚʘʣʠ ʙʝʟʥʘʜʝʞʥʦ ʦʪʩʪʘʪʴ ʦʪ ɽʚʨʦʧʳ. 

ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨ (SSC) ʩʨʘʟʫ ʞʝ ʚʳʟʚʘʣ ʩʧʦʨʳ ʠ ʨʘʟʥʦʛʣʘʩʠʷ. 

ʆʙʥʘʨʦʜʦʚʘʥʠʝ ʧʣʘʥʘ ʩʦʚʧʘʣʦ ʩ ʧʨʠʟʳʚʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʈʝʡʛʘʥʘ ñʚʝʨʥʫʪʴ ʣʠʜʝʨʩʪʚʦò ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʕʪʦ ʟʘʷʚʣʝʥʠʝ ʙʳʣʦ ʚʦʩʧʨʠʥʷʪʦ ʤʥʦʛʠʤʠ ʬʠʟʠʢʘʤʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ɸʤʝʨʠʢʠ ʢʘʢ ʧʨʦʚʦʢʘʮʠʦʥʥʦʝ. ʈʫʢʦʚʦʜʩʪʚʦ ʎɽʈʅʘ ʚʳʨʘʟʠʣʦ ʥʝʜʦʚʦʣʴʩʪʚʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʧʨʦʝʢʪʘ ʢʘʢ ʦʪʢʨʦʚʝʥʥʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ï ʵʪʦ ʫʙʠʚʘʣʦ ʥʘʜʝʞʜʳ ʥʘ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʄʘʪʝʤʘʪʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʷʚʠʣʠ, 

ʯʪʦ ʧʳʪʘʷʩʴ ʥʘʡʪʠ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ ʠʣʠ ʥʝʯʪʦ ʝʝ ʟʘʤʝʥʷʶʱʝʝ, ʬʠʟʠʢʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ 

ʧʦʣʫʯʘʪʴ ʯʘʩʪʠʮʳ ʩ ʤʘʩʩʦʡ ʦʢʦʣʦ 1000 ɻʵʚ, ʘ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʟʘʜʘʯʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

SSC ʧʦʪʨʝʙʫʶʪʩʷ ʦʛʨʦʤʥʳʝ ʩʫʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʥʝʛ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ 

ʧʦʪʨʘʯʝʥʳ ʩ ʙʦʣʴʰʝʡ ʧʦʣʴʟʦʡ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ʃʠʜʝʨʳ ʎɽʈʅʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʭʦʪʝʣʠ, ʯʪʦʙʳ ʩʫʧʝʨʫʩʢʦʨʠʪʝʣʴ ʩʪʨʦʠʣʩʷ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ 

ʧʨʝʜʣʘʛʘʣʠ ʩʦʦʨʫʜʠʪʴ ʙʦʣʴʰʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʣʠʥʝʡʥʳʡ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʡ 

ʢʦʣʣʘʡʜʝʨ. ɽʚʨʦʧʝʡʮʳ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʚ ʎɽʈʅʝ LHC ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʟʘ ʦʜʥʫ ʧʷʪʫʶ ʯʘʩʪʴ 

ʩʪʦʠʤʦʩʪʠ SSC ï ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʧʦʪʦʤʫ, ʯʪʦ ʪʫʥʥʝʣʴ ʜʣʷ ʥʝʛʦ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʪʝʩʪʳ ʧʨʠʰʣʠ ʠ ʠʟ ʤʝʩʪ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ, ʯʝʤ ʎɽʈʅ. ʉʪʨʘʥʳ, 

ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʋʠʣʩʦʥʘ ʠ ʃʝʜʝʨʤʘʥʘ, ʦʙʠʜʝʣʠʩʴ, ʯʪʦ ʜʝʩʷʪʠʣʝʪʥʷʷ 

ʨʘʙʦʪʘ ʥʘʜ ʤʘʰʠʥʦʡ VBA ʨʘʩʪʚʦʨʠʣʘʩʴ ʚ ʧʨʦʝʢʪʝ SSC, ʘ ʮʝʣʠ ʠʟʚʨʘʪʠʣʠʩʴ, ʠ ʪʝʧʝʨʴ 

ʚʳʭʦʜʠʣʦ, ʯʪʦ ʛʣʘʚʥʦʝ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʩʪʠʞʘ ʉʐɸ ʢʘʢ ʤʠʨʦʚʦʛʦ ʣʠʜʝʨʘ ʚ ʬʠʟʠʢʝ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ɺʳʩʪʫʧʘʷ ʧʝʨʝʜ ʂʦʤʠʪʝʪʦʤ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʘʣʘʪʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʬʝʚʨʘʣʝ 

1985 ʛʦʜʘ, ʩʦʚʝʪʥʠʢ ʧʦ ʥʘʫʢʝ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ ɼʞʦʨʜʞ ʂʠʚʦʨʪ ʩʢʘʟʘʣ: ñʉʪʨʘʥʳ ʠʣʠ 

ʛʨʫʧʧʳ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʫ ʜʫʪ ʩʪʨʦʠʪʴ SSC, ʦʙʨʘʟʫʶʪ ʥʦʚʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʀ ʥʝ ʩʢʨʦʶ ï  ʷ ʫʚʝʨʝʥ, ʯʪʦ, 

ʝʩʣʠ SSC ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʚ ʜʨʫʛʦʡ ʩʪʨʘʥʝ, ʵʪʦ ʩʪʘʥʝʪ ʩʝʨʴʝʟʥʳʤ ʫʜʘʨʦʤ ʧʦ ʘʤʝʨʠʢʘʥʩʢʦʤʫ 

ʥʘʫʯʥʦʤʫ ʣʠʜʝʨʩʪʚʫò. 

ɸ ʤʝʞʜʫ ʪʝʤ ʚ ʎɽʈʅʝ ʂʘʨʣʦ ʈʫʙʙʠʘ ʧʦʣʫʯʠʣ ʟʘʜʘʥʠʝ ï ʧʨʝʪʚʦʨʠʪʴ ʧʨʦʝʢʪ LHC ʚ 

ʞʠʟʥʴ. ʈʫʙʙʠʘ, ʪʦʪ ʩʘʤʳʡ ʈʫʙʙʠʘ, ʢʦʪʦʨʳʡ ʚʤʝʩʪʝ ʩ ʉʠʤʦʥʦʤ ʚʘʥ ʜʝʨ ʄʝʝʨʦʤ (ʠʥʞʝʥʝʨʦʤ, 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʫʩʢʦʨʠʪʝʣʷʤ) ʙʳʣ ʫʜʦʩʪʦʝʥ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ ʚ 1984 ʛʦʜʫ ʟʘ 

ʦʪʢʨʳʪʠʝ W- ʠ Z-ʯʘʩʪʠʮ, ʙʳʣ ʥʘʟʥʘʯʝʥ ʛʣʘʚʦʡ ʥʦʚʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʙʫʜʫʱʝʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. ɺʩʝʛʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʂʠʚʦʨʪ ʧʨʦʠʟʥʝʩ ʩʚʦʶ ʨʝʯʴ, 

ʧʦʜʯʝʨʢʥʫʚ, ʢʘʢ ʚʘʞʥʦ, ʯʪʦʙʳ SSC ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʉʐɸ, ʈʫʙʙʠʘ ʚʳʣʝʪʝʣ ʚ ʗʧʦʥʠʶ. ʊʘʤ ʦʥ 



ʩʦʦʙʱʠʣ ʷʧʦʥʩʢʠʤ ʬʠʟʠʢʘʤ: ʎɽʈʅ ʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ LHC ʫʞʝ ʢ 1992 ʛʦʜʫ, ʧʨʠʯʝʤ ʙʶʜʞʝʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʠʪ ʚʩʝʛʦ 250 ʤʣʥ ʜʦʣʣʘʨʦʚ. 

ʕʪʦʪ ʧʦʩʪʫʧʦʢ, ʢʘʢ ʛʦʚʦʨʠʣʠ ʥʝʢʦʪʦʨʳʝ, ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʈʫʙʙʠʘ. ʗʧʦʥʩʢʠʝ ʬʠʟʠʢʠ, 

ʘ ʟʘʪʝʤ, ʛʣʷʜʷ ʥʘ ʥʠʭ, ʠ ʫʯʝʥʳʝ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʨʝʰʠʣʠ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʝʚʨʦʧʝʡʩʢʦʤ 

ʧʨʦʝʢʪʝ. ɺʦ-ʧʝʨʚʳʭ, ʠʭ ʧʨʝʣʴʱʘʣʘ ʧʝʨʩʧʝʢʪʠʚʘ ʫʯʘʩʪʚʦʚʘʪʴ ʥʘ ʨʘʚʥʳʭ ʚ ʩʣʦʞʥʝʡʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʦʣʣʘʡʜʝʨʝ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʦʥʠ ʥʘʜʝʷʣʠʩʴ ʩʜʝʣʘʪʴ ʚʘʞʥʳʝ ʦʪʢʨʳʪʠʷ ʝʱʝ ʜʦ 

ʪʦʛʦ, ʢʘʢ SSC ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʠ ʟʘʨʘʙʦʪʘʝʪ. ʃʝʜʝʨʤʘʥ, ʫʩʣʳʭʘʚ ʧʨʦ ʪʘʢʪʠʢʫ ʈʫʙʙʠʘ, ʪʦʣʴʢʦ 

ʫʣʳʙʥʫʣʩʷ. ʋʪʚʝʨʞʜʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʎɽʈʅʘ ʦ ʪʦʤ, ʯʪʦ LHC ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʩʝʛʦ ʟʘ 

250 ʤʣʥ ʜʦʣʣʘʨʦʚ, ʦʥ ʥʘ ʟʚʘʣ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʩʪʨʘʥʥʳʤʠ
124
. ʅʘʚʝʨʥʦʝ, ʟʘʷʚʠʣ ʦʥ, ʈʫʙʙʠʘ ʜʝʣʘʣ 

ʩʚʦʠ ʨʘʩʯʝʪʳ ʚ ʮʝʥʘʭ 1940 ʛʦʜʘ. 

ɺʩʢʦʨʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʢʨʠʪʠʢʦʡ ʙʣʠʞʝ ʢ 

ʜʦʤʫ ï ʩʦ ʩʪʦʨʦʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʉʐɸ. ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʵʥʝʨʛʝʪʠʢʠ ʦʙʝʱʘʣʦ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ SSC ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ñʮʝʣʝʚʳʝ ʜʝʥʴʛʠò ʠ ʟʘ 

ʩʯʝʪ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʅʦ ʚʩʢʦʨʝ ʧʦʩʣʝ ʦʙʲʷʚʣʝʥʠʷ ʦ ʧʨʠʥʷʪʠʠ ʧʨʦʝʢʪʘ 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʜʣʷ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʙʨʘʣʠ 18 ʤʣʥʜʦʣʣʘʨʦʚ ʫ ʦʙʨʝʯʝʥʥʦʛʦ ʥʘ ʟʘʢʨʳʪʠʝ 

ʢʦʣʣʘʡʜʝʨʘ ñʀʟʘʙʝʣʴò ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʋʯʝʥʳʝ, ʨʘʙʦʪʘʚʰʠʝ ʚ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʦʧʘʩʘʣʠʩʴ, ʯʪʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʙʫʜʝʪ ʫʨʝʟʘʥʦ, ʘ 

ʜʝʥʴʛʠ ʧʦʡʜʫʪ ʥʘ ʬʣʘʛʤʘʥ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʘʫʢʠ. 

SSC ʙʳʣ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʯʠʩʪʦ ʥʘʫʯʥʳʤ ʧʨʦʝʢʪʦʤ, ʠ ʧʦʪʦʤʫ ʦʥ ʥʝʠʟʙʝʞʥʦ 

ʩʪʦʣʢʥʫʣʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʧʨʠʯʝʤ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʨʫʜʥʦʩʪʴʶ. ɺʦʟʥʠʢʘʣʠ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʘʰʠʥʳ ʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʱʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʦʚ, ʠʤʝʚʰʠʭ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʝʝ 

ʨʘʙʦʪʳ. ʍʦʪʷ ʥʠ ʦʜʥʘ ʠʟ ʚʦʟʥʠʢʘʚʰʠʭ ʧʨʦʙʣʝʤ ʥʝ ʢʘʟʘʣʘʩʴ ʥʝʧʨʝʦʜʦʣʠʤʦʡ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʧʝʨʝʩʤʦʪʨʳ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ ʧʨʠʚʦʜʠʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʘ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʣʘ. ɺ ʪʦ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʜʝʬʠʮʠʪ ʙʶʜʞʝʪʘ ʉʐɸ ʣʝʛ ʪʷʞʝʣʳʤ ʙʨʝʤʝʥʝʤ ʥʘ ʧʣʝʯʠ ʯʣʝʥʦʚ ʢʦʥʛʨʝʩʩʘ, 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʫʱʘʷ ʩʪʦʠʤʦʩʪʴ SSC ʙʨʦʩʘʣʘ ʟʣʦʚʝʱʫʶ ʪʝʥʴ ʥʘ ʙʫʜʫʱʝʝ ʚʩʝʛʦ ʧʨʦʝʢʪʘ. 

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʝʟʠʜʝʥʪ ʈʝʡʛʘʥ ʦʬʠʮʠʘʣʴʥʦ ʦʜʦʙʨʠʣ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ, ʝʛʦ ʟʥʘʤʝʥʠʪʳʝ ʩʪʦʨʦʥʥʠʢʠ ʚʳʩʪʫʧʘʣʠ ʥʘ ʩʣʫʰʘʥʠʷʭ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʧʦʜʢʦʤʠʪʝʪʘʭ ʧʘʣʘʪʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʨʠʪʠʢʦʚ ʧʨʦʝʢʪʘ 

ʙʳʣ ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʌʠʣʠʧʧ ɸʥʜʝʨʩʦʥ ʠʟ ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʨʘʙʦʪʘʚʰʠʡ ʚ 

ʦʙʣʘʩʪʠ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʤʝʨʥʦ ʟʘ ʛʦʜ ʜʦ ʪʦʛʦ, ʢʘʢ 

ʇʠʪʝʨ ʍʠʛʛʩ ʠ ʜʨʫʛʠʝ ʫʯʝʥʳʝ ʦʧʫʙʣʠʢʦʚʘʣʠ ʪʝʦʨʠʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʫʙʘʪʦʤʥʳʤʠ ʯʘʩʪʠʮʘʤʠ 

ʤʘʩʩʳ ʚ ʧʦʣʥʦʤ ʚʠʜʝ, ɸʥʜʝʨʩʦʥ ʧʨʝʜʣʦʞʠʣ ʩʚʦʡ ʤʝʭʘʥʠʟʤ, ʦʯʝʥʴ ʧʦʭʦʞʠʡ ʥʘ ʤʝʭʘʥʠʟʤ 

ʍʠʛʛʩʘ. ɸʥʜʝʨʩʦʥ ʫʞʝ ʥʝ ʧʝʨʚʳʡ ʨʘʟ ʧʨʦʪʝʩʪʦʚʘʣ ʧʨʦʪʠʚ ʙʦʣʴʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʂʦʛʜʘ ʫʯʝʥʳʝ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʟʘʷʚʣʷʣʠ, ʯʪʦ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʩʘʤʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʟʘʜʘʯ ʥʘʫʢʠ, ɸʥʜʝʨʩʦʥ ʦʪʚʝʯʘʣ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʣʘʥʘ ʊʴʶʨʠʥʛʘ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʥʘʫʢ ʠʣʠ ɼʞʝʡʤʩʘ ʋʦʪʩʦʥʘ ʠ ʌʨʵʥʩʠʩʘ ʂʨʠʢʘ ʧʦ ʨʘʩʰʠʬʨʦʚʢʝ ʩʪʨʫʢʪʫʨʳ ɼʅʂ ʥʝ ʤʝʥʝʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʦʧʧʦʥʝʥʪʦʤ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʙʳʣ ɼʞʝʡʤʩ ʂʨʘʤʭʘʥʩʣ, ʫʚʘʞʘʝʤʳʡ 

ʫʯʝʥʳʡ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠʟ ʂʦʨʥʝʣʣʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ
125
. ʄʥʝʥʠʝ ʂʨʘʤʭʘʥʩʣʘ ʚ 

ʪʦ ʚʨʝʤʷ ʠʤʝʣʦ ʦʩʦʙʳʡ ʚʝʩ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ ʩʣʝʜʫʶʱʠʤ ʧʨʝʜʩʝʜʘʪʝʣʝʤ 

ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ï ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʟʠʢʠ. ʂʨʘʤʭʘʥʩʣ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʥʘʥʝʩʝʪ 

ʚʨʝʜ, ʦʪʩʘʩʳʚʘʷ ʜʝʥʴʛʠ ʦʪ ʜʨʫʛʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʪʦʞʝ ʤʦʛʣʠ ʙʳʪʴ 

                                                 
124 ʄʳʩʣʠ ʃʝʜʝʨʤʘʥʘ ʧʦ ʧʦʚʦʜʫ ʣʫʢʘʚʩʪʚʘ ʈʫʙʙʠʘ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʧʨʦʝʢʪʘ LHC ï ʚ ʩʪʘʪʴʝ: Gary Taubes. 

Collision over the Supercollider. Discover magazine, July 1985. 

 

125 ʉʤ. ʢʦʤʤʝʥʪʘʨʠʠ, ʧʨʠʧʠʩʳʚʘʝʤʳʝ ɼʞʝʡʤʩʫ ʇ. ʉʝʛʥʝ. ʚ ʥʝʢʨʦʣʦʛʝ ʂʨʘʤʭʘʥʩʣʫ (óJames Krumhansl, 84, 

Opponent of Supercolliderô. New York Times, 22 May 2004. 

 



ʩʜʝʣʘʥʳ ʦʪʢʨʳʪʠʷ. ʂʦʣʣʝʛʘ ʂʨʘʤʭʘʥʩʣʘ ɼʞʝʡʤʩ ʇ. ʉʝʪʥʘ ʧʦʟʞʝ ʦʙʲʷʩʥʠʣ, ʯʪʦ ʂʨʘʤʭʘʥʩʣ 

ñʚʳʩʦʢʦ ʦʮʝʥʠʚʘʣ ʪʫ ʦʙʣʘʩʪʴ ʥʘʫʢʠ, ʢʦʪʦʨʫʶ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʟʚʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʥʦ ʥʝ ʚ ʪʳʩʷʯʫ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠò. 

ʂʨʘʤʭʘʥʩʣ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʫʩʢʦʨʠʪʝʣʴ ʥʝʦʧʨʘʚʜʘʥʥʦ ʙʦʣʴʰʦʡ ʠ ʜʦʨʦʛʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʨʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɻʦʚʦʨʷ ʞʝ ʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʦʥ 

ʠʤʝʣ ʚ ʚʠʜʫ ʦʪʢʨʳʪʳʝ ʛʦ ʜʦʤ ʨʘʥʝʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʝ 

ʪʨʝʙʦʚʘʚʰʠʝ ʪʘʢʠʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʘʢ ʦʙʳʯʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʣʠ ʧʦʩʪʦʷʥʥʦ ʢʫʧʘʪʴʩʷ ʚ ʞʠʜʢʦʤ ʛʝʣʠʠ ʀʩʧʦʣʴʟʫʷ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʫʪʚʝʨʞʘʣ ʂʨʘʤʭʘʥʩʣ. 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʤʦʱʥʳʝ ʠ ʜʝʰʝʚʳʝ ʤʘʛʥʠʪʳ. ʆʜʥʘʢʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʣʷ 

ʧʨʝʚʨʘʱʝʥʠʷ ʧʝʨʚʦʛʦ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʚ ʨʘʙʦʯʠʡ ʤʘʛʥʠʪ ʜʣʷ ʫʩʢʦʨʠʪʝʣʷ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʜʚʘʜʮʘʪʴ ʣʝʪ, ʥʘʨʦʯʠʪʦ ʟʘʤʘʣʯʠʚʘʣʩʷ. ñʅʝʩʦʤʥʝʥʥʦ, ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ 

ʩʵʢʦʥʦʤʷʪ ʥʘʤ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʦʛʦ ʫʩʢʦʨʠʪʝʣʷ, ʢʘʢ 

SSC, ï ʧʠʩʘʣ ʂʨʘʤʭʘʥʩʣ. ï ʗ ʥʠʩʢʦʣʴʢʦ ʥʝ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦ ʦʥʠ ʩʪʘʥʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 

ʪʨʠ-ʧʷʪʴ ʣʝʪò
126
. ʅʝʢʦʪʦʨʳʝ ʢʦʥʛʨʝʩʩʤʝʥʳ ʫʪʚʝʨʞʜʘʣʠ ʢ ʪʦʤʫ ʞʝ, ʯʪʦ, ʝʩʣʠ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ ʤʘʛʥʠʪʳ, ʢʦʣʣʘʡʜʝʨʫ ʧʦʪʨʝʙʫʝʪʩʷ ʠ ʚ 100 ʨʘʟ ʤʝʥʴʰʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ 

ʧʣʦʱʘʜʠ. ʇʦʥʷʪʥʦʝ ʜʝʣʦ ï ʩʪʦʨʦʥʥʠʢʠ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʫʚʠʜʝʣʠ ʚ ʵʪʠʭ ʚʦʟʨʘʞʝʥʠʷʭ ʣʠʰʴ 

ʞʝʣʘʥʠʝ ʧʦʪʷʥʫʪʴ ʚʨʝʤʷ ʠ ʟʘʤʦʨʦʟʠʪʴ ʧʨʦʝʢʪ ʜʦ ʪʝʭ ʥʝʙʣʠʟʢʠʭ ʚʨʝʤʝʥ, ʢʦʛʜʘ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳʤʠ. 

ʉʪʠʚʝʥʘ ɺʘʡʥʙʝʨʛʘ, ʦʧʫʙʣʠʢʦʚʘʚʰʝʛʦ ʚ 1967 ʛʦʜʫ ʨʘʙʦʪʫ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʠ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʍʠʛʛʩʘ, ʪʦʞʝ 

ʧʨʠʛʣʘʩʠʣʠ ʚʳʩʢʘʟʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ʀʜʝʷ 

ʚʳʩʪʫʧʠʪʴ ʧʝʨʝʜ ʢʦʥʛʨʝʩʩʦʤ ʥʠʯʫʪʴ ʝʛʦ ʥʝ ʧʨʠʚʣʝʢʘʣʘ ï ʦʥ ʟʥʘʣ, ʯʪʦ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥ 

ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ɸʥʜʝʨʩʦʥʘ ʠ ʂʨʘʤʭʘʥʩʣʘ. ɺ ʩʚʦʝʡ ʢʥʠʛʝ 1993 ʛʦʜʘ 

ñʄʝʯʪʳ ʦʙ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʪʝʦʨʠʠò ɺʘʡʥʙʝʨʛ ʚʩʧʦʤʠʥʘʣ: ñɺʩʝ ʵʪʦ ʚʨʝʤʷ ʤʥʝ ʩʥʠʣʠʩʴ 

ʢʦʰʤʘʨʳ: ʚʦʪ ʷ ʩʪʦʶ ʧʝʨʝʜ ʢʘʢʠʤ-ʪʦ ʪʨʠʙʫʥʘʣʦʤ, ʠ ʩʪʨʦʛʠʡ ʛʦʣʦʩ ʩʚʳʰʝ ʩʧʨʘʰʠʚʘʝʪ, 

ʧʦʯʝʤʫ ʥʫʞʥʦ ʧʣʘʪʠʪʴ 4,4 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʯʪʦʙʳ ʥʘʡʪʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘò. ɺʦʟʤʦʞʥʦ, ʜʝʥʴʛʠ, 

ʧʦʪʨʘʯʝʥʥʳʝ ʥʘ SSC, ʥʝ ʪʘʢ ʙʳʩʪʨʦ ʧʨʠʚʝʣʠ ʙʳ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʘʢ ʝʩʣʠ ʙʳ ʠʭ ʚʣʦʞʠʣʠ ʚ ʙʦʣʝʝ ʧʨʠʢʣʘʜʥʳʝ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ. ʅʝ ʙʳʣ ʦʥ ʫʚʝʨʝʥ ʠ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʦʙʣʝʤʳ, ʩʪʦʷʚʰʠʝ ʧʝʨʝʜ ʬʠʟʠʢʦʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʛʣʫʙʞʝ ʠ ʚʘʞʥʝʝ ʧʨʦʙʣʝʤ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ. ʅʦ ʠʥʪʫʠʪʠʚʥʦ ɺʘʡʥʙʝʨʛ ʯʫʚʩʪʚʦʚʘʣ, ʯʪʦ ʧʦʠʩʢ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʙʣʦʢʦʚ ʧʨʠʨʦʜʳ ʠ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʠʭ, ï ʩʘʤʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʟʘʜʘʯʘ ʠʟ ʚʩʝʭ. 

ʇʨʝʜʩʪʘʚ ʧʝʨʝʜ ʢʦʥʛʨʝʩʩʦʤ, ɺʘʡʥʙʝʨʛ ʩʢʘʟʘʣ, ʯʪʦ ʬʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʦʪʢʨʳʚʘʝʪ ʥʝʯʪʦ ʚʘʞʥʦʝ ʚ ʛʣʫʙʠʥʥʦʡ ʧʨʠʨʦʜʝ ɺʩʝʣʝʥʥʦʡ. ʏʝʤ ʣʫʯʰʝ ʤʳ 

ʧʦʥʠʤʘʝʤ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ, ʛʦʚʦʨʠʣ ʦʥ, ʪʝʤ ʙʦʣʝʝ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʦʥʠ 

ʢʘʞʫʪʩʷ. ñʄʳ ʥʘʯʠʥʘʝʤ ʧʦʜʦʟʨʝʚʘʪʴ, ʯʪʦ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʩʪʴ ï ʥʝ ʧʨʦʩʪʦ ʥʝʢʘʷ ʩʣʫʯʘʡʥʘʷ 

ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʤʳ ʚʳʙʨʘʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ, ï ʜʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʟʘʢʦʥʘʭ, ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʪʝʨʠʝʡ, ʝʩʪʴ ʧʨʦʩʪʦʪʘ ʠ ʢʨʘʩʦʪʘ, ʠ ʦʥʠ ʦʪʨʘʞʘʶʪ ʥʝʯʪʦ, 

ʯʪʦ ʚʩʪʨʦʝʥʦ ʚ ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ɺʩʝʣʝʥʥʦʡ ʥʘ ʦʯʝʥʴ ʛʣʫʙʦʢʦʤ ʫʨʦʚʥʝò. 

ʂʦʛʜʘ ɺʘʡʥʙʝʨʛ ʟʘʢʦʥʯʠʣ, ʢʦʥʛʨʝʩʩʤʝʥ-ʨʝʩʧʫʙʣʠʢʘʥʝʮ ʍʘʨʨʠʩ ʌʘʫʵʣʣ ʧʦʙʣʘʛʦʜʘʨʠʣ 

ʝʛʦ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ ʟʘ ʠʭ ʢʦʤʤʝʥʪʘʨʠʠ, ʜʦʙʘʚʠʚ, ʯʪʦ ʭʦʪʝʣ ʙʳ ʧʦʜʚʝʩʪʠ ʠʪʦʛʠ ʜʝʙʘʪʦʚ ʧʦ 

ʚʦʧʨʦʩʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. ʇʦʚʝʨʥʫʚʰʠʩʴ ʢ ɺʘʡʥʙʝʨʛʫ, ʦʥ ʩʧʨʦʩʠʣ ʫʯʝʥʦʛʦ: 

ñʀʪʘʢ, ʚʳ ʧʦʜʦʟʨʝʚʘʝʪʝ, ʯʪʦ ʵʪʦ ʚʩʝ ʥʝ ʩʣʫʯʘʡʥʦ ʠ ʯʪʦ ʝʩʪʴ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 

ʤʘʪʝʨʠʝʡ. ʗ ʵʪʦ ʟʘʧʠʩʘʣ. ʅʦ ʩʢʘʞʠʪʝ, ʘ ʧʦʤʦʞʝʪ ʣʠ ʵʪʦ ʥʘʤ ʥʘʡʪʠ ɹʦʛʘ? ʗ ʫʚʝʨʝʥ, ʚʳ ʥʠʯʝʛʦ 

ʧʦʜʦʙʥʦʛʦ ʥʝ ʛʦʚʦʨʠʣʠ, ʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʚʘʰ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʜʘʩʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʥʷʪʴ ɺʩʝʣʝʥʥʫʶ ʩʪʦʣʴ ʛʣʫʙʦʢʦ?ò ɺ ʵʪʦʪ ʤʦʤʝʥʪ ɼʦʥ ʈʠʪʪʝʨ, ʜʨʫʛʦʡ ʨʝʩʧʫʙʣʠʢʘʥʝʮ, 

ʢʦʪʦʨʦʤʫ ʥʝ ʥʨʘʚʠʣʩʷ ʧʨʦʝʢʪ, ʚʩʪʘʚʠʣ ʨʝʧʣʠʢʫ: ñɽʩʣʠ ʚʘʰʘ ʤʘʰʠʥʘ ʩʧʦʩʦʙʥʘ ʩʜʝʣʘʪʴ ʵʪʦ, ʷ 

ʛʦʪʦʚ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ ʠ ʧʦʜʜʝʨʞʘʪʴ ʝʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦò. 

ɺʘʡʥʙʝʨʛ ʧʨʦʤʦʣʯʘʣ. ɹʳʣʦ ʣʫʯʰʝ, ʯʪʦʙʳ ʢʦʥʛʨʝʩʩʤʝʥʳ ʥʝ ʫʩʣʳʰʘʣʠ ʝʛʦ ʤʥʝʥʠʷ ʦ 

ʰʘʥʩʘʭ ʥʘʡʪʠ ɹʦʛʘ ʩ ʧʦʤʦʱʴʶ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ï ʝʩʣʠ ʙʳ ʦʥ ʚʩʝ-ʪʘʢʠ ʨʝʰʠʣʩʷ ʠ ʩʢʘʟʘʣ, 
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ʯʪʦ ʧʦ ʩʝʤʫ ʧʦʚʦʜʫ ʜʫʤʘʝʪ, ʧʨʦʝʢʪʫ ʵʪʦ ʚʨʷʜ ʣʠ ʧʦʤʦʛʣʦ. 

ɼʨʫʛʠʤ ʚʳʜʘʶʱʠʤʩʷ ʬʠʟʠʢʦʤ, ʜʘʚʘʚʰʠʤ ʧʦʢʘʟʘʥʠʷ ʚ ʧʦʣʴʟʫ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʙʳʣ 

ɹʝʨʪʦʥ ʈʠʭʪʝʨ, ʜʠʨʝʢʪʦʨ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʮʝʥʪʨʘ ʣʠʥʝʡʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ. ʇʦʩʣʝ ʝʛʦ 

ʚʳʩʪʫʧʣʝʥʠʷ ʧʨʦʟʚʫʯʘʣ ʚʦʧʨʦʩ, ʚ ʯʝʤ-ʪʦ ʚʪʦʨʠʚʰʠʡ ʩʦʤʥʝʥʠʷʤ ʍʘʨʨʠʩʘ ʌʘʫʵʣʣʘ. ʊʠʤ 

ɺʘʣʝʥʪʠʥʘ, ʜʝʤʦʢʨʘʪ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʦʪ ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʳ, ʠʥʪʝʨʝʩʦʚʘʣʩʷ, ʘ ʪʘʢ ʣʠ ʫʞ 

ʚʘʞʥʦ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʟʥʘʪʴ, ʢʘʢʦʚʳ ʯʘʩʪʠʮʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʘʪʝʨʠʶ, ʠ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʥʘ 

ʥʠʭ ʜʝʡʩʪʚʫʶʪ. 

ñɺʳ ʟʘʜʘʝʪʝ ʥʝʣʝʛʢʠʝ ʚʦʧʨʦʩʳ, ï ʟʘʤʝʪʠʣ ʈʠʭʪʝʨ, ʘ ʟʘʪʝʤ ʠʟʣʦʞʠʣ ʩʚʦʠ ʩʦʦʙʨʘʞʝʥʠʷ: ï 

ʄʳ ʙʳ ʫʟʥʘʣʠ, ʢʘʢ ʨʦʜʠʣʘʩʴ ɺʩʝʣʝʥʥʘʷ, ʢʘʢ ʦʥʘ ʨʘʟʚʠʚʘʣʘʩʴ, ʤʳ ʙʳ ʫʟʥʘʣʠ, ʢʫʜʘ ʦʥʘ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʠ ʯʪʦ ʩ ʥʝʡ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʙʫʜʫʱʝʤ. ʄʳ ʙʳ ʫʟʥʘʣʠ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ 

ʟʥʘʪʴ ʦ ʥʘʰʝʤ ʤʠʨʝ, ʠ ʪʦʛʜʘ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʧʦʥʷʣʠ, ʢʘʢʦʝ ʤʝʩʪʦ ʚ ʥʝʤ ʦʪʚʝʜʝʥʦ ʯʝʣʦʚʝʢʫ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʝʩʢʦʡ, ʦʙʣʘʜʘʷ ʪʘʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʤʳ, ʦʯʝʥʴ ʚʝʨʦʷʪʥʦ, 

ʤʦʛʣʠ ʙʳ ʣʫʯʰʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʰʝʤ ʤʠʨʝ. ɺ ʧʨʦʰʣʦʤ, ʢʦʛʜʘ 

ʤʳ ʫʟʥʘʚʘʣʠ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʤʳ ʦʙʨʝʪʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʠʤ ʫʧʨʘʚʣʷʪʴ, ʧʨʦʠʟʚʦʜʷ ʢʘʢ ʭʦʨʦʰʠʝ 

ʚʝʱʠ, ʪʘʢ ʠ ʧʣʦʭʠʝ. 150 ʣʝʪ ʥʘʟʘʜ ʤʳ ʫʟʥʘʣʠ... ʦʙ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʠ ʤʘʛʥʝʪʠʟʤʝ... ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʧʦʷʚʠʣʠʩʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʣʘʤʧʳ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʩʝʛʦʜʥʷ. 

ʀ ʧʦʪʦʤʫ ʷ ʩ ʧʦʣʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʫʪʚʝʨʞʜʘʶ: ʧʦʠʩʪʠʥʝ ʟʥʘʥʠʝ ï ʩʠʣʘò. 

ʉʣʦʚʘ ʈʠʭʪʝʨʘ ʥʘʧʦʤʥʠʣʠ ʦ ʪʦʤ, ʢʘʢ ʧʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʠ ʥʘ ʩʘʤʦʤ ʛʣʫʙʦʢʦʤ 

ʫʨʦʚʥʝ ʤʦʞʝʪ ʜʘʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʮʚʝʪʘʥʠʷ 

ʦʙʱʝʩʪʚʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʩʪʨʘʰʥʦʝ ʦʨʫʞʠʝ, ʩʧʦʩʦʙʥʦʝ ʦʪʙʨʦʩʠʪʴ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʘʣʝʢʦ ʥʘʟʘʜ, ʢ 

ʧʝʨʚʦʙʳʪʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ. ʅʝʤʥʦʛʠʝ ʫʯʝʥʳʝ ʩʝʛʦʜʥʷ ʦʪʢʨʳʪʦ ʨʘʩʩʫʞʜʘʶʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʤ ʍʠʛʛʩʘ ʠʟ-ʟʘ ʦʛʨʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʵʪʦʛʦ, ʥʦ 

ʪʝ, ʯʪʦ ʨʠʩʢʫʶʪ ʵʪʦ ʩʜʝʣʘʪʴ, ʧʨʝʜʫʧʨʝʞʜʘʶʪ: ʪʘʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɽʩʣʠ ʠʟʤʝʥʠʪʴ ʧʦʣʝ ʍʠʛʛʩʘ (ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʜʝʣʘʪʴ ʥʝʣʴʟʷ, 

ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʛʨʝʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦ ʦʜʥʦʛʦ ʢʚʘʜʨʠʣʣʠʦʥʘ ʛʨʘʜʫʩʦʚ 

ʎʝʣʴʩʠʷ), ʙʦʣʴʰʠʝ ʢʣʘʩʪʝʨʳ ʤʘʪʝʨʠʠ, ʥʘʧʨʠʤʝʨ ʣʶʜʠ ʠʣʠ ʜʘʞʝ ʮʝʣʳʝ ʧʣʘʥʝʪʳ, ʩʪʘʥʫʪ 

ʥʝʫʩʪʦʡʯʠʚʳʤʠ, ʚʝʜʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʭ ʯʘʩʪʠʮʳ ʧʦʪʝʨʷʶʪ ʤʘʩʩʫ ʠ ʧʨʦʩʪʦ ʨʘʟʣʝʪʷʪʩʷ ʚʦ ʚʩʝ 

ʩʪʦʨʦʥʳ. 

ɸ ʤʝʞʜʫ ʪʝʤ ʫ ʕʣʚʠʥʘ ʊʨʘʡʚʝʣʧʠʩʘ ʚ ɺʘʰʠʥʛʪʦʥʝ ʥʘʯʘʣʠʩʴ ʥʝʧʨʠʷʪʥʦʩʪʠ ï ʝʛʦ ʧʨʦʩʪʦ 

ʚʟʷʣʠ ʟʘ ʛʣʦʪʢʫ, ʠ ʚʩʝ ʧʦʪʦʤʫ, ʯʪʦ ʫʯʝʥʳʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʝʟʠʜʝʥʪʦʤ ʈʝʡʛʘʥʦʤ 

ʧʨʦʝʢʪʘ SSC, ʧʨʠʥʷʣʠʩʴ ʧʨʠʜʫʤʳʚʘʪʴ ʚʩʷʢʠʝ ʥʘʚʦʨʦʪʳ, ʫʣʫʯʰʘʚʰʠʝ ʢʦʥʩʪʨʫʢʮʠʶ ʤʘʰʠʥʳ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʩʠʣʴʥʦ ʧʦʜʥʠʤʘʚʰʠʝ ʩʪʦʠʤʦʩʪʴ ʝʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀ ʧʦʪʦʢ ʟʘʷʚʦʢ ñʥʘ ʨʘʟʥʳʝ 

ʙʘʥʪʠʢʠò ʥʝ ʧʨʝʢʨʘʱʘʣʩʷ. 

ñɽʱʝ ʧʨʝʟʠʜʝʥʪʩʢʘʷ ʧʦʜʧʠʩʴ ʥʝ ʚʳʩʦʭʣʘ, ʘ ʤʥʝ ʫʞʝ ʟʘʟʚʦʥʠʣʠ ʬʠʟʠʢʠ ï ʦʥʠ ʛʦʚʦʨʠʣʠ, 

ʯʪʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ ʨʝʰʝʥʠʝ ʧʨʠʥʷʪʦ, ʤʳ ʜʦʣʞʥʳ ʧʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʜʠʘʬʨʘʛʤʫ ʠʣʠ 

ʫʣʫʯʰʝʥʥʳʡ ʠʥʞʝʢʪʦʨ, ï ʚʩʧʦʤʠʥʘʣ ʊʨʘʡʚʝʣʧʠʩ. ï ʗ ʚʥʫʰʘʣ ʢʦʥʛʨʝʩʩʤʝʥʘʤ: ʵʪʦ ʛʨʫʧʧʘ 

ʦʯʝʥʴ ʦʧʳʪʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʦʥʠ ʦʙʷʟʘʪʝʣʴʥʦ ʫʣʦʞʘʪʩʷ ʚ ʙʶʜʞʝʪ ʠ ʩʨʦʢʠ, ʘ ʦʥʠ, ʵʪʠ ʦʧʳʪʥʳʝ 

ʠʥʞʝʥʝʨʳ, ʚʜʨʫʛ ʟʘʚʝʨʝʱʘʣʠ, ʯʪʦ ʮʝʥʫ ʥʫʞʥʦ ʧʦʜʥʷʪʴ ʜʦ 5,5 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʘ ʧʦʪʦʤ ʠ 6 

ʤʣʨʜ. ʅʫ, ʤʥʝ ʪʫʪ ʞʝ ʥʘʯʘʣʠ ʟʚʦʥʠʪʴ ʩʝʥʘʪʦʨʳ ï ʨʫʛʘʪʴʩʷ, ʯʪʦ, ʤʦʣ, ʷ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʨʘʣ 

ʠʤ. ʀʣʠ ʬʠʟʠʢʠ ʦʙʤʘʥʳʚʘʣʠ ʤʝʥʷ, ʫʛʦʚʘʨʠʚʘʷ ʧʦʜʜʝʨʞʘʪʴ ʧʨʦʝʢʪ. ɺʩʝ ʵʪʦ ʧʨʝʚʨʘʱʘʣʦʩʴ ʚ 

ʜʦʚʦʣʴʥʦ ʧʨʦʪʠʚʥʫʶ ʠʩʪʦʨʠʶò. 

ɸ ʧʦʪʦʤ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʛʜʝ ʩʪʨʦʠʪʴ ʫʩʢʦʨʠʪʝʣʴ. ʀ ʭʦʪʷ ʩʧʦʨʳ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, 

ʠʤʝʝʪ ʣʠ ʩʤʳʩʣ ʚʦʦʙʱʝ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʨʘʟʛʦʨʝʣʠʩʴ ʩʥʦʚʘ, 

ʊʨʘʡʚʝʣʧʠʩ ʚʩʝ-ʪʘʢʠ ʫʛʦʚʦʨʠʣ ʈʦʙʝʨʪʘ ʋʘʡʪʘ, ʧʨʝʟʠʜʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʘʢʘʜʝʤʠʠ, ʥʘʯʘʪʴ ʧʦʠʩʢʠ ʧʦʜʭʦʜʷʱʝʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʫʩʢʦʨʠʪʝʣʷ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ 

ʟʘʢʦʥʯʠʣʩʷ ʩʨʦʢ ʧʨʠʝʤʘ ʟʘʷʚʦʢ, ʚ ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʧʦʩʪʫ ʧʠʣʦ ʩʦʨʦʢ ʪʨʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʦʪ ʜʚʘʜʮʘʪʠ ʧʷʪʠ ʰʪʘʪʦʚ ʦʙʱʠʤ ʚʝʩʦʤ ʪʨʠ ʪʦʥʥʳ. ɺʘʡʥʙʝʨʛ ʙʳʣ ʚ ʦʪʙʦʨʦʯʥʦʤ 

ʢʦʤʠʪʝʪʝ. ñʇʦʩʤʦʪʨʠʪʝ ʥʘ ʵʪʠ ʛʦʨʳ, ï ʩʢʘʟʘʣ ʦʥ ʚʦ ʚʨʝʤʷ ʤʦʝʡ ʩ ʥʠʤ ʚʩʪʨʝʯʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ 

ʆʩʪʠʥʘ, ʰʪʘʪ ʊʝʭʘʩ, ʩʣʝʛʢʘ ʧʠʥʘʷ ʥʦʛʘʤʠ ʢʦʨʦʙʢʠ, ʩʪʦʷʱʠʝ ʧʦʜ ʩʪʦʣʦʤ. ï ʕʪʦ ʚʩʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʯʘʩʪʢʘʤ ʜʣʷ ʢʦʣʣʘʡʜʝʨʘ. ʗ ʪʘʢ ʠ ʥʝ ʨʝʰʠʣʩʷ ʠʭ ʚʳʙʨʦʩʠʪʴò. ʆʥʠ 

ʧʨʦʣʝʞʘʣʠ ʪʘʤ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ. 

ʐʪʘʪʳ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʙʦʨʴʙʝ ʟʘ ʫʩʢʦʨʠʪʝʣʴ, ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ 



ʧʨʘʚʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ï ʠʭ ʰʘʥʩ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʦʟʨʦʞʜʝʥʠʝ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʰʪʘʪʘʭ ʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʷʚʥʦ ʙʝʜʩʪʚʝʥʥʦʝ. ɼʣʷ ʧʦʙʝʜʳ ʚ ʢʦʥʢʫʨʩʝ ʥʫʞʥʳ ʙʳʣʠ 

ʪʚʝʨʜʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʭʦʨʦʰʠʝ ʜʦʨʦʛʠ ʠ ʧʨʦʯʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʨʠʩʢʘ ʥʘʚʦʜʥʝʥʠʷ ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʙʣʠʟʦʩʪʴ ʘʵʨʦʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʙʳ 

ʧʦʟʚʦʣʠʣ ʫʯʝʥʳʤ ʣʝʪʘʪʴ ʪʫʜʘ-ʩʶʜʘ. ñɺʦʪ ʟʘʷʚʢʘ ʠʟ ʅʝʚʘʜʳ, ï ʛʦʚʦʨʠʪ ɺʘʡʥʙʝʨʛ ʠ ʮʠʪʠʨʫʝʪ: ï 

ñʅʘʰ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʚ ʧʦʣʫʯʘʩʝ ʝʟʜʳ ʦʪ ʘʵʨʦʧʦʨʪʘ ʈʝʥʦò. ʆʥʠ ʠʤʝʶʪ ʚ ʚʠʜʫ 

ʧʦʣʯʘʩʘ ʧʦ ʚʦʟʜʫʭʫ. ɺʳ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʧʨʠʣʝʪʝʪʴ ʚ ʈʝʥʦ, ʘ ʟʘʪʝʤ ʥʘʥʷʪʴ ʯʘʩʪʥʳʡ ʩʘʤʦʣʝʪ. 

ï ɺʘʡʥʙʝʨʛ ʟʘʢʘʪʳʚʘʝʪ ʛʣʘʟʘ. ï ʐʘʥʩʳ ï ʥʫʣʝʚʳʝ. ʇʨʦʩʪʦ ʩʤʝʰʥʦò. 

ʉʧʠʩʦʢ ʟʘʷʚʦʢ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʪʠʣʩʷ ʜʦ ʩʝʤʠ, ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ɸʨʠʟʦʥʘ, ʂʦʣʦʨʘʜʦ, 

ʌʝʨʤʠʣʘʙ ʚ ʰʪʘʪʝ ʀʣʣʠʥʦʡʩ (ʛʜʝ ʜʠʨʝʢʪʦʨʦʤ ʙʳʣ ʃʝʜʝʨʤʘʥ), ʄʠʯʠʛʘʥ, ʉʝʚʝʨʥʘʷ ʂʘʨʦʣʠʥʘ, 

ʊʝʥʥʝʩʩʠ ʠ ʊʝʭʘʩ. ʂʦʛʜʘ ʜʨʫʛʠʝ ʰʪʘʪʳ ʫʩʣʳʰʘʣʠ, ʯʪʦ ʦʥʠ ʚʳʙʳʣʠ ʠʟ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʠʭ 

ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʘ ʨʝʟʢʦ ʦʩʣʘʙʝʣʘ. 

ɼʚʘ ʧʨʝʜʣʦʞʝʥʠʷ ʚʳʜʝʣʷʣʠʩʴ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ. ɺ ʀʣʣʠʥʦʡʩʝ ʥʘʭʦʜʠʣʩʷ ʌʝʨʤʠʣʘʙ, ʛʜʝ 

ʚʦʚʩʶ ʰʣʘ ʨʘʙʦʪʘ. ʊʫʜʘ ʙʳʣʦ ʫʜʦʙʥʦ ʜʦʙʠʨʘʪʴʩʷ, ʦʥ ʫʜʦʚʣʝʪʚʦʨʷʣ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʰʪʘʪ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʦʧʳʪʥʳʤʠ ʫʯʝʥʳʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ. ɼʨʫʛʦʡ 

ʰʪʘʪ-ʧʨʝʪʝʥʜʝʥʪ ï ʊʝʭʘʩ, ʫʞʝ ʚʳʜʝʣʠʚʰʠʡ ʤʠʣʣʠʘʨʜ ʜʦʣʣʘʨʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ï 

ʧʨʝʜʣʘʛʘʣ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʩʪʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʠ, ʢʨʦʤʝ ʪʦʛʦ ʚʳʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʦʙʣʘʜʘʣ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʤʝʣʦʚʦʤ ʧʣʘʩʪʝ, ʘ ʤʝʣ ʣʝʛʢʦ 

ʧʦʜʜʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ). 

10 ʥʦʷʙʨʷ 1988 ʛʦʜʘ ʙʳʣ ʦʙʲʷʚʣʝʥ ʧʦʙʝʜʠʪʝʣʴ. ʀʤ ʩʪʘʣ ʚʩʝ-ʪʘʢʠ ʊʝʭʘʩ ï ʫʩʢʦʨʠʪʝʣʴ 

ʨʝʰʝʥʦ ʙʳʣʦ ʩʪʨʦʠʪʴ ʚ ʤʝʩʪʝʯʢʝ ʕʣʣʠʩ-ʂʘʫʥʪʠ. ʃʝʜʝʨʤʘʥ ʩʦʟʚʘʣ ʚ ʌʝʨʤʠʣʘʙʝ ʟʘʩʝʜʘʥʠʝ ʩ 

ʫʯʘʩʪʠʝʤ ʚʩʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʪʦʙʳ ʩʦʦʙʱʠʪʴ ʧʨʝʥʝʧʨʠʷʪʥʦʝ ʠʟʚʝʩʪʠʝ, ʭʦʪʷ ʤʥʦʛʠʝ ʫʞʝ 

ʫʩʣʳʰʘʣʠ ʝʛʦ ʧʦ ʨʘʜʠʦ ʧʦ ʜʦʨʦʛʝ ʥʘ ʨʘʙʦʪʫ. ʅʘʩʪʨʦʝʥʠʝ ʙʳʣʦ ʤʨʘʯʥʳʤ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʦʟʥʘʯʘʣʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʤʝʨʪʴ ʌʝʨʤʠʣʘʙʘ. ɼʚʫʤʷ ʜʥʷʤʠ ʨʘʥʝʝ 

ʧʨʝʟʠʜʝʥʪʦʤ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ ʙʳʣ ʠʟʙʨʘʥ ɼʞʦʨʜʞ ɹʫʰ-ʩʪʘʨʰʠʡ, ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʳʡ ʩ ʊʝʭʘʩʦʤ. ɹʝʟʫʩʣʦʚʥʦ, ʙʳʣʦ ʧʦʜʦʟʨʝʥʠʝ, ʯʪʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʤʝʩʪʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʦʙʦʰʣʦʩʴ ʙʝʟ ʧʨʝʟʠʜʝʥʪʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʦ ɺʘʡʥʙʝʨʛ, ʥʘʧʨʠʤʝʨ, ʠ 

ʩʝʡʯʘʩ ʥʘʩʪʘʠʚʘʝʪ ʥʘ ʪʦʤ, ʯʪʦ ʊʝʭʘʩ ʙʳʣ ʚʳʙʨʘʥ ʥʝ ʠʟ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. 

ʇʨʝʟʠʜʝʥʪ ɹʫʰ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʣ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʠ ʙʦʣʝʝ ʪʦʛʦ ï ʧʨʠʟʚʘʣ ʜʨʫʛʠʝ 

ʩʪʨʘʥʳ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʜʦʣʶ ʨʘʩʭʦʜʦʚ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʂʘʨʣʦ ʈʫʙʙʠʘ ʩʪʘʣ ʫʞʝ ʛʝʥʝʨʘʣʴʥʳʤ 

ʜʠʨʝʢʪʦʨʦʤ ʎɽʈʅʘ ʠ ʚʩʷʯʝʩʢʠ ʧʳʪʘʣʩʷ ʧʨʠʚʣʝʯʴ ɸʤʝʨʠʢʫ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ LHC 

ʚ ʦʙʤʝʥ ʥʘ ʧʦʤʦʱʴ ɽʚʨʦʧʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ SSC. ʕʪʠ ʨʘʟʛʦʚʦʨʳ ʥʠʯʝʤ ʥʝ ʢʦʥʯʠʣʠʩʴ. ʂʠʚʦʨʪ 

ʩʢʘʟʘʣ, ʯʪʦ ʥʘʧʨʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ LHC ʠ SSC ʩʪʨʘʥʘ ʩʝʙʝ ʥʝ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ. 

ʚ 1991 ʛʦʜʫ ʥʘʢʦʥʝʮ ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. ʅʘʯʘʣʩʷ ʤʦʥʪʘʞ 

ʤʘʛʥʠʪʦʚ ʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʩʦʦʨʫʞʝʥʠʝ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʦʛʨʦʤʥʳʭ 

ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʞʠʞʝʥʠʷ ʛʝʣʠʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʚ ʪʳʩʷʯʘʭ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʦʚ, ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʢʦʨʠʪʝʣʴ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -269 ʛʨʘʜʫʩʦʚ ʧʦ 

ʎʝʣʴʩʠʶ. ʇʦʜ ʟʝʤʣʝʡ ʚ ʤʝʣʦʚʦʡ ʧʦʨʦʜʝ ʤʠʣʷ ʟʘ ʤʠʣʝʡ ʧʨʦʨʝʟʘʣʠ ʪʫʥʥʝʣʴ, ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʝʥ 

ʙʳʣ ʧʦʤʝʱʘʪʴʩʷ ʫʩʢʦʨʠʪʝʣʴ. ʇʨʦʝʢʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʚʳʨʦʩʣʘ ʫʞʝ ʜʦ 8 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ. 

ʈʘʙʦʪʘ ʰʣʘ ʠʩʭʦʜʷ ʠʟ ʙʶʜʞʝʪʘ (ʥʝ ʙʦʣʝʝ 5 ʤʣʨʜ ʜʦʣʣʘʨʦʚ), ʫʪʚʝʨʞʜʝʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʘ ʦʩʪʘʣʴʥʦʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʙʣʘʛʦʜʘʨʷ ʟʘʨʫʙʝʞʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ. 

ʂʦʛʜʘ ʧʨʝʟʠʜʝʥʪ ɹʫʰ ʧʦʩʝʪʠʣ ʗʧʦʥʠʶ ʚ ʥʘʯʘʣʝ ʷʥʚʘʨʷ 1992 ʛʦʜʘ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʤ 

ʧʝʨʝʛʦʚʦʨʦʚ ʙʳʣʠ ʫʩʣʦʚʠʷ ʚʥʝʩʝʥʠʷ ʢʨʫʧʥʦʛʦ ʚʢʣʘʜʘ ʚ ʧʨʦʝʢʪ ʩʦ ʩʪʦʨʦʥʳ ʗʧʦʥʠʠ. ʇʨʘʚʜʘ, 

ʚʠʟʠʪ ʥʝ ʟʘʜʘʣʩʷ. ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʦʙʝʜʝ ʧʨʝʟʠʜʝʥʪ ɹʫʰ ʫʧʘʣ ʥʘ ʩʚʦʝʛʦ ʷʧʦʥʩʢʦʛʦ ʢʦʣʣʝʛʫ 

ʂʠʠʯʠ ʄʠʷʜʟʘʚʫ, ʦʙʣʝʚʘʣ ʝʛʦ ï ʠ ʧʦʢʠʥʫʣ ʉʪʨʘʥʫ ʚʦʩʭʦʜʷʱʝʛʦ ʩʦʣʥʮʘ ʩ ʧʫʩʪʳʤʠ ʨʫʢʘʤʠ. 

ʏʠʥʦʚʥʠʢʠ ʷʧʦʥʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʟʘʷʚʠʣʠ, ʯʪʦ SSC ʥʝ ʩʪʘʣ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʦʝʢʪʦʤ ʠ 

ʯʪʦ ɹʫʰ ʥʝ ʧʦʣʫʯʠʪ ʠʭ ʧʦʜʜʝʨʞʢʫ, ʧʦʢʘ ʠ ʝʩʣʠ ʧʨʦʝʢʪ ʥʝ ʩʪʘʥʝʪ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 
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ʃʝʪʦʤ ʪʦʛʦ ʞʝ ʛʦʜʘ ʧʘʣʘʪʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʐɸ ʧʨʦʛʦʣʦʩʦʚʘʣʘ ʟʘ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ 

ʙʶʜʞʝʪʘ ʥʘ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ, ʥʦ ʨʝʰʝʥʠʝ ʙʳʣʦ ʦʪʤʝʥʝʥʦ ʩʝʥʘʪʦʤ ʇʦʟʜʥʝʝ, ʚ ʠʶʥʝ, ʢʦʛʜʘ 

ʧʨʝʟʠʜʝʥʪʦʤ ʫʞʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʙʳʣ ɹʠʣʣ ʂʣʠʥʪʦʥ, ʪʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʟʦʰʣʦ ʝʱʝ ʨʘʟ. ʂ ʪʦʤʫ 

ʚʨʝʤʝʥʠ ɻʣʘʚʥʦʝ ʬʠʥʘʥʩʦʚʦ-ʢʦʥʪʨʦʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʮʝʥʠʣʦ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʝʢʪʘ SSC ʚ 11 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. 

ɺ ʩʝʥʪʷʙʨʝ 1993 ʛʦʜʘ ʜʝʣʝʛʘʮʠʷ ʫʚʘʞʘʝʤʳʭ ʬʠʟʠʢʦʚ, ʚʢʣʶʯʘʷ ʉʪʠʚʝʥʘ ɺʘʡʥʙʝʨʛʘ, 

ɹʝʨʪʦʥʘ ʈʠʭʪʝʨʘ ʠ ʃʝʦʥʘ ʃʝʜʝʨʤʘʥʘ, ʦʩʪʘʚʠʚ ʩʚʦʠ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʦʬʠʩʳ, ʧʨʠʝʭʘʣʘ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪ ɼʞʦʨʜʞʘ ɺʘʰʠʥʛʪʦʥʘ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʧʨʦʝʢʪ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. ʉʪʠʚʝʥ 

ʍʦʢʠʥʛ, ʠʟʚʝʩʪʥʳʡ ʙʨʠʪʘʥʩʢʠʡ ʬʠʟʠʢ, ʦʪʧʨʘʚʠʣ ʩʚʦʝ ʧʦʩʣʘʥʠʝ ʧʦʜʜʝʨʞʢʠ, ʟʘʧʠʩʘʥʥʦʝ ʥʘ 

ʧʣʝʥʢʫ. ʋʯʝʥʳʝ ʥʘʜʝʷʣʠʩʴ ʥʘ ʰʠʨʦʢʦʝ ʦʩʚʝʱʝʥʠʝ ʩʚʦʝʛʦ ʚʠʟʠʪʘ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʦʥʦ ʩʪʘʣʦ ʩʦʙʳʪʠʝʤ ʚʪʦʨʦʛʦ ʨʷʜʘ, ʧʦʩʢʦʣʴʢʫ ʛʣʘʚʥʳʤʠ ʥʦʚʦʩʪʷʤʠ ʪʝʭ ʜʥʝʡ 

ʙʳʣʘ ʚʩʪʨʝʯʘ ʂʣʠʥʪʦʥʘ ʩ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʦʤ ʀʟʨʘʠʣʷ ʀʮʭʘʢʦʤ ʈʘʙʠʥʦʤ ʠ ʧʨʝʜʩʝʜʘʪʝʣʝʤ 

ʆʆʇ ʗʩʠʨʦʤ ɸʨʘʬʘʪʦʤ ʠ ʧʦʜʧʠʩʘʥʠʝ ʠʤʠ ʤʠʨʥʦʛʦ ʜʦʛʦʚʦʨʘ ʚ ʆʩʣʦ. 

ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʯʝʨʝʟ ʤʝʩʷʮ ʢʦʥʛʨʝʩʩ ʝʱʝ ʨʘʟ ʦʙʩʫʜʠʪ ʢʨʫʧʥʳʝ ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ SSC ʦʧʷʪʴ ʚʳʥʝʩʣʠ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ, ʥʦ ʢʨʦʤʝ ʥʝʛʦ ʦʙʩʫʞʜʘʣʩʷ ʠ ʧʨʦʝʢʪ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ï ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ 25 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʦʣʦʩʦʚʘʥʠʷ ʧʨʦʝʢʪ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

ʧʦʣʫʯʠʣ ʦʜʦʙʨʝʥʠʝ ï ʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʧʝʨʝʚʝʩʦʤ ʚʩʝʛʦ ʚ ʦʜʠʥ ʛʦʣʦʩ. ʅʘ 

ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʩʦʩʪʦʷʣʦʩʴ ʛʦʣʦʩʦʚʘʥʠʝ ʧʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʫ, ʠ, ʢ ʫʞʘʩʫ ʝʛʦ ʩʪʦʨʦʥʥʠʢʦʚ, 

ʜʚʝ ʪʨʝʪʠ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʦʥʛʨʝʩʩʤʝʥʦʚ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʩʢʦʨʠʪʝʣʷ ʦʪʚʝʨʛʣʠ. ʈʘʙʦʪʳ 

ʙʳʣʠ ʦʩʪʘʥʦʚʣʝʥʳ, ʭʦʪʷ ʙʦʣʴʰʝ ʯʝʪʚʝʨʪʠ ʪʫʥʥʝʣʷ ʚ ʪʝʭʘʩʩʢʦʡ ʛʣʫʙʠʥʢʝ ʙʳʣʦ ʫʞʝ ʚʳʨʳʪʦ. 

ʅʘ ʩʪʨʦʡʢʝ ʢʦʣʣʘʡʜʝʨʘ ʙʳʣʦ ʟʘʥʷʪʦ 2000 ʯʝʣʦʚʝʢ ʠ ʧʦʪʨʘʯʝʥʦ 2 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. 

ʉʤʝʨʪʴ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʧʝʨʚʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʦʭʦʪʳ ʟʘ ʙʦʟʦʥʘʤʠ ʍʠʛʛʩʘ, ʜʣʷ ʤʥʦʛʠʭ ʬʠʟʠʢʦʚ, ʟʘʥʠʤʘʚʰʠʭʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, 

ʦʟʥʘʯʘʣʘ ʢʦʥʝʮ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʝʯʪʳ. ʊʳʩʷʯʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʨʝʩʪʠʞʥʳʭ, ʩ 

ʪʨʫʜʦʤ ʟʘʨʘʙʦʪʘʥʥʳʭ ʬʘʢʫʣʴʪʝʪʩʢʠʭ ʤʝʩʪ ʠ ʧʝʨʝʝʭʘʣʠ ʚ ʊʝʭʘʩ, ʩ ʫʞʘʩʦʤ ʩʤʦʪʨʝʣʠ, ʢʘʢ 

ʧʨʦʝʢʪ ʫʤʠʨʘʝʪ ʫ ʥʠʭ ʥʘ ʛʣʘʟʘʭ. ʀʭ ʢʘʨʴʝʨʘ ʦʢʘʟʘʣʘʩʴ ʥʘ ʛʨʘʥʠ ʢʨʘʭʘ. ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʙʳʣ 

ʟʘʜʫʤʘʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʘʤʝʨʠʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

ʩʪʘʣʠ ʫʯʝʥʳʤʠ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʥʦ ʨʝʰʝʥʠʝ ʢʦʥʛʨʝʩʩʘ ʦʙʨʝʢʘʣʦ ʵʪʫ ʦʙʣʘʩʪʴ ʬʠʟʠʢʠ ʥʘ 

ʧʨʦʟʷʙʘʥʠʝ ʠ ʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʴ. 

ʂʦʥʯʠʥʘ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʙʳʣʘ ʚʦʩʧʨʠʥʷʪʘ ʤʥʦʛʠʤʠ ʣʶʜʴʤʠ ï ʩʪʦʨʦʥʥʠʢʘʤʠ ʧʨʦʝʢʪʘ 

ï ʢʘʢ ʩʤʝʨʪʝʣʴʥʳʡ ʫʜʘʨ, ʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʪʯʘʩʪʠ ʵʪʦ ʚʧʝʯʘʪʣʝʥʠʝ ʚʦʟʥʠʢʣʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʢʦʣʣʘʡʜʝʨ ʨʝʢʣʘʤʠʨʦʚʘʣʠ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʫʶ ʤʘʰʠʥʫ ʚ ʤʠʨʝ, ʩʧʦʩʦʙʥʫʶ ʥʘʡʪʠ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ʅʘʙʨʦʩʢʠ ʢ ʨʝʢʣʘʤʝ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʚ ʪʦ ʚʨʝʤʷ ʃʝʜʝʨʤʘʥʦʤ, ʟʚʫʯʘʣʠ ʪʘʢ: ñʇʦʩʣʝ ʤʥʦʛʠʭ ʧʨʦʙ 

ʠ ʦʰʠʙʦʢ ʤʳ ʨʝʰʠʣʠ, ʯʪʦ ʚ ʨʘʟʲʷʩʥʝʥʠʠ ʥʘʟʥʘʯʝʥʠʷ ʤʘʰʠʥʳ ʣʫʯʰʝ ʚʩʝʛʦ (ʜʣʷ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʥʘʫʢ) ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʥʘʨʫʰʝʥʠʠ 

ʩʠʤʤʝʪʨʠʠ, ʪʦ ʝʩʪʴ ʙʦʟʦʥʝ ʍʠʛʛʩʘò. ʍʦʪʷ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʥʝ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ, ʫ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʬʠʟʠʢʦʚ ʦʩʪʘʚʘʣʩʷ ʝʱʝ ñʊʝʚʘʪʨʦʥò. ʇʦʩʣʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʜʝʪʝʢʪʦʨʘ ʠ ʜʨʫʛʠʭ ʧʝʨʝʜʝʣʦʢ ʚʩʝ ʥʘʜʝʞʜʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʬʠʟʠʢʦʚ ʙʳʣʠ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ 

ʥʠʤ. 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʩʪʘʣ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʚʘʣʦʤ ʠ ʩʘʤʳʤ ʤʨʘʯʥʳʤ ʵʧʠʟʦʜʦʤ ʚ ʠʩʪʦʨʠʠ 

ʦʭʦʪʳ ʟʘ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ. ʆʥ ʦʢʘʟʘʣʩʷ ʚ ʵʧʠʮʝʥʪʨʝ ʩʝʨʴʝʟʥʳʭ ʜʠʩʢʫʩʩʠʡ ʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʘʭ, ʟʜʨʘʚʦʤ ʩʤʳʩʣʝ ʫʯʝʥʳʭ ʠ ʟʥʘʯʝʥʠʠ ʜʣʷ ʦʙʱʝʩʪʚʘ 

ʛʣʫʙʦʯʘʡʰʠʭ ʚʦʧʨʦʩʦʚ ʤʠʨʦʟʜʘʥʠʷ. 

ʀ ʩʝʛʦʜʥʷ ɺʘʡʥʙʝʨʛ ʧʨʠʟʥʘʝʪ, ʯʪʦ ʚʩʝ ʝʱʝ ʦʙʠʞʝʥ ʟʘ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʠ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʂʨʘʤʭʘʥʩʣ ʚʝʣ ʩʝʙʷ ñʧʦʟʦʨʥʦò, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʷ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʤʘʰʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʝʛʦ, 

                                                                                                                                                                  
ʧʦʜʢʦʤʠʪʝʪʝ ʧʦ ʵʥʝʨʛʝʪʠʢʝ, ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʚʠʪʠʶ ʂʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ, ʢʦʩʤʠʯʝʩʢʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʧʘʣʘʪʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʩʦʩʪʦʷʚʰʠʭʩʷ 17 ʠ 18 ʤʘʨʪʘ 1987 ʛʦʜʘ. ʇʨʠ ʦʙʤʝʥʝ 

ʤʥʝʥʠʷʤʠ ʩ ʨʝʩʧʫʙʣʠʢʘʥʮʝʤ ʐʝʨʚʫʜʦʤ ɹʦʣʝʨʪʦʤ ʦʥ ʩʢʘʟʘʣ: ñʕʪʦ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʦʝʢʪ ʩ ʫʯʘʩʪʠʝʤ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʠ ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʣʠʜʝʨʩʪʚʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ". 

 



ʢʘʢ ʫ ʩʣʝʜʫʶʱʝʛʦ ʧʨʝʟʠʜʝʥʪʘ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʙʳʣ ʛʦʣʦʩ ʩ 

ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʙʦʣʴʰʠʤ ʚʝʩʦʤ. ʀ ʢʨʦʤʝ ʪʦʛʦ, ɺʘʡʥʙʝʨʛ ʩʦʞʘʣʝʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʊʝʭʘʩ 

ʧʦʙʝʜʠʣ ʚ ʩʦʨʝʚʥʦʚʘʥʠʠ ʟʘ ʤʝʩʪʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʣʣʘʡʜʝʨʘ. ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʚʳʙʦʨ 

ʦʩʪʘʚʘʣʩʷ ʤʝʞʜʫ ʊʝʭʘʩʦʤ ʠ ʀʣʣʠʥʦʡʩʦʤ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʠʤʝʥʠ ʌʝʨʤʠ, 

ʨʫʢʦʚʦʜʠʤʘʷ ʃʝʜʝʨʤʘʥʦʤ. ñʗ ʧʣʦʭʦ ʟʥʘʣ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʚ ʏʠʢʘʛʦ, ʘ ʵʪʦ ʙʳʣʦ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ. ʇʨʦʝʢʪ ʤʦʛ ʦʩʫʱʝʩʪʚʠʪʴʩʷ, ʝʩʣʠ ʙʳ ʢʦʣʣʘʡʜʝʨ ʩʪʨʦʠʣʠ ʚ ʀʣʣʠʥʦʡʩʝ, ï 

ʛʦʚʦʨʠʪ ɺʘʡʥʙʝʨʛ. ï ʄʥʝ ʦʯʝʥʴ ʞʘʣʴ, ʯʪʦ ʤʳ ʥʝ ʚʳʙʨʘʣʠ ʪʦʛʜʘ ʀʣʣʠʥʦʡʩò. 

ʂʦʛʜʘ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʚ ʪʝʭʘʩʩʢʦʤ ʛʦʨʦʜʝ 

ɺʘʢʩʘʭʘʯʠ, ʜʣʷ ʤʥʦʛʠʭ ʩʪʘʣʦ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ, ʯʪʦ ʦʥ ʦʢʘʟʘʣʩʷ ʢʦʥʢʫʨʝʥʪʦʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʋʯʝʥʳʝ, ʧʦʜʜʝʨʞʘʚʰʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʵʪʦʛʦ ʥʝ ʧʨʝʜʚʠʜʝʣʠ. ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʜʦʣʞʝʥ ʙʳʣ ʧʦʢʘʟʘʪʴ ʥʘʫʯʥʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʉʐɸ, ʠʟʫʯʘʷ ʧʨʠʨʦʜʫ ʚ ʪʫʥʥʝʣʝ ʛʣʫʙʦʢʦ ʧʦʜ ʟʝʤʣʝʡ, ʘ ʢʦʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ 

ʙʳʣʘ ʧʨʠʟʚʘʥʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʳʩʦʪʝ 200 ʤʠʣʴ ʥʘʜ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɸʙʩʦʣʶʪʥʦ ʨʘʟʥʳʝ ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ, ʦʙʘ ʧʨʦʝʢʪʘ ʦʢʘʟʘʣʠʩʴ 

ʪʝʭʘʩʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ (ʢʦʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʅɸʉɸ 

ʚ ʍʴʶʩʪʦʥʝ). ʄʥʦʛʠʤ ʢʦʥʛʨʝʩʩʤʝʥʘʤ ʥʝ ʧʦʥʨʘʚʠʣʘʩʴ ʠʜʝʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʨʘʟʫ ʜʚʫʭ 

ʜʦʨʦʛʠʭ ʪʝʭʘʩʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʂʦʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʢʦʪʦʨʫʶ ʣʦʙʙʠʨʦʚʘʣʠ ʚʣʠʷʪʝʣʴʥʳʝ ʣʶʜʠ 

ʠʟ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠ ʚʳʙʦʨʝ ʠʟ ʵʪʠʭ ʜʚʫʭ ʧʨʦʝʢʪʦʚ ʧʦʙʝʜʠʣʘ ʚ ʛʦʣʦʩʦʚʘʥʠʠ 

ʧʨʦʩʪʳʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʦʣʦʩʦʚ. 

ʀʟʙʨʘʥʠʝ ɹʠʣʣʘ ʂʣʠʥʪʦʥʘ ʥʘ ʧʦʩʪ ʧʨʝʟʠʜʝʥʪʘ ʥʝ ʫʚʝʣʠʯʠʣʦ ʰʘʥʩʳ ʧʨʦʝʢʪʘ ʥʘ ʫʩʧʝʭ. 

ʍʦʪʷ ʂʣʠʥʪʦʥ ʠ ʥʝ ʙʳʣ ʧʨʦʪʠʚ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʦʥ ʚʣʦʞʠʣ ʚ ʥʝʛʦ ʥʝ ʪʦʣʴʢʦ ʤʝʥʴʰʝ 

ʈʝʡʛʘʥʘ, ʧʦʜʜʝʨʞʠʚʘʚʰʝʛʦ ʧʨʦʝʢʪ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ, ʥʦ ʠ ʤʝʥʴʰʝ ɼʞʦʨʜʞʘ ɹʫʰʘ-ʩʪʘʨʰʝʛʦ, 

ʪʦʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʊʝʭʘʩʦʤ. ʂʣʠʥʪʦʥ ʥʘʟʥʘʯʠʣ ʤʠʥʠʩʪʨʦʤ ʵʥʝʨʛʝʪʠʢʠ ʍʝʡʟʝʣ ʆôʃʠʨʠ, 

ʚ ʧʨʦʰʣʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʣʫʞʙ ʥʝʢʦʡ ʢʦʤʧʘʥʠʠ, ʠ ʦʥʘ ʤʘʣʦ ʩʜʝʣʘʣʘ ʜʣʷ 

ʩʧʘʩʝʥʠʷ ʧʨʦʝʢʪʘ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʂʣʠʥʪʦʥ ʧʨʷʤʦ ʩʢʘʟʘʣ ʪʦʛʜʘ 

ʛʫʙʝʨʥʘʪʦʨʫ ʊʝʭʘʩʘ ʕʥʥ ʈʠʯʘʨʜʩ, ʯʪʦ ʝʛʦ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʥʝ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʨʘʟʫ ʠ 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ, ʠ ʢʦʩʤʠʯʝʩʢʫʶ ʩʪʘʥʮʠʶ, ʠ ʦʥʘ ʜʦʣʞʥʘ ʚʳʙʨʘʪʴ ʠʟ ʜʚʫʭ ʧʨʦʝʢʪʦʚ ʦʜʠʥ
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. 

ʕʣʚʠʥ ʊʨʘʡʚʝʣʧʠʩ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʙʦʪʘʝʪ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʭʦʪʷ ʦʬʠʮʠʘʣʴʥʦ ʦʥ ʫʞʝ ʥʘ ʧʝʥʩʠʠ. ʊʨʘʡʚʝʣʧʠʩ ʛʦʚʦʨʠʪ, ʯʪʦ ʙʝʩʢʦʥʝʯʥʦ 

ʩʦʯʫʚʩʪʚʫʝʪ ʪʝʤ ʣʶʜʷʤ, ʯʴʠ ʤʝʯʪʳ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʢʨʘʱʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

SSC. ʃʶʜʠ, ʢʦʪʦʨʳʝ ʧʦʩʦʜʝʡʩʪʚʦʚʘʣʠ ʛʠʙʝʣʠ ʧʨʦʝʢʪʘ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ, ʩʪʦʥʫʪ, ʯʪʦ ʚ 

ɸʤʝʨʠʢʝ ʩʣʠʰʢʦʤ ʤʘʣʦ ʫʯʝʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ. ñʆʥʠ ʥʝ ʧʦʥʠʤʘʶʪ, ï ʛʦʚʦʨʠʪ ʦʥ, ï ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʜʦʭʥʦʚʣʷʶʱʠʤʠ ʮʝʣʷʤʠ ʠ ʩʪʠʤʫʣʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʦʩʪʘ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʪʨʘʛʝʜʠʠ ɸʤʝʨʠʢʠò. 

ɺʦʟʤʦʞʥʦ, ʨʘʟʤʳʰʣʷʝʪ ʊʨʘʡʚʝʣʧʠʩ, ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʩʝʛʦʜʥʷ ʙʳ ʨʘʙʦʪʘʣ, ʥʘʟʦʚʠ 

ʫʯʝʥʳʝ ʝʛʦ ʚ ʯʝʩʪʴ ʧʨʝʟʠʜʝʥʪʘ ʈʝʡʛʘʥʘ, ʘ ʚʝʜʴ ʪʘʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʩʪʫʧʘʣʦ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʧʨʝʚʨʘʪʠʣʩʷ ʙʳ ʚ ʈʝʡʛʘʥʦʚʩʢʠʡ 

ʫʩʢʦʨʠʪʝʣʴʥʳʡ ʮʝʥʪʨ. ʊʦʛʜʘ ʧʦʛʦʚʘʨʠʚʘʣʠ ʜʘʞʝ ʦ ʮʝʨʝʤʦʥʠʠ ʦʪʢʨʳʪʠʷ ʩ ʫʯʘʩʪʠʝʤ ʧʷʪʠ 

ʞʠʚʳʭ ʧʨʝʟʠʜʝʥʪʦʚ. ñʈʘʟʚʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʢʪʦ-ʥʠʙʫʜʴ ʦʩʤʝʣʠʣʩʷ ʙʳ ʧʨʝʢʨʘʪʠʪʴ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʩʢʦʨʠʪʝʣʷ, ʝʩʣʠ ʙʳ ʧʷʪʴ ʞʠʚʳʭ ʧʨʝʟʠʜʝʥʪʦʚ ʦʙʲʷʚʠʣʠ ʦ 

ʥʘʯʘʣʝ ʧʨʦʝʢʪʘ ʠ ʩʦʛʣʘʩʠʣʠʩʴ ʝʛʦ ʧʨʦʜʚʠʛʘʪʴ? ʅʠʢʘʢʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʛʨʳ ʥʝ ʩʤʦʛʣʠ ʙʳ 

ʦʩʪʘʥʦʚʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ!ò ï ʫʚʝʨʝʥ ʦʥ. 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʧʦʛʫʙʠʣ ʥʝ ʦʜʠʥ ʩʤʝʨʪʝʣʴʥʳʡ ʫʜʘʨ, ʘ ʯʝʨʝʜʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʥʘʜʣʦʤʠʣʠ ʝʛʦ. ñɺ ɺʘʰʠʥʛʪʦʥʝ ʥʝ ʥʫʞʥʦ ʯʪʦ-ʪʦ ʩʧʝʮʠʘʣʴʥʦ 

ʟʘʢʨʳʚʘʪʴ. ɺʩʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʪʦʛʦ, ï ʧʨʦʩʪʦ ʥʝ ʜʨʘʪʴʩʷ ʟʘ ʧʨʦʝʢʪ ʢʘʢ ʪʠʛʨ, ʠ ʦʥ 

ʧʦʛʠʙʥʝʪ ʩʘʤ. ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨ ʙʳʣ ʦʙʝʩʢʨʦʚʣʝʥ ʠʟ-ʟʘ ʪʳʩʷʯʠ ʧʦʣʫʯʝʥʥʳʭ 

ʠʤ ʨʘʥʝʥʠʡ, ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʥ ʫʤʝʨò, ï ʨʘʩʩʢʘʟʳʚʘʝʪ ʊʨʘʡʚʝʣʧʠʩ. 

                                                 
128 ʅʝʜʘʚʥʦ ʚʳʙʨʘʥʥʦʤʫ ʛʫʙʝʨʥʘʪʦʨʫ ʊʝʭʘʩʘ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚʳʙʦʨ ʤʝʞʜʫ ʧʦʜʜʝʨʞʢʦʡ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ 

ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʕ. ʈʠʛʘʨʜʩ ʨʝʰʠʣʘ ʥʝ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. (ʀʟ ʣʝʢʮʠʠ, 

ʧʨʦʯʠʪʘʥʥʦʡ ʕʣʚʠʥʦʤ ʊʨʘʡʚʝʣʧʠʩʦʤ ʥʘ ʩʦʚʝʱʘʥʠʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʊʘʤʧʝ, ʰʪʘʪ 

ʌʣʦʨʠʜʘ, 19 ʘʧʨʝʣʷ 2005 ʛʦʜʘ.) 

 



ɺ ʛʦʜ, ʢʦʛʜʘ ʧʨʦʝʢʪ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʧʦʯʠʣ ʚ ʙʦʟʝ, ʨʦʜʠʣʦʩʴ ʥʘʟʚʘʥʠʝ ñʯʘʩʪʠʮʘ 

ɹʦʛʘò
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. ʃʝʦʥ ʃʝʜʝʨʤʘʥ ʠ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʘʥʪʘʩʪ ɼʠʢ ʊʝʨʝʟʠ ʩʦʚʤʝʩʪʥʦ ʦʧʫʙʣʠʢʦʚʘʣʠ 

ʠʩʪʦʨʠʶ ʦʪʢʨʳʪʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʦʜʛʦʪʦʚʠʣʠ ʧʦʯʚʫ ʜʣʷ 

ʦʭʦʪʳ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ ʩ ʧʦʤʦʱʴʶ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ. ʂʘʢ ʨʘʩʩʢʘʟʳʚʘʣ ʃʝʜʝʨʤʘʥ, ʨʝʜʘʢʪʦʨ 

ʢʥʠʛʠ ʦʪʚʝʨʛʘʣ ʣʶʙʳʝ ʥʘʟʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʫʧʦʤʠʥʘʣʩʷ ʍʠʛʛʩ ʠʣʠ ʝʛʦ ʪʘʠʥʩʪʚʝʥʥʳʡ ʙʦʟʦʥ. 

ʀʤ ʧʨʠʰʣʦʩʴ ʧʨʠʟʚʘʪʴ ʥʘ ʧʦʤʦʱʴ ʚʩʶ ʩʚʦʶ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ. ʃʝʜʝʨʤʘʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʦʥʠ ʭʦʪʝʣʠ ʥʘʟʚʘʪʴ ʢʥʠʛʫ ñʇʨʦʢʣʷʪʘʷ ʯʘʩʪʠʮʘò, ʧʦʪʦʤʫ ʯʪʦ ʝʝ ʪʘʢ ʪʨʫʜʥʦ ʥʘʡʪʠ, ʥʦ ʚʤʝʩʪʦ 

ʵʪʦʛʦ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʥʘʟʚʘʥʠʠ ñʏʘʩʪʠʮʘ ɹʦʛʘò. ɹʦʟʦʥ ʍʠʛʛʩʘ ʟʘʩʣʫʞʠʣ ʵʪʦ ʠʤʷ, ʧʠʰʝʪ 

ʃʝʜʝʨʤʘʥ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʤʘʪʝʨʠʠ, ʜʦ ʩʠʭ ʧʦʨ ʩʢʨʳʚʘʶʱʝʡ ʦʪ ʥʘʩ ʤʥʦʛʦ ʪʘʡʥ. 

ʕʪʦ ʠʤʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ, ʝʩʣʠ ʥʝ ʩʘʤʳʤ, ʦʜʠʦʟʥʳʭ ʚ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠ. 

ʋʯʝʥʳʝ ʚʦʟʤʫʱʘʣʠʩʴ ʪʘʢʠʤ ʫʞʘʩʥʳʤ ʥʘʟʚʘʥʠʝʤ, ʥʝʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠ ʝʛʦ ʧʨʦʩʪʦ ʛʣʫʧʳʤ. 

ʂʦʤʫ-ʪʦ ʘʢʪʠʚʥʦ ʥʝ ʥʨʘʚʠʣʦʩʴ, ʯʪʦ ʉʄʀ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦ ʥʘʟʚʘʥʠʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥʦ 

ʙʦʣʝʝ ʠʥʪʨʠʛʫʶʱʝ, ʯʝʤ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʇʠʪʝʨ ʍʠʛʛʩ ʚʟʜʨʘʛʠʚʘʝʪ, ʢʦʛʜʘ ʩʣʳʰʠʪ ʝʛʦ. ʆʥ 

ʩʯʠʪʘʝʪ ʵʪʦ ʥʘʟʚʘʥʠʝ ʧʨʝʪʝʥʮʠʦʟʥʳʤ ʠ ʜʘʞʝ ʦʩʢʦʨʙʠʪʝʣʴʥʳʤ ʜʣʷ ʣʶʜʝʡ ʩ ʨʝʣʠʛʠʦʟʥʳʤʠ 

ʚʟʛʣʷʜʘʤʠ. 

 

ʃʝʜʝʨʤʘʥ ʩʝʡʯʘʩ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʚʦʝʤʫ ʜʝʚʷʥʦʩʪʦʣʝʪʠʶ. ʆʥ ʞʠʚʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʌʝʨʤʠʣʘʙʘ, ʛʜʝ ʧʨʦʚʝʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ. ʗ ʧʨʠʝʭʘʣ ʢ ʥʝʤʫ, ʥʦ 

ʦʥ ʟʘʙʳʣ ʦ ʥʘʰʝʡ ʚʩʪʨʝʯʝ. ʇʨʠʰʣʦʩʴ ʤʥʝ ʧʦʜʦʞʜʘʪʴ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʥ ʧʦʷʚʠʣʩʷ ï ʚ 

ʢʦʞʘʥʦʡ ʢʫʨʪʢʝ, ʧʦʭʦʞʝʡ ʥʘ ʣʝʪʥʫʶ, ʚ ʪʝʤʥʳʭ ʦʯʢʘʭ. ʆʥ ʫʩʤʝʭʘʝʪʩʷ ʠ ʩʤʦʪʨʠʪ ʥʘ ʤʠʨ 

ʚʟʛʣʷʜʦʤ ʣʝʪʯʠʢʘ-ʠʩʪʨʝʙʠʪʝʣʷ ʚ ʦʪʩʪʘʚʢʝ. ɺ ʝʛʦ ʦʬʠʩʝ ʚʠʩʠʪ ʜʦʩʢʘ, ʚʩʝʛʜʘ ʠʩʧʠʩʘʥʥʘʷ 

ʫʨʘʚʥʝʥʠʷʤʠ (ñʄʦʠ ʢʦʣʣʝʛʠ ʪʦʞʝ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʥʘʪʫò, ï ʛʦʚʦʨʠʪ ʦʥ, ʤʘʭʥʫʚ ʚ ʩʪʦʨʦʥʫ 

ʜʦʩʢʠ ʨʫʢʦʡ). ʅʘ ʢʣʦʯʢʝ ʙʫʤʘʛʠ, ʧʨʠʢʣʝʝʥʥʦʤ ʢ ʚʳʩʦʢʦʤʫ ʰʢʘʬʫ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ, ʩʪʦʷʱʝʤʫ 

ʨʷʜʦʤ ʩʦ ʩʪʦʣʦʤ, ʥʘʨʠʩʦʚʘʥ ʛʝʨʦʡ ʢʦʤʠʢʩʦʚ: ʦʥ ʥʘʧʨʘʚʣʷʝʪ ʧʠʩʪʦʣʝʪ ʥʘ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʯʢʘ, ʘ 

ʚ ʩʣʦʚʝʩʥʦʤ ʧʫʟʳʨʝ, ʚʳʭʦʜʷʱʝʤ ʠʟ ʝʛʦ ʨʪʘ, ʧʨʦʯʠʪʳʚʘʝʪʩʷ ʥʘʜʧʠʩʴ: ñʅʝ ʜʚʠʛʘʪʴʩʷ!ò 

ʃʝʜʝʨʤʘʥ ʦʙʲʷʩʥʷʝʪ: ñʆʥ ʦʭʨʘʥʷʝʪ ʤʦʠ ʨʘʙʦʪʳ. ʗ ʥʝ ʭʦʯʫ, ʯʪʦʙʳ ʢʪʦ-ʪʦ ʢʦʧʘʣʩʷ ʚ ʥʠʭò. 

ʆʥ ʦʙʣʘʜʘʝʪ ʫʜʠʚʠʪʝʣʴʥʳʤ ʯʫʚʩʪʚʦʤ ʶʤʦʨʘ ʠ ʫʭʤʳʣʷʝʪʩʷ, ʨʘʩʩʢʘʟʳʚʘʷ, ʢʘʢ ʝʛʦ ʨʫʛʘʣʠ 

ʚʩʝ ʵʪʠ ʛʦʜʳ ʟʘ ʧʨʠʜʫʤʘʥʥʦʝ ʠʤ ʥʘʟʚʘʥʠʝ ñʯʘʩʪʠʮʘ ɹʦʛʘò. ʂʘʢ-ʪʦ ʃʝʜʝʨʤʘʥ ʧʦʰʫʪʠʣ, ʯʪʦ ʵʪʦ 

ʥʘʟʚʘʥʠʝ ʦʙʠʜʝʣʦ ʩʨʘʟʫ ʜʚʝ ʛʨʫʧʧʳ ʣʶʜʝʡ: ʪʝʭ, ʢʪʦ ʚʝʨʠʣ ʚ ɹʦʛʘ, ʠ ʪʝʭ, ʢʪʦ ʥʝ ʚʝʨʠʣ. ʆʜʥʘʢʦ 

ʦʥ ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʝʟʥʳʤ, ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʚʣʠʷʥʠʠ ʨʝʣʠʛʠʠ ʥʘ ʥʘʫʯʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɸʤʝʨʠʢʝ ʠ ʧʦʟʞʝ, ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦ ʪʦʤ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʙʳʪʴ, ʝʩʣʠ ʙʳ 

ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʙʳʣ ʧʦʩʪʨʦʝʥ. ñʄʳ ʥʘʰʣʠ ʙʳ ʙʦʟʦʥ ʍʠʛʛʩʘ ʢ 1998 ʠʣʠ 1999 ʛʦʜʫ, ï ʛʦʚʦʨʠʪ 

ʦʥ. ï ʄʳ ʠʣʠ ʥʘʰʣʠ ʙʳ ʝʛʦ, ʠʣʠ ʧʦʥʷʣʠ, ʯʪʦ ʪʘʤ ʝʱʝ ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʚʩʝʡ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʴʶò. ɻʠʙʝʣʴ SSC ʦʟʥʘʯʘʣʘ: ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʘʜʝʞʜʳ ʥʘ ʧʦʙʝʜʫ ʚ ʦʭʦʪʝ ʥʘ ʯʘʩʪʠʮʳ 

ʍʠʛʛʩʘ ʪʝʧʝʨʴ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ñʊʝʚʘʪʨʦʥʦʤò ʚ ʌʝʨʤʠʣʘʙʝ. 

 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʣʝʩʦ ʬʦʨʪʫʥʳ ʧʦʜʥʠʤʘʣʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨ ʚʚʝʨʭ ʠ ʩʙʨʘʩʳʚʘʣʦ ʚʥʠʟ, 

ʥʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ɸʪʣʘʥʪʠʢʠ ʚ ɽʚʨʦʧʝ ʟʘʧʫʩʪʠʣʠ ʢʨʫʧʥʝʡʰʠʡ ʫʩʢʦʨʠʪʝʣʴ ʯʘʩʪʠʮ, ʨʘʚʥʦʛʦ 

ʢʦʪʦʨʦʤʫ ʤʠʨ ʝʱʝ ʥʝ ʚʠʜʝʣ. ʇʦ ʨʘʟʤʝʨʫ ʦʥ ʙʳʣ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʉʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʠ ʟʘʥʠʤʘʣ ʪʫʥʥʝʣʴ ʩ ʜʣʠʥʦʡ ʦʢʨʫʞʥʦʩʪʠ 17 ʤʠʣʴ, 

ʚʳʨʳʪʳʡ ʥʘ ʛʣʫʙʠʥʝ 100 ʤʝʪʨʦʚ ʧʦʜ ʟʝʤʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎɽʈʅʘ ʧʦʜ ɾʝʥʝʚʦʡ. ʋʩʢʦʨʠʪʝʣʴ 

ʙʳʣ ʥʘʟʚʘʥ ɹʦʣʴʰʠʤ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʤ ʢʦʣʣʘʡʜʝʨʦʤ (LEP), ʵʪʦ ʙʳʣʘ ʩʘʤʘʷ ʣʫʯʰʘʷ 

                                                 
129 ʀʟʜʘʪʝʣʴ ʃʝʜʝʨʤʘʥʘ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʠʢʪʦ ʥʠʢʦʛʜʘ ʥʝ ʩʣʳʰʘʣ ʦ ʇʠʪʝʨʝ ʍʠʛʛʩʝ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʝʛʦ ʠʤʝʥʠ ʚ ʥʘʟʚʘʥʠʠ ʢʥʠʛʠ ʥʝʧʨʘʚʠʣʴʥʦ. ɺʩʝ ʬʠʟʠʢʠ, ʩ ʢʦʪʦʨʳʤʠ ʷ ʛʦʚʦʨʠʣ ʦ ʚʪʦʨʦʤ ʠʤʝʥʠ ʯʘʩʪʠʮʳ (ʯʘʩʪʠʮʘ 

ɹʦʛʘ), ʦʪʚʝʨʛʘʣʠ ʝʛʦ. ʆʩʥʦʚʥʳʝ ʚʦʟʨʘʞʝʥʠʷ ï ʦʥʦ ʢʘʞʝʪʩʷ ʧʨʝʪʝʥʮʠʦʟʥʳʤ ʠ, ʚʦʟʤʦʞʥʦ, ʦʩʢʦʨʙʠʪʝʣʴʥʦ ʜʣʷ 

ʨʝʣʠʛʠʦʟʥʳʭ ʣʶʜʝʡ. ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʧʨʝʪʝʥʟʠʠ. ʌʠʟʠʢʠ ʚʳʩʢʘʟʳʚʘʶʪ ʩʧʨʘʚʝʜʣʠʚʳʝ ʫʧʨʝʢʠ, ʯʪʦ ʦʥʦ 

ʙʝʩʩʤʳʩʣʝʥʥʦ ʠ ʩʤʝʰʥʦ. ɼʨʫʛʠʝ ʥʘʟʚʘʥʠʷ ʯʘʩʪʠʮ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʷʩʥʳʤʠ, ʥʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʥʠ 

ʦʩʤʳʩʣʝʥʥʳ. ɺʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʥʘʟʚʘʥʠʷ ʦʢʘʟʘʣʦʩʴ ʦʩʦʙʝʥʥʦ ʥʝʫʜʘʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʢʥʠʛʘ ʃʝʜʝʨʤʘʥʘ 

ʧʦʷʚʠʣʘʩʴ, ʢʦʛʜʘ ʜʣʷ ʤʥʦʛʠʭ ʰʢʦʣ ʉʐɸ ʢʨʝʘʮʠʦʥʠʟʤ ʩʪʘʥʦʚʠʣʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʩ 

ʢʘʢʠʤʠ ʚʦʧʨʦʩʘʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʞʫʨʥʘʣʠʩʪʳ, ʫʧʦʤʠʥʘʷ ʯʘʩʪʠʮʫ ɹʦʛʘ, ʩʤ. ʩʪʘʪʴʶ ɼʝʥʥʠʩʘ ʆʚʝʨʙʘʷ ñʏʪʦ ʚ 

ʠʤʝʥʠ ʪʝʙʝ ʤʦʝʤ? ʈʘʟʙʦʨ ʯʘʩʪʠʮʳ ɹʦʛʘ, ʵʣʝʤʝʥʪʘʨʥʘʷ ʤʝʪʘʬʦʨʘ" (New York Times. August 2007). 

 



ʤʘʰʠʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʟʫʯʝʥʠʷ Z-ʯʘʩʪʠʮ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʝʝ ʧʝʨʝʜʝʣʘʶʪ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʝʱʝ ʙʦʣʴʰʠʭ ʵʥʝʨʛʠʡ, ʛʜʝ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ, ʧʨʷʯʝʪʩʷ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ʋʯʝʥʳʝ, ʦʭʦʪʠʚʰʠʝʩʷ ʟʘ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ ʚ ʎɽʈʅʝ, ʥʝ ʠʤʝʣʠ ʧʦʥʷʪʠʷ, ʯʪʦ ʠʭ ʦʞʠʜʘʝʪ. 

ʇʦʛʦʚʦʨʠʪʝ ʩ ʬʠʟʠʢʘʤʠ ʚ ʠʭ ʦʬʠʩʘʭ ʚ ʎɽʈʅʝ, ʠ ʜʘʞʝ ʪʝʧʝʨʴ ʦʥʠ ʚʨʷʜ ʣʠ ʧʦʥʠʤʘʶʪ ʵʪʦ. 

ʆʜʠʥ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ï ʫʯʘʩʪʥʠʢ ʚʩʝʭ ʵʪʠʭ ʩʦʙʳʪʠʡ ï ʩʢʘʟʘʣ ʤʥʝ, ʯʪʦ ʫ ʥʝʛʦ ʫʰʝʣ ʮʝʣʳʡ ʛʦʜ 

ʥʘ ʪʦ, ʯʪʦʙʳ ʦʧʨʘʚʠʪʴʩʷ ʦʪ ʩʪʨʝʩʩʘ ʧʦʩʣʝ ʛʦʥʦʢ ʥʘ ɹʦʣʴʰʦʤ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ. ʇʦʭʦʞʝ, ʦʭʦʪʘ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʘ ʠ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʧʨʦʩʪʳʤ 

ʜʝʣʦʤ... 

 

ɻʣʘʚʘ 7 
ɹʦʟʦʥ ʍʠʛʛʩʘ ʠ ñʞʝʣʝʟʥʘʷ ʣʝʜʠò 

 

ʏʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʦʩʥʦʚʥʦʡ ʢʦʤʧʣʝʢʩ ʎɽʈʅʘ ʠʟ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ ɾʝʥʝʚʳ, 

ʥʫʞʥʦ ʝʭʘʪʴ ʥʘ ʟʘʧʘʜ ʧʦ ʫʣʠʮʝ ʈʫʪ ʜʝ ʄʝʡʨʠʥ. ʅʘ ʚʭʦʜʝ ʦʭʨʘʥʥʠʢʠ ʧʦʧʨʦʩʷʪ ʜʦʢʫʤʝʥʪ, 

ʠʩʯʝʟʥʫʪ ʩ ʥʠʤ ʥʘ ʤʛʥʦʚʝʥʠʝ, ʘ ʟʘʪʝʤ ʚʝʨʥʫʪʩʷ ʠ ʧʨʦʧʫʩʪʷʪ ʚʘʩ, ʤʘʭʥʫʚ ʨʫʢʦʡ. ɿʘ ʪʫʨʥʠʢʝʪʦʤ 

ʚʳ ʫʚʠʜʠʪʝ ʩʢʦʧʣʝʥʠʝ ʦʬʠʩʥʳʭ ʟʜʘʥʠʡ ʠ ʧʘʨʢʠʥʛʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ ʠ ʧʝʰʝʭʦʜʥʳʤʠ ʪʨʦʪʫʘʨʘʤʠ. 

ʂʘʞʝʪʩʷ, ʯʪʦ ʚʳ ʧʦʧʘʣʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪ, ʦʭʚʘʯʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʤ ʙʫʤʦʤ ʠʟ-ʟʘ 

ʜʝʰʝʚʦʛʦ ʙʝʪʦʥʘ. ʂʘʤʧʫʩ ʟʘʥʠʤʘʝʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 30 ʛʘ ʠ ʨʘʩʧʦʣʦʞʝʥ ʧʨʷʤʦ ʥʘ 

ʬʨʘʥʢʦ-ʰʚʝʡʮʘʨʩʢʦʡ ʛʨʘʥʠʮʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʪʫʪ ʪʨʫʜʥʦ ʟʘʙʣʫʜʠʪʴʩʷ: 

ʥʘ ʩʪʝʥʘʭ ʟʜʘʥʠʡ ï ʛʠʛʘʥʪʩʢʠʝ ʥʦʤʝʨʘ, ʠʟ-ʟʘ ʯʝʛʦ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʦʭʦʞ ʥʘ ʦʞʠʚʰʫʶ 

ʦʛʨʦʤʥʫʶ ʢʘʨʪʫ. 

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʟʜʘʥʠʡ ʎɽʈʅʘ ï ʟʜʘʥʠʝ ʥʦʤʝʨ 501, ʧʦʭʦʞʝʝ ʥʘ ʦʪʝʣʴ 

ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ. ʕʪʦ ʛʣʘʚʥʘʷ ʩʪʦʣʦʚʘʷ. ɺʳ ʚʭʦʜʠʪʝ ʪʫʜʘ, ʙʝʨʝʪʝ ʧʦʜʥʦʩ, ʥʘʣʠʚʘʝʪʝ ʢʦʬʝ ʠʟ 

ʢʦʬʝʤʘʰʠʥʳ, ʤʠʥʫʝʪʝ ʩʪʦʡʢʠ, ʫʩʪʘʚʣʝʥʥʳʝ ʪʘʨʝʣʢʘʤʠ ʩ ʩʘʣʘʪʘʤʠ ʠ ʬʨʫʢʪʘʤʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʘʩ 

ʞʜʝʪ ʰʝʨʝʥʛʘ ʧʦʚʘʨʦʚ ï ʦʥʠ ʚʳʜʘʶʪ ʬʨʠʢʘʩʝ ʠʟ ʢʨʦʣʠʢʘ, ʧʘʩʪʫ, ʨʠʩ ʠ ʧʠʮʮʫ. 

ʇʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʢʘʩʩ ʨʘʩʧʦʣʦʞʝʥʳ ʙʝʩʢʦʥʝʯʥʳʝ ʨʷʜʳ ʩʪʦʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪʩʷ 

ʚ ʦʙʝʜʝʥʥʦʝ ʠ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ ʜʞʠʥʩʘʭ ʠ ʬʫʪʙʦʣʢʘʭ. ɽʩʣʠ ʧʦʛʦʜʘ ʥʝ 

ʩʣʠʰʢʦʤ ʧʨʦʪʠʚʥʘʷ, ʢʦʝ-ʢʪʦ ʟʘʥʠʤʘʝʪ ʩʪʦʣʠʢʠ ʥʘ ʪʝʨʨʘʩʝ, ʦʪʢʫʜʘ ʦʪʢʨʳʚʘʝʪʩʷ ʚʠʜ ʥʘ 

ʘʵʨʦʧʦʨʪ ʠ ɸʣʴʧʳ. ɻʦʚʦʨʷʪ, ʚ ʭʦʨʦʰʠʡ ʜʝʥʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʜʘʞʝ ʄʦʥʙʣʘʥ. 

ʎɽʈʅ ï ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʥʦ, ʛʫʣʷʷ ʧʦ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ, ʚʠʜʠʰʴ ʜʦʚʦʣʴʥʦ 

ʩʢʨʦʤʥʫʶ, ʘʩʢʝʪʠʯʥʫʶ ʢʘʨʪʠʥʫ. ʎɽʈʅ ʧʨʦʩʪʦ ʦʙʷʟʘʥ ʙʳʪʴ ʪʘʢʠʤ: ʦʥ ʧʦʣʫʯʘʝʪ ʚʟʥʦʩʳ ʦʪ 20 

ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ, ʦʙʱʝʡ ʩʫʤʤʦʡ 1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ, ʥʦ ʥʠ ʦʜʠʥ ʜʦʣʣʘʨ ʠʟ ʵʪʦʡ ʥʝʤʘʣʦʡ 

ʩʫʤʤʳ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʟʜʘʥʠʡ ʠ ʨʘʟʚʝʜʝʥʠʷ ʩʘʜʦʚ. ɺ ʎɽʈʅʝ ʜʝʥʴʛʠ 

ʙʫʢʚʘʣʴʥʦ ñʟʘʨʳʚʘʶʪʩʷ ʚ ʟʝʤʣʶò. 

ʄʘʣʦ ʢʪʦ ʟʥʘʝʪ ʙʦʣʴʰʝ ʃʠʥʘ ʕʚʘʥʩʘ, ʯʪʦ ʎɽʈʅ ʜʝʣʘʝʪ ʩ ʧʦʩʪʫʧʘʶʱʠʤʠ ʦʪ 

ʩʪʨʘʥ-ʜʦʥʦʨʦʚ ʜʝʥʴʛʘʤʠ. ʂʦʛʜʘ ʕʚʘʥʩ ʚʭʦʜʠʪ ʚ ʩʪʦʣʦʚʫʶ, ʦʥ ʚʳʛʣʷʜʠʪ ʜʦʚʦʣʴʥʦ 

ʙʝʟʟʘʙʦʪʥʳʤ ʯʝʣʦʚʝʢʦʤ. ɺʦʪ ʦʥ ï ʚ ʰʦʨʪʘʭ ʠ ʨʫʙʘʰʢʝ ʧʦʣʦ, ʪʦʣʴʢʦ ʯʪʦ ʩ ʤʝʩʪʥʦʛʦ ʧʦʣʷ ʜʣʷ 

ʛʦʣʴʬʘ. ʆʬʠʮʠʘʣʴʥʦ ʦʥ ʚ ʦʪʧʫʩʢʝ. ʋ ʕʚʘʥʩʘ, ʢʦʪʦʨʦʤʫ ʦʩʪʘʣʩʷ ʛʦʜ ʜʦ ʧʝʥʩʠʠ, ʘʢʢʫʨʘʪʥʳʡ 

ʢʦʨʦʪʢʠʡ ʝʞʠʢ ʩʝʜʳʭ ʚʦʣʦʩ, ʟʘʜʫʙʝʚʰʘʷ ʟʘʛʦʨʝʣʘʷ ʢʦʞʘ ʠ ʬʠʛʫʨʘ ʙʳʚʰʝʛʦ ʨʝʛʙʠʩʪʘ. ʄʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʧʦʜ ʟʝʤʣʝʡ ʫ ʥʝʛʦ ʚ ʛʝʥʘʭ. ʆʥ ʨʦʜʠʣʩʷ ʚ ʚʘʣʣʠʡʩʢʦʡ ʜʝʨʝʚʥʝ ɸʙʝʨʜʝʨ, ʛʜʝ 

ʠʟʜʘʚʥʘ ʜʦʙʳʚʘʣʠ ʫʛʦʣʴ, ʠ ʝʛʦ ʦʪʝʮ ʧʨʦʚʝʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʞʠʟʥʠ ʚ ʰʘʭʪʝ, ʧʦʜ ʟʝʤʣʝʡ. 

ɿʘ ʩʦʨʦʢ ʣʝʪ ʨʘʙʦʪʳ ʚ ʎɽʈʅʝ ʕʚʘʥʩ ʧʦʪʨʫʜʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʢʦʣʣʘʡʜʝʨʘʭ, 

ʩʪʨʦʠʚʰʠʭʩʷ ʟʜʝʩʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʇʷʪʥʘʜʮʘʪʴ ʣʝʪ ʥʘʟʘʜ ʦʥ ʚʦʟʛʣʘʚʠʣ ʢʦʤʘʥʜʫ, ʥʘʯʘʚʰʫʶ 

ʩʦʙʠʨʘʪʴ ʠʟ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʛʣʘʚʥʦʝ ʜʝʪʠʱʝ ʎɽʈʅʘ ï ɹɸʂ, ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ 

(LHC). ɺʩʝʤ ʙʳʣʦ ʷʩʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʕʚʘʥʩ ʜʦʣʞʝʥ ʩʪʘʪʴ ʣʠʜʝʨʦʤ ï ʚʝʜʴ ʥʠʢʪʦ ʣʫʯʰʝ ʝʛʦ ʥʝ 

ʟʥʘʣ, ʢʘʢ ʩʪʨʦʠʪʴ ʫʩʢʦʨʠʪʝʣʴ. 

LHC ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʠʩʪʦʨʠʷ ʎɽʈʅʘ, ʥʦ ʷ ʧʨʠʝʭʘʣ ʩʶʜʘ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʦ ʝʛʦ 

ʧʨʦʰʣʦʤ. ɼʦ ʪʦʛʦ ʢʘʢ ʕʚʘʥʩ ʙʳʣ ʥʘʟʥʘʯʝʥ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ LHC, ʦʥ ʙʳʣ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ LHC ʚ ʎɽʈʅʝ ï ɹʦʣʴʰʦʛʦ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʛʦ 

ʢʦʣʣʘʡʜʝʨʘ (LEP), ʩʪʨʦʠʚʰʝʛʦʩʷ ʚ 1983-1988 ʛʦʜʘʭ. ʇʦʩʢʦʣʴʢʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʦʝʢʪ 

ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʧʦʯʠʣ ʚ ʙʦʟʝ, LEP ʩʪʘʣ ʧʝʨʚʳʤ ʫʩʢʦʨʠʪʝʣʝʤ ʯʘʩʪʠʮ, 



ʥʘʯʘʚʰʠʤ ʩʝʨʴʝʟʥʫʶ ʦʭʦʪʫ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ
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. ʍʦʪʷ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ñʊʝʚʘʪʨʦʥò ʣʘʙʦʨʘʪʦʨʠʠ 

ʌʝʨʤʠ ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʪʘʤ ʥʝ ʫʜʘʣʦʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʯʘʩʪʠʮ ʩ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʠʷʤʠ, ʪʘʢ ʯʪʦ ʫ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ 

ʧʦʢʘ ʥʝ ʙʳʣʦ ʰʘʥʩʦʚ ʧʦʡʤʘʪʴ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʇʦʪʨʝʙʦʚʘʣʘʩʴ ʩʝʨʴʝʟʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʢʘʢ 

ʩʘʤʦʡ ʤʘʰʠʥʳ, ʪʘʢ ʠ ʜʝʪʝʢʪʦʨʦʚ, ʯʪʦʙʳ ñʊʝʚʘʪʨʦʥò ʩʪʘʣ ʛʣʘʚʥʳʤ ʦʭʦʪʥʠʢʦʤ ʟʘ 

ʥʝʫʣʦʚʠʤʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʅʦ ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʫʞʝ ʯʝʨʝʟ 15 ʣʝʪ ʧʦʩʣʝ ʟʘʧʫʩʢʘ LEP. 

ʂʦʛʜʘ LEP ʙʳʣ ʧʦʩʪʨʦʝʥ, ʵʪʘ ʤʘʰʠʥʘ ʦʢʘʟʘʣʘʩʴ ʢʨʫʧʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʚ 

ʤʠʨʝ ʠ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʠʟ ʚʩʝʭ, ʩ ʢʦʪʦʨʳʤʠ ʢʦʛʜʘ-ʣʠʙʦ ʠʤʝʣ ʜʝʣʦ ʎɽʈʅ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʣʣʘʡʜʝʨʘ ʧʦʜʥʷʣʠ ʩʪʦʣʴʢʦ ʧʨʦʙʣʝʤ, ʯʪʦ ʠʭ ʭʚʘʪʠʣʦ ʥʘ ʫʯʝʙʥʳʝ ʧʨʠʤʝʨʳ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʚʧʝʨʝʜ. ʎɽʈʅ ʩʣʘʚʠʣʩʷ ʪʝʤ, ʯʪʦ ʝʛʦ ʫʯʝʥʳʝ 

ʫʤʝʶʪ ʩʪʘʣʢʠʚʘʪʴ ʧʨʦʪʦʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʅʦ LEP ʙʳʣ ʫʭʦʜʦʤ ʦʪ ʪʨʘʜʠʮʠʠ ï ʦʥ 

ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʟʠʪʨʦʥʦʚ ï ʵʢʚʠʚʘʣʝʥʪʦʚ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʘʥʪʠʚʝʱʝʩʪʚʝ. ʇʦʩʢʦʣʴʢʫ ʠ ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʟʠʪʨʦʥʳ ï ʠʩʪʠʥʥʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʠʭ 

ʥʝʣʴʟʷ ʨʘʟʙʠʪʴ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠ, ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʣʦʙ ʚ ʣʦʙ ʧʨʠʚʦʜʠʪ 

ʪʦʣʴʢʦ ʢ ʚʳʜʝʣʝʥʠʶ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʚʠʜʳ ʤʘʪʝʨʠʠ. 

ʆʬʠʩ ʃʠʥʘ ʕʚʘʥʩʘ ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʩʪʦʣʦʚʦʡ, ʚ ʧʷʪʠ ʤʠʥʫʪʘʭ ʝʟʜʳ ʥʘ ʤʘʰʠʥʝ. ʀ 

ʚʦʪ ʤʳ ʚʭʦʜʠʤ ʚ ʝʛʦ ʢʘʙʠʥʝʪ. ʇʨʦʛʣʷʜʝʚ ʢʘʢʠʝ-ʪʦ ʙʫʤʘʛʠ, ʣʝʞʘʚʰʠʝ ʫ ʥʝʛʦ ʥʘ ʩʪʦʣʝ, ʕʚʘʥʩ 

ʩʘʜʠʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʩʚʦʡ ʨʘʩʩʢʘʟ. ʇʦʣʢʠ ʟʘ ʝʛʦ ʩʧʠʥʦʡ ʟʘʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʘʤʠ ʫʩʢʦʨʠʪʝʣʷ, ʘ 

ʩʨʝʜʠ ʬʦʪʦʛʨʘʬʠʡ, ʢʦʪʦʨʳʤʠ ʫʚʝʰʘʥʘ ʦʜʥʘ ʠʟ ʩʪʝʥ, ʝʩʪʴ ʩʥʠʤʦʢ ʕʚʘʥʩʘ ʨʷʜʦʤ ʩ ʇʠʪʝʨʦʤ 

ʍʠʛʛʩʦʤ. ñLEP ʙʳʣ ʫʥʠʢʘʣʴʥʦʡ ʤʘʰʠʥʦʡò, ï ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʚʩʧʦʤʠʥʘʝʪ ʕʚʘʥʩ. 

ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʢʦʣʣʘʡʜʝʨ ʙʫʜʝʪ ʟʘʧʫʱʝʥ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʧʫʯʢʠ ʯʘʩʪʠʮ, 

ʧʨʝʞʜʝ ʯʝʤ ʩʪʦʣʢʥʫʪʴʩʷ, ʜʦʣʞʥʳ ʫʩʢʦʨʠʪʴʩʷ ʧʨʠʤʝʨʥʦ ʜʦ 50 ɻʵɺ ʢʘʞʜʳʡ. ɿʘʜʘʯʘ ʵʪʦʛʦ 

ʵʪʘʧʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ Z-ʯʘʩʪʠʮ ʠ ʠʟʫʯʠʪʴ ʠʭ ʜʦ 

ʤʝʣʴʯʘʡʰʠʭ ʧʦʜʨʦʙʥʦʩʪʝʡ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʵʥʝʨʛʠʷ ʧʫʯʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʦ 80 

ɻʵɺ ʢʘʞʜʳʡ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʦʞʜʝʥʠʷ ʧʘʨ W-ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ. 

ɽʩʣʠ ʚʳ ʩʦʙʠʨʘʝʪʝʩʴ ʩʪʨʦʠʪʴ ʫʩʢʦʨʠʪʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʥʘʧʨʠʤʝʨ ʪʘʢʦʡ, ʢʘʢ 

LEP, ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʚʳ ʜʦʣʞʥʳ ʥʘʡʪʠ 

ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʨʘʟʤʝʨʦʚ. ʄʘʣʳʝ ʢʦʣʴʮʝʚʳʝ ʢʦʣʣʘʡʜʝʨʳ 

ʥʝʵʬʬʝʢʪʠʚʥʳ, ʧʦʪʦʤʫ ʯʪʦ, ʢʦʛʜʘ ʚʳ ʫʩʢʦʨʷʝʪʝ ʵʣʝʢʪʨʦʥʳ ʥʘ ʪʨʘʝʢʪʦʨʠʷʭ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ, 

ʦʥʠ ʪʝʨʷʶʪ ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʠʟʣʫʯʝʥʠʷ
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. ɹʦʣʴʰʠʝ ʫʩʢʦʨʠʪʝʣʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ 

ʵʪʦʤ ʩʤʳʩʣʝ, ʫ ʥʠʭ ʢʨʠʚʠʟʥʘ ʪʨʘʝʢʪʦʨʠʠ ʵʣʝʢʪʨʦʥʦʚ ʤʝʥʴʰʝ, ʦʜʥʘʢʦ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ. 

ɺ ʥʘʯʘʣʝ ʎɽʈʅ ʧʣʘʥʠʨʦʚʘʣ ʧʦʩʪʨʦʠʪʴ ʜʣʷ LEP 50-ʢʠʣʦʤʝʪʨʦʚʦʝ ʢʦʣʴʮʦ, ʥʦ ʩʪʦʠʤʦʩʪʴ 

ʦʢʘʟʘʣʘʩʴ ʟʘʦʙʣʘʯʥʦʡ. ʆʩʪʘʥʦʚʠʣʠʩʴ ʥʘ 27-ʢʠʣʦʤʝʪʨʦʚʦʤ ʢʦʣʴʮʝ ʠ ʯʝʪʳʨʝʭ ʦʛʨʦʤʥʳʭ 

ʜʝʪʝʢʪʦʨʘʭ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʚʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʷʚʠʪʴʩʷ ʥʘ ʩʚʝʪ ʧʨʠ ʢʘʞʜʦʤ 

ʩʪʦʣʢʥʦʚʝʥʠʠ. 

ʆʧʨʝʜʝʣʠʚʰʠʩʴ ʩ ʨʘʟʤʝʨʦʤ ʤʘʰʠʥʳ, ʩʪʘʣʠ ʠʩʢʘʪʴ ʤʝʩʪʦ ʜʣʷ ʥʝʝ. ʇʨʠʥʷʪʴ ʵʪʦ ʨʝʰʝʥʠʝ 

ʦʢʘʟʘʣʦʩʴ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. ɹʦʣʴʰʦʡ ʨʘʟʤʝʨ LEP ʦʟʥʘʯʘʣ, ʯʪʦ ʥʫʞʥʦ ʢʫʧʠʪʴ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ 

ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʨʷʜʦʤ ʩ ʦʩʥʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʎɽʈʅʘ, ʘ ʜʝʥʝʛ ʥʘ ʵʪʦ ʥʝ ʭʚʘʪʘʣʦ. ɼʝʰʝʚʣʝ 

                                                 
130 ɹʦʣʝʝ ʧʦʣʥʳʡ ʦʙʟʦʨ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɹʦʣʴʰʦʛʦ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʛʦ 

ʢʦʣʣʘʡʜʝʨʘ ʩʤ. ʚ ʢʥ.: Herwig Schopper. LEP: The Lord of the Collider Rings at Cern 1980-2000. Springer, 2009. 

ɾʫʨʥʘʣ ʎɽʈʅʘ ñCERN Courierò ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʠ ʙʝʩʧʣʘʪʥʳʤ ʨʝʩʫʨʩʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʜʣʷ ʞʝʣʘʶʱʠʭ 

ʫʟʥʘʪʴ ʧʦʙʦʣʴʰʝ ʦ ʤʘʰʠʥʝ. 

 

131 ʕʥʝʨʛʠʷ, ʢʦʪʦʨʫʶ ʵʣʝʢʪʨʦʥʳ ʪʝʨʷʶʪ, ʜʚʠʛʘʷʩʴ ʧʦ ʠʟʦʛʥʫʪʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʭʨʦʪʨʦʥʥʳʤ 

ʠʟʣʫʯʝʥʠʝʤ. ʕʪʠ ʧʦʪʝʨʠ ʤʝʰʘʶʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʫʯʢʦʚ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʪʘʢ ʢʘʢ ʯʝʤ ʙʳʩʪʨʝʝ ʵʣʝʢʪʨʦʥʳ ʣʝʪʷʪ, 

ʪʝʤ ʙʦʣʴʰʝ ʦʥʠ ʠʟʣʫʯʘʶʪ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʜʦʣʞʥʦ ʚʳʢʘʯʠʚʘʪʴʩʷ ʠʟ ʫʩʢʦʨʷʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʦ 

ʝʩʪʴ ʠ ʜʨʫʛʘʷ ʩʪʦʨʦʥʘ ʤʝʜʘʣʠ. ʉʠʥʭʨʦʪʨʦʥʥʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝʚʝʨʦʷʪʥʦ ʠʥʪʝʥʩʠʚʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ ï ʦʪ ʙʝʣʢʦʚ ʜʦ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʩʠʥʭʨʦʪʨʦʥʝ 

Diamond ʚ ʆʢʩʬʦʨʜʰʠʨʝ ʩʠʥʭʨʦʪʨʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʩʚʠʪʢʦʚ 

ʄʝʨʪʚʦʛʦ ʤʦʨʷ ʙʝʟ ʠʭ ʨʘʩʧʨʷʤʣʝʥʠʷ ʠ ʧʦʨʯʠ ʭʨʫʧʢʦʛʦ ʧʘʧʠʨʫʩʘ. 

 



ʙʳʣʦ ʧʨʠʚʣʝʯʴ ʩʚʝʨʭʤʦʱʥʳʝ ʙʫʨʠʣʴʥʳʝ ʤʘʰʠʥʳ ʠ ʧʨʦʨʳʪʴ ʪʫʥʥʝʣʴ ʜʣʷ ʢʦʣʣʘʡʜʝʨʘ ʧʦʜ 

ʟʝʤʣʝʡ. ʇʦʜʟʝʤʥʳʡ ʚʘʨʠʘʥʪ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ. ʉʣʦʡ ʟʝʤʣʠ ʥʘʜ ʫʩʢʦʨʠʪʝʣʝʤ 

ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʝʪ ʦʪ ʠʟʣʫʯʘʝʤʦʡ ʠʤ ʨʘʜʠʘʮʠʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ ʟʘʱʠʱʘʝʪ ʠ ʩʘʤ 

ʫʩʢʦʨʠʪʝʣʴ ʦʪ ʚʦʟʤʦʞʥʳʭ ʚʨʝʜʠʪʝʣʝʡ-ʜʠʚʝʨʩʘʥʪʦʚ. ʀ ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʧʦʜʟʝʤʥʳʡ 

ʚʘʨʠʘʥʪ ʧʦʟʚʦʣʷʝʪ ʥʝ ʠʩʧʦʨʪʠʪʴ ʢʨʘʩʠʚʳʡ ʩʝʣʴʩʢʠʡ ʧʝʡʟʘʞ ï ʥʘ ʬʦʥʝ ʠʜʠʣʣʠʯʝʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʥʝ ʧʦʷʚʠʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʤʦʥʩʪʨ, ʦʢʨʫʞʝʥʥʳʡ ʟʘʙʦʨʦʤ ʠʟ ʢʦʣʶʯʝʡ ʧʨʦʚʦʣʦʢʠ. 

ʅʦ ʝʩʪʴ ʠ ʤʠʥʫʩʳ. ʇʦʩʪʨʦʡʢʘ ʧʦʜ ʟʝʤʣʝʡ ʤʘʰʠʥʳ ʪʘʢʦʛʦ ʨʘʟʤʝʨʘ, ʢʘʢ LEP, ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʶʚʝʣʠʨʥʦʡ ʪʝʭʥʠʢʠ. ʀ ʝʱʝ ï ʢʦʛʜʘ ʯʪʦ-ʪʦ ʧʦʨʪʠʪʩʷ ʧʦʜ ʟʝʤʣʝʡ, 

ʵʪʦ ʯʪʦ-ʪʦ ʦʯʝʥʴ ʪʨʫʜʥʦ ʨʝʤʦʥʪʠʨʦʚʘʪʴ. 

ʀ ʚʩʝ-ʪʘʢʠ ʎɽʈʅ ʚʳʙʨʘʣ ʧʦʜʟʝʤʥʳʡ ʚʘʨʠʘʥʪ, ʥʦ ʵʪʦ ʨʝʰʝʥʠʝ ʧʦʨʦʜʠʣʦ ʯʝʨʝʜʫ ʥʦʚʳʭ 

ʧʨʦʙʣʝʤ. ɽʩʣʠ ʥʘʯʝʨʪʠʪʴ ʥʘ ʟʝʤʣʝ ʢʦʣʴʮʦ LEP, ʦʥʦ ʦʢʘʞʝʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʯʪʦʙʳ 

ʚʪʠʩʥʫʪʴʩʷ ʤʝʞʜʫ ʘʵʨʦʧʦʨʪʦʤ ɾʝʥʝʚʳ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʛʦʨʘʤʠ ʖʨʘ ʩ ʜʨʫʛʦʡ. ʇʦʜ ʟʝʤʣʝʡ 

ʧʨʦʙʣʝʤ ʦʢʘʟʘʣʦʩʴ ʥʝ ʤʝʥʴʰʝ. ɸʵʨʦʧʦʨʪ ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘ ʧʦʨʦʜʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʩʠ ʢʘʤʥʷ 

ʠ ʨʳʭʣʦʡ ʧʦʯʚʳ, ʪʘʢ ʯʪʦ ʙʫʨʝʥʠʝ ʪʫʥʥʝʣʷ ʚ ʥʝʡ ʙʳʣʦ ʩʫʱʠʤ ʢʦʰʤʘʨʦʤ. ɸ ʧʦʜ ʛʦʨʘʤʠ ʖʨʘ 

ʟʘʣʝʛʘʣʠ ʧʣʘʩʪʳ ʠʟʚʝʩʪʥʷʢʘ, ʧʨʦʥʠʟʘʥʥʳʝ ʨʘʟʣʦʤʘʤʠ ʠ ʪʨʝʱʠʥʘʤʠ ʩ ʚʦʜʦʡ. 

ɻʝʦʣʦʛʠ-ʵʢʩʧʝʨʪʳ ʧʨʝʜʫʧʨʝʜʠʣʠ, ʯʪʦ ʧʦʧʳʪʢʘ ʧʝʨʝʩʝʯʴ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʵʪʠʭ ʨʘʟʣʦʤʦʚ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ ʥʘ 16 ʤʣʥ ʜʦʣʣʘʨʦʚ ʠ ʟʘʜʝʨʞʘʪʴ ʟʘʧʫʩʢ ʫʩʢʦʨʠʪʝʣʷ ʙʦʣʴʰʝ 

ʯʝʤ ʥʘ ʛʦʜ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʦʦʨʫʞʝʥʠʶ ʪʫʥʥʝʣʷ, ʠʥʞʝʥʝʨʳ ʎɽʈʅʘ ʧʨʦʙʫʨʠʣʠ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ, ʯʪʦʙʳ ʥʘʨʠʩʦʚʘʪʴ ʧʦʜʨʦʙʥʝʡʰʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ 

ʨʝʛʠʦʥʘ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʦʥʠ ʥʘʢʦʥʝʮ ʧʦʥʷʣʠ, ʯʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ. ʆʥʠ ʩʣʝʛʢʘ ʩʜʚʠʥʫʣʠ 

ʧʦʣʦʞʝʥʠʝ ʪʫʥʥʝʣʷ, ʟʘʪʝʤ ʥʘʢʣʦʥʠʣʠ, ʯʪʦʙʳ ʦʥ ʧʣʘʚʥʦ ʦʧʫʩʢʘʣʩʷ ʚʥʠʟ ʩ ʛʣʫʙʠʥʳ ʦʢʦʣʦ 50 

ʤʝʪʨʦʚ ʚ ʧʨʝʜʛʦʨʴʷʭ ʖʨʳ ʜʦ ʛʣʫʙʠʥʳ ʙʦʣʝʝ ʯʝʤ 100 ʤʝʪʨʦʚ ʧʦʜ ʘʵʨʦʧʦʨʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʯʪʠ ʚʝʩʴ ʙʝʪʦʥʥʳʡ ʪʫʥʥʝʣʴ ʯʝʪʳʨʝʭʤʝʪʨʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʙʳʣ ʧʨʦʣʦʞʝʥ ʚ ʪʚʝʨʜʳʭ ʧʦʨʦʜʘʭ. 

ʄʝʩʪʥʳʝ ʟʘʢʦʥʳ ʚ ʨʘʡʦʥʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʎɽʈʅ, ʪʘʢʦʚʳ, ʯʪʦ ʥʝʣʴʟʷ ʧʨʦʩʪʦ ʧʨʠʡʪʠ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʢʦʣʦʩʩʘʣʴʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï ʠʣʠ ʯʪʦ-ʥʠʙʫʜʴ ʝʱʝ ʚ ʵʪʦʤ 

ʨʦʜʝ ï ʧʦʜ ʯʴʠʤ-ʪʦ ʜʦʤʦʤ, ʥʝ ʩʧʨʘʰʠʚʘʷ ʨʘʟʨʝʰʝʥʠʷ ʫ ʭʦʟʷʝʚ. ʂʦʣʣʘʡʜʝʨ LEP ʧʝʨʝʩʝʢʘʣ 

ʠʟʚʠʣʠʩʪʫʶ ʬʨʘʥʢʦ-ʰʚʝʡʮʘʨʩʢʫʶ ʛʨʘʥʠʮʫ ʯʝʪʳʨʝ ʨʘʟʘ ʠ ʧʨʦʭʦʜʠʣ ʧʨʷʤʦ ʧʦʜ ʜʦʤʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʛʨʘʥʠʮʳ. ɽʩʣʠ ʚʳ ʞʠʚʝʪʝ ʚ ʐʚʝʡʮʘʨʠʠ, ʟʘʢʦʥ ʩʪʨʘʥʳ 

ʛʣʘʩʠʪ, ʯʪʦ ʚʘʤ ʧʨʠʥʘʜʣʝʞʠʪ ʟʝʤʣʷ ʧʦʜ ʚʘʰʠʤ ʜʦʤʦʤ ʥʘ ʛʣʫʙʠʥʫ ʧʨʠʤʝʨʥʦ 30-50 ʤʝʪʨʦʚ. 

ʇʨʠʥʠʤʘʷ ʪʘʢʦʡ ʟʘʢʦʥ, ʚʣʘʩʪʠ ʠʤʝʣʠ ʚ ʚʠʜʫ, ʯʪʦ ʦʥ ʥʝ ʧʦʟʚʦʣʠʪ ʢʦʤʤʫʥʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʤʝʰʘʪʴ ʚʣʘʜʝʣʴʮʘʤ ʜʦʤʘ ʧʦʩʪʨʦʠʪʴ ʧʦʜʟʝʤʥʳʡ ʛʘʨʘʞ ʠʣʠ ʜʘʞʝ ʚʳʨʳʪʴ 

ʘʨʪʝʟʠʘʥʩʢʫʶ ʩʢʚʘʞʠʥʫ. ɺʦ ʌʨʘʥʮʠʠ ʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʢʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʰʚʝʡʮʘʨʩʢʦʛʦ, ʠ ʢʘʨʜʠʥʘʣʴʥʦ. ɽʩʣʠ ʚʘʤ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʞʠʪʴ ʚʦ ʌʨʘʥʮʠʠ, ʚʳ ʚʣʘʜʝʝʪʝ 

ʟʝʤʣʝʡ ʧʦʜ ʚʘʰʠʤ ʜʦʤʦʤ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ, ʜʦ ʮʝʥʪʨʘ ɿʝʤʣʠ. ʊʫʥʥʝʣʴ ʢʦʣʣʘʡʜʝʨʘ ʧʨʦʭʦʜʠʣ 

ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʥʝ ʙʝʩʧʦʢʦʠʪʴʩʷ ʥʘ ʵʪʦʪ ʩʯʝʪ ʥʘ ʰʚʝʡʮʘʨʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʚʦ ʌʨʘʥʮʠʠ ʨʫʢʦʚʦʜʩʪʚʫ ʎɽʈʅʘ ʧʨʠʰʣʦʩʴ ʧʦʣʫʯʠʪʴ ʧʠʩʴʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʧʨʠʤʝʨʥʦ ʦʪ 2000 ʜʦʤʦʚʣʘʜʝʣʴʮʝʚ, ʧʨʝʞʜʝ ʯʝʤ ʩʪʨʦʠʪʝʣʠ ʩʤʦʛʣʠ ʥʘʯʘʪʴ ʢʦʧʘʪʴ. ʅʝʢʦʪʦʨʳʝ 

ʠʟ ʭʦʟʷʝʚ ʦʪʢʘʟʳʚʘʣʠʩʴ ʧʦʜʧʠʩʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ, ʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʬʨʘʥʮʫʟʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʫʰʣʦ ʜʚʘ ʛʦʜʘ! 

ʆʪʥʦʰʝʥʠʷ ʎɽʈʅʘ ʩ ʦʢʨʝʩʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʱʠʥʦʡ ʥʘʧʨʷʛʣʠʩʴ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʥʝʢʠʡ ʬʠʟʠʢ, ʨʘʙʦʪʘʚʰʠʡ ʚ ʮʝʥʪʨʝ, ʧʨʝʜʫʧʨʝʜʠʣ, ʯʪʦ LEP ʙʫʜʝʪ ʦʪʨʘʚʣʷʪʴ ʧʦʣʷ ï 

ʟʘʛʨʷʟʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʘʢ ʤʠʣʣʠʦʥ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʠ ʬʝʨʤʝʨʳ, ʠ 

ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʩʪʨʘʰʥʦ ʚʦʟʙʫʜʠʣʠʩʴ. ʋʯʝʥʳʡ ʪʦʪ ʧʦʜʥʷʣ ʩʝʨʴʝʟʥʳʡ ʚʦʧʨʦʩ, ʥʦ ʠʩʢʘʟʠʣ 

ʬʘʢʪʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʯʘʩʪʠʮʳ ʥʦʩʷʪʩʷ ʧʦ ʢʨʫʛʫ ʚʥʫʪʨʠ ʫʩʢʦʨʠʪʝʣʷ LEP, ʠ ʧʨʠ ʵʪʦʤ 

ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ, ʝʩʣʠ ʙʳ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʚʦʟʜʫʭʝ, ʤʦʛʣʦ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʟʦʥ ʠ 

ʦʢʠʩʣʳ ʘʟʦʪʘ. ʅʘ ʟʝʤʣʝ ʵʪʦ ʩʦʟʜʘʣʦ ʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʦ LEP ʚʝʜʴ 

ʩʠʜʠʪ ʧʦʜ ʟʝʤʣʝʡ ʠ ʟʘʵʢʨʘʥʠʨʦʚʘʥ ʩʚʠʥʮʦʤ, ʘʣʶʤʠʥʠʝʤ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʦʢʨʫʞʝʥ ʤʘʛʥʠʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʠ ʬʦʢʫʩʠʨʫʶʪ ʧʫʯʢʠ. ʂʦʛʜʘ ʠʥʞʝʥʝʨʳ ʎɽʈʅʘ ʫʯʣʠ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, 

ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʠʟ ʰʘʭʪ ʚʝʥʪʠʣʷʮʠʠ ʵʢʚʠʚʘʣʝʥʪʥʳ ʚʩʝʛʦ ʣʠʰʴ 

ʟʘʛʨʷʟʥʝʥʠʶ, ʚʳʟʚʘʥʥʦʤʫ ʥʝʩʢʦʣʴʢʠʤʠ ʣʠʰʥʠʤʠ ʤʘʰʠʥʘʤʠ ʥʘ ʤʝʩʪʥʳʭ ʜʦʨʦʛʘʭ. 



ɺ 1983 ʛʦʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʢʦʥʝʮ ʥʘʯʘʣʦʩʴ. LEP ʩʪʘʣ ʢʨʫʧʥʝʡʰʠʤ ʛʨʘʞʜʘʥʩʢʠʤ 

ʠʥʞʝʥʝʨʥʳʤ ʧʨʦʝʢʪʦʤ ʚ ɽʚʨʦʧʝ. ʉʦʦʨʫʞʝʥʠʝ 27-ʢʠʣʦʤʝʪʨʦʚʦʛʦ ʢʦʣʴʮʝʚʦʛʦ ʪʫʥʥʝʣʷ ʙʳʣʦ 

ʪʦʣʴʢʦ ʥʘʯʘʣʦʤ. ɺ ʚʦʩʝʤʥʘʜʮʘʪʠ ʪʦʯʢʘʭ ʚ ʪʫʥʥʝʣʝ ʙʳʣʠ ʚʳʨʳʪʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ, 

ʯʪʦʙʳ ʣʶʜʠ ʤʦʛʣʠ ʯʝʨʝʟ ʵʪʠ ʚʭʦʜʳ ʚʭʦʜʠʪʴ ʠ ʚʳʭʦʜʠʪʴ. ɺ ʢʘʤʝʥʥʦʡ ʧʦʨʦʜʝ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʪʫʥʥʝʣʷ ʚʳʜʦʣʙʠʣʠ ʯʝʪʳʨʝ ʦʛʨʦʤʥʳʝ ʧʝʱʝʨʳ ï ʚ ʥʠʭ ʩʤʦʥʪʠʨʦʚʘʣʠ ʜʝʪʝʢʪʦʨʳ ʜʣʷ 

ʢʦʣʣʘʡʜʝʨʘ. ʂ ʵʪʠʤ ʧʝʱʝʨʘʤ ʜʦʙʘʚʠʣʠʩʴ ʝʱʝ ʰʝʩʪʴʜʝʩʷʪ ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʡ ʠ ʥʠʰ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʦʣʴʢʦ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʠʟ 1,4 ʤʣʥ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʢʘʤʝʥʥʦʡ ʧʦʨʦʜʳ, ʚʳʥʫʪʦʡ 

ʠʟ-ʧʦʜ ʟʝʤʣʠ, ʧʨʠʰʣʦʩʴ ʥʘ ʦʩʥʦʚʥʦʡ ʪʫʥʥʝʣʴ, ʦʩʪʘʣʴʥʳʝ ï ʥʘ ʧʝʱʝʨʳ ʜʣʷ ʜʝʪʝʢʪʦʨʦʚ ʠ 

ʢʘʤʝʨ. 

ʎɽʈʅ ʪʱʘʪʝʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʣ ʢʘʞʜʳʡ ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ LEP. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ 

ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʘʚʘʨʠʠ ʩʣʫʯʘʣʠʩʴ. ɺ ʩʝʥʪʷʙʨʝ 1986 ʛʦʜʘ ʙʫʨʠʣʴʥʳʝ ʤʘʰʠʥʳ 

ʥʘʪʢʥʫʣʠʩʴ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʣʦʤ, ʠ ʪʫʥʥʝʣʴ ʟʘʪʦʧʠʣʦ ʚʦʜʦʡ. ʇʦʪʨʝʙʦʚʘʣʦʩʴ ʚʦʩʝʤʴ 

ʤʝʩʷʮʝʚ, ʯʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʧʦʪʦʢ, ʦʩʫʰʠʪʴ ʪʫʥʥʝʣʴ ʠ ʧʨʦʜʦʣʞʠʪʴ ʙʫʨʝʥʠʝ. ʈʷʜʦʤ ʩ 

ʘʵʨʦʧʦʨʪʦʤ ʧʨʠ ʧʦʧʳʪʢʝ ʧʨʦʩʚʝʨʣʠʪʴ ʪʨʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʰʘʭʪʳ ʨʘʙʦʯʠʝ ʥʘʪʢʥʫʣʠʩʴ ʝʱʝ ʥʘ 

ʦʜʥʦ ʧʨʝʧʷʪʩʪʚʠʝ. ʉʤʝʩʴ ʟʝʤʣʠ ʠ ʢʘʤʥʝʡ ʙʳʣʘ ʧʨʦʧʠʪʘʥʘ ʚʦʜʦʡ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʦ ʛʣʫʙʠʥʳ 

100 ʤʝʪʨʦʚ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʣʦ ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʫʘʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, ʠʥʞʝʥʝʨʳ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʦʧʫʩʪʠʪʴ ʪʨʫʙʳ ʚ ʟʝʤʣʶ ʪʘʤ, ʛʜʝ 

ʜʦʣʞʥʘ ʙʳʣʘ ʧʨʦʭʦʜʠʪʴ ʰʘʭʪʘ, ʠ ʟʘʢʘʯʘʪʴ ʪʫʜʘ ʦʭʣʘʞʜʘʶʱʫʶ ʞʠʜʢʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʟʝʤʣʶ ʟʘʤʦʨʦʟʠʣʠ, ʧʨʝʚʨʘʪʠʚ ʝʝ ʚ ʪʚʝʨʜʫʶ ʧʦʨʦʜʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʫʞʝ ʙʫʨʠʪʴ 

ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʫʥʥʝʣʷ LEP ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʚ 1988 ʛʦʜʫ, ʟʘ ʥʝʜʝʣʶ ʜʦ ɼʥʷ ʩʚʷʪʦʛʦ 

ɺʘʣʝʥʪʠʥʘ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʙʫʨʦʚʳʝ ʤʘʰʠʥʳ ʙʳʣʠ ʩʥʘʙʞʝʥʳ ʧʨʠʙʦʨʘʤʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʠ 

ʣʘʟʝʨʥʦʛʦ ʥʘʚʝʜʝʥʠʷ, ʜʚʘ ʢʦʥʮʘ ʪʫʥʥʝʣʷ ʚʩʪʨʝʪʠʣʠʩʴ, ʨʘʟʦʡʜʷʩʴ ʚʩʝʛʦ ʥʘ 1 ʩʘʥʪʠʤʝʪʨ. ʆʜʥʠ 

ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʟʘʥʷʣʠ ʰʝʩʪʴ ʣʝʪ! 

ʇʦʟʞʝ, ʚ ʪʦʤ ʞʝ ʛʦʜʫ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ LEP ʙʳʣ ʟʘʧʫʱʝʥ, ʙʨʠʪʘʥʩʢʠʡ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ 

ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ ʚʳʩʪʫʧʠʣʘ ʩ ʨʝʯʴʶ ʚ ʃʦʥʜʦʥʝ, ʥʘ ʟʘʩʝʜʘʥʠʠ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ï 

ʩʘʤʦʡ ʧʨʝʩʪʠʞʥʦʡ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʊʵʪʯʝʨ ʵʤʦʮʠʦʥʘʣʴʥʦ ʨʘʩʩʢʘʟʘʣʘ 

ʦʙ ɸʨʪʫʨʝ ʕʜʜʠʥʛʪʦʥʝ, ʯʴʠ ʢʥʠʛʠ ʇʠʪʝʨ ʍʠʛʛʩ ʯʠʪʘʣ, ʝʱʝ ʙʫʜʫʯʠ ʰʢʦʣʴʥʠʢʦʤ. ɺ ʩʚʦʝ ʚʨʝʤʷ 

ʕʜʜʠʥʛʪʦʥ ʚʳʙʨʘʣ ʠʤʝʥʥʦ ʂʦʨʦʣʝʚʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʯʪʦʙʳ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ 

ʵʢʩʧʝʜʠʮʠʠ 1919 ʛʦʜʘ. ɺ ʭʦʜʝ ʵʪʦʡ ʵʢʩʧʝʜʠʮʠʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚʦ ʚʨʝʤʷ ʟʘʪʤʝʥʠʷ ʟʘ ʩʚʝʪʦʤ 

ʟʚʝʟʜ, ʦʛʠʙʘʶʱʠʤ ʉʦʣʥʮʝ, ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʧʨʘʚʦʪʘ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ. ñʂʦʛʜʘ ɸʨʪʫʨ 

ʕʜʜʠʥʛʪʦʥ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʟʘʩʝʜʘʥʠʠ ʦʙʱʝʩʪʚʘ ʚ 1919 ʛʦʜʫ... ʵʪʦʤʫ ʩʦʙʳʪʠʶ 

ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʧʝʨʚʳʝ ʧʦʣʦʩʳ ʛʘʟʝʪ, ï ʩʢʘʟʘʣʘ ʊʵʪʯʝʨ. ï ʄʥʦʛʠʝ ʥʝ ʩʤʦʛʣʠ ʧʦʧʘʩʪʴ ʥʘ 

ʟʘʩʝʜʘʥʠʝ, ʦʜʥʘʢʦ ʥʘʨʦʜ ʙʳʣ ʚʦʟʙʫʞʜʝʥ ʠ ʞʘʞʜʘʣ ʫʟʥʘʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʵʪʦ ʧʦʨʘʟʠʪʝʣʴʥʦʝ ʷʚʣʝʥʠʝ ï ʠʩʢʨʠʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀ ʩʝʛʦʜʥʷ ʤʳ ʩʧʨʘʰʠʚʘʝʤ ʩʝʙʷ: 

ʩʧʦʩʦʙʥʳ ʣʠ ʤʳ ʩʝʡʯʘʩ ʪʘʢ ʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʣʶʜʝʡ ʫʞʝ ʜʨʫʛʠʤ ʚʦʧʨʦʩʦʤ ï ʩʫʱʝʩʪʚʫʝʪ ʣʠ 

ʙʦʟʦʥ ʍʠʛʛʩʘ, ʠ ʚʦʦʙʱʝ ï ʟʘʯʝʤ ʤʳ ʝʛʦ ʠʱʝʤ ʚ ʎɽʈʅʝ?ò
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ʀʩʪʦʨʠʷ, ʢʦʪʦʨʫʶ ʚʩʧʦʤʥʠʣʘ ʊʵʪʯʝʨ, ʙʳʣʘ ʥʘʩʪʦʣʴʢʦ ʧʦʨʘʟʠʪʝʣʴʥʦʡ, ʯʪʦ ñNew York 

Timesò ʧʦʤʝʩʪʠʣʘ ʩʪʘʪʴʶ ʦ ʥʝʡ ʥʝ ʧʦʜ ʦʜʥʠʤ ʟʘʛʦʣʦʚʢʦʤ, ʘ ʧʦʜ ʪʨʝʤʷ! ʉʪʘʪʴʷ, ʧʨʠʰʝʜʰʘʷ ʛʦ 

ʥʦʷʙʨʷ 1919 ʛʦʜʘ ʧʦ ʪʝʣʝʛʨʘʬʫ ʠʟ ʃʦʥʜʦʥʘ, ʥʘʟʳʚʘʣʘʩʴ ñʃʫʯʠ, ʠʜʫʱʠʝ ʢ ʥʘʤ ʦʪ ʟʚʝʟʜ, 

ʦʢʘʟʳʚʘʝʪʩʷ, ʩʦʚʩʝʤ ʢʨʠʚʳʝò. ɿʘʪʝʤ ʩʣʝʜʦʚʘʣʦ: ñʋʯʝʥʳʝ, ʩʛʦʨʘʷ ʦʪ ʥʝʪʝʨʧʝʥʠʷ, ʞʜʫʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘʪʤʝʥʠʷò. ʅʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʢʪʦ-ʪʦ ʤʦʛ ʠʩʧʫʛʘʪʴʩʷ, ʯʪʦ ʥʝʙʦ 

ʦʙʨʫʰʠʪʩʷ ʥʘ ʥʠʭ, ʛʘʟʝʪʘ ʥʠʞʝ ʫʪʦʯʥʷʣʘ: ñɿʚʝʟʜʳ ʥʘʭʦʜʷʪʩʷ ʥʝ ʪʘʤ, ʛʜʝ ʤʳ ʠʭ ʚʠʜʠʤ ʠʣʠ ʛʜʝ 

ʦʥʠ ʧʦ ʨʘʩʯʝʪʘʤ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ, ʥʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʥʝ ʥʫʞʥʦò. 

ʂʦʛʜʘ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʟʛʦʚʦʨʘʤ ʦ ʨʘʙʦʪʝ LEP, ʃʠʥ ʕʚʘʥʩ ʦʞʠʚʣʷʝʪʩʷ ʠ ʜʘʞʝ 

ʧʦʜʘʝʪʩʷ ʚʧʝʨʝʜ, ʩʠʜʷ ʥʘ ʜʠʚʘʥʝ ʚ ʩʚʦʝʤ ʢʘʙʠʥʝʪʝ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ LEP ʩʘʤʦ ʧʦ ʩʝʙʝ ʙʳʣʦ 

ʥʝʚʝʨʦʷʪʥʳʤ ʧʦʜʚʠʛʦʤ. ʏʝʛʦ ʩʪʦʠʣ ʦʜʠʥ ʪʦʣʴʢʦ ʨʘʟʤʝʨ ʤʘʰʠʥʳ! ʅʝʣʝʛʢʘʷ ʟʘʜʘʯʢʘ ʜʣʷ 

ʠʥʞʝʥʝʨʦʚ. ʅʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʳʣʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦʤ ʜʝʣʘ. ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ LEP ʦʢʘʟʘʣʩʷ 

                                                 
132  ʀʟ ʚʳʩʪʫʧʣʝʥʠʷ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ ʥʘ ʟʘʩʝʜʘʥʠʠ ʚ ʣʦʥʜʦʥʩʢʦʤ ʂʦʨʦʣʝʚʩʢʦʤ ʦʙʱʝʩʪʚʝ, ʚ ʟʘʣʝ 

ñFishmongersò 27 ʩʝʥʪʷʙʨʷ 1988 ʛʦʜʘ. 

 



ʜʘʞʝ ʩʣʠʰʢʦʤ ʭʦʨʦʰʠʤ, ʧʦʯʪʠ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ ʭʦʨʦʰʠʤ. 

ʇʝʨʚʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʎɽʈʅ ʥʘʤʝʨʝʚʘʣʩʷ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʦʚʦʛʦ ʢʦʣʣʘʡʜʝʨʘ 

ʯʘʩʪʠʮ, ʙʳʣʦ ʠʟʤʝʨʝʥʠʝ ʤʘʩʩ Z-ʯʘʩʪʠʮ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ, ʯʝʤ ʜʝʣʘʣʦʩʴ ʨʘʥʴʰʝ. ɼʣʷ 

ʵʪʦʛʦ ʫʯʝʥʳʤ ʪʨʝʙʦʚʘʣʦʩʴ ʪʦʯʥʦ ʟʥʘʪʴ, ʢʘʢʦʚʘ ʵʥʝʨʛʠʷ ʫ ʯʘʩʪʠʮ, ʥʦʩʷʱʠʭʩʷ ʚ ʫʩʢʦʨʠʪʝʣʝ. 

ɿʥʘʷ ʵʪʦ, ʦʥʠ ʫʟʥʘʣʠ ʙʳ ʠ ʩʢʦʣʴʢʦ ʵʥʝʨʛʠʠ ʪʝʨʷʝʪʩʷ ʚ ʢʘʞʜʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ ʧʨʠ ʨʦʞʜʝʥʠʠ 

Z-ʯʘʩʪʠʮ. ʆʪʩʶʜʘ ʦʥʠ ʤʦʛʣʠ ʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʤʘʩʩʫ. 

ɺ 1991 ʛʦʜʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʝʢʦʝ ʥʝʦʙʲʷʩʥʠʤʦʝ ʷʚʣʝʥʠʝ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʥʘʙʣʶʜʘʣʘʩʴ 

ʩʪʨʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʵʥʝʨʛʠʷ ʧʫʯʢʦʚ ʤʝʥʷʣʘʩʴ ʩ ʟʘʛʘʜʦʯʥʦʡ ʨʝʛʫʣʷʨʥʦʩʪʴʶ. ʕʚʘʥʩ, 

ʨʫʢʦʚʦʜʠʚʰʠʡ ʧʨʦʥʢʪʦʤ, ʟʘʧʦʜʦʟʨʠʣ, ʯʪʦ ʚʠʥʦʡ ʪʦʤʫ ï ʭʠʪʨʦʫʤʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʚʦʟʤʦʞʥʦ, ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. ʋʯʝʥʳʝ ʎɽʈʅʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʯʝʩʘʣʠ 

ʟʘʪʳʣʢʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʪʨʘʥʥʳʝ ʩʠʛʥʘʣʳ. ʉʦ ʚʨʝʤʝʥʝʤ ʩʣʫʭʠ ʦ ʥʠʭ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʠ 

ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʆʜʥʘʞʜʳ ʫʯʝʥʳʡ ʧʦ ʠʤʝʥʠ ɻʝʨʭʘʨʜ ʌʠʰʝʨ ʠʟ 

ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʮʝʥʪʨʘ ʣʠʥʝʡʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ ʧʦʟʚʦʥʠʣ ʚ ʎɽʈʅ ï ʫ ʥʝʛʦ ʚʦʟʥʠʢʣʦ ʥʝʢʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʠ ʦʥ ʧʦʩʦʚʝʪʦʚʘʣ ʩʦʪʨʫʜʥʠʢʘʤ ʝʚʨʦʧʝʡʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʝʨʠʪʴ ʝʛʦ. 

ʏʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ, ɸʣʴʙʝʨʪ ʍʦʬʤʘʥʥ, ʦʧʳʪʥʝʡʰʠʡ ʨʘʙʦʪʥʠʢ ʎɽʈʅʘ, ʧʨʦʚʝʣ ʜʦʣʛʠʡ ʠ 

ʫʪʦʤʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʣʩʷ ʦʪ ʧʦʣʫʥʦʯʠ ʜʦ 4-ʭ ʫʪʨʘ ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ. 

ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪ ʩʪʘʣʠ ʦʜʥʦʡ ʠʟ ʣʝʛʝʥʜ ʎɽʈʅʘ. ɺ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʍʦʬʤʘʥʥʦʤ, ʦʙʥʘʨʫʞʠʣʩʷ ʩʣʝʜ ʚʠʥʦʚʥʠʢʘ, ʢʦʪʦʨʦʛʦ ʌʠʰʝʨ ʠ ʟʘʧʦʜʦʟʨʠʣ, ï ʥʘʰʝʛʦ 

ʙʣʠʞʘʡʰʝʛʦ ʥʝʙʝʩʥʦʛʦ ʩʦʩʝʜʘ, ʃʫʥʳ. ʂʘʞʜʳʡ ʰʢʦʣʴʥʠʢ ʟʥʘʝʪ, ʯʪʦ ʧʨʠʪʷʞʝʥʠʝ ʉʦʣʥʮʘ ʠ 

ʃʫʥʳ ʚʳʟʳʚʘʝʪ ʧʨʠʣʠʚʳ ʚ ʤʦʨʷʭ ʠ ʦʢʝʘʥʘʭ. ʍʦʪʷ ʤʘʩʩʘ ʃʫʥʳ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʤʘʩʩʳ ʉʦʣʥʮʘ, ʦʥʘ ʙʦʣʴʰʝ ʚʣʠʷʝʪ ʥʘ ʧʨʠʣʠʚʳ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʨʘʟʜʦ ʙʣʠʞʝ. 

ʄʝʥʝʝ ʠʟʚʝʩʪʥʦ ʪʦ, ʯʪʦ ʃʫʥʘ ʠ ʉʦʣʥʮʝ ʩʦʟʜʘʶʪ ʧʨʠʣʠʚʳ ʪʘʢʞʝ ʠ ʚ ʪʚʝʨʜʦʡ ʟʝʤʥʦʡ ʢʦʨʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʍʦʬʤʘʥʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʢʦʛʜʘ ʉʦʣʥʮʝ ʠ ʃʫʥʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚʦʟʥʠʢʘʶʪ ʛʦʨʙʳ ʠ ʚʧʘʜʠʥʳ. ʅʘʧʨʠʤʝʨ, ʟʝʤʣʷ ʚ ʎɽʈʅʝ ʚʩʧʫʯʠʚʘʝʪʩʷ ʠ 

ʫʭʦʜʠʪ ʚʥʠʟ ʧʨʠʤʝʨʥʦ ʥʘ 25 ʩʘʥʪʠʤʝʪʨʦʚ. ɿʝʤʣʷ ʢʦʣʝʙʘʣʘʩʴ ï ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ï 

ʧʦʜ ʥʦʛʘʤʠ ʫʯʝʥʳʭ
133
. ʂʦʛʜʘ ɿʝʤʣʷ ʨʘʟʜʫʚʘʣʘʩʴ (ʧʨʠʣʠʚ), ʢʦʣʴʮʦ LEP ʨʘʩʪʷʛʠʚʘʣʦʩʴ 

ʧʨʠʤʝʨʥʦ ʥʘ 1 ʤʠʣʣʠʤʝʪʨ. ʀʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʥʝʟʘʤʝʪʥʳʝ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʫʩʢʦʨʠʪʝʣʝ 

ʫʯʝʥʳʭ, ʤʝʥʷʣʠ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʯʘʩʪʠʮʳ ʚʥʫʪʨʠ ʢʦʣʣʘʡʜʝʨʘ ʧʨʦʣʝʪʘʣʠ ʥʘ ʢʘʞʜʦʤ ʚʠʪʢʝ. 

ʕʬʬʝʢʪ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʥʦ ʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ ʠʟʤʝʥʷʣʦʩʴ. 

ñʄʘʰʠʥʘ ʙʳʣʘ ʩʘʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦ, ï ʛʦʚʦʨʠʪ ʕʚʘʥʩ. ï ʊʦ, ʯʪʦ ʤʳ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʩʪʦʣʴ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʥʘ ʪʘʢʦʡ ʦʛʨʦʤʥʦʡ ʤʘʰʠʥʝ, ʧʨʦʩʪʦ ʧʦʨʘʟʠʪʝʣʴʥʦò. ɺ ʎɽʈʅʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʰʫʪʠʣʠ ï ʠ ʪʦ ʙʳʣʘ ʪʦʣʴʢʦ ʥʘʧʦʣʦʚʠʥʫ ʰʫʪʢʘ, ï ʯʪʦ ʫʯʝʥʳʤ ʥʫʞʥʦ ʢʫʧʠʪʴ ʢʘʣʝʥʜʘʨʴ, ʯʪʦʙʳ 

ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʚʝʨʷʪʴʩʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʉʦʣʥʮʘ ʠ ʃʫʥʳ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʧʨʦʜʚʠʛʘʣʘʩʴ ʨʘʙʦʪʘ ʥʘ LEP, ʩʪʘʥʦʚʠʣʦʩʴ ʷʩʥʦ, ʯʪʦ ʉʦʣʥʮʝ ʠ ʃʫʥʘ ï 

ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʙʦʪʫ ʤʘʰʠʥʳ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʦʤʘʥʜʘ ʕʚʘʥʩʘ 

ʚʥʝʩʣʘ ʧʦʧʨʘʚʢʠ ʥʘ ʧʨʠʣʠʚʳ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʦʙʥʘʨʫʞʠʣʠʩʴ ʠ ʝʱʝ ʙʦʣʝʝ ʪʦʥʢʠʝ ʬʣʫʢʪʫʘʮʠʠ 

ʵʥʝʨʛʠʠ ʧʫʯʢʦʚ. ʅʦʚʳʡ ʵʬʬʝʢʪ ʧʦʩʪʘʚʠʣ ʚʩʝʭ ʚ ʩʪʫʧʦʨ. ʂʘʞʜʳʡ ʜʝʥʴ ʩ ʧʦʥʝʜʝʣʴʥʠʢʘ ʧʦ 

ʧʷʪʥʠʮʫ ʵʥʝʨʛʠʷ ʧʫʯʢʦʚ ʚ LEP ʠʟʤʝʥʷʣʘʩʴ, ʧʨʠʯʝʤ ʪʦʯʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. ʆʥʘ ʤʝʥʷʣʘʩʴ 

ʠ ʚ ʚʳʭʦʜʥʳʝ ʜʥʠ, ʥʦ ʚ ʜʨʫʛʠʝ ʤʦʤʝʥʪʳ. ɺʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʛʦ ʩʪʨʘʥʥʦʛʦ ʵʬʬʝʢʪʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʪʘʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʝʨʷʪʴ ʧʦ ʥʝʤʫ ʯʘʩʳ. 

ɺ ʤʠʨʝ ʝʱʝ ʥʝ ʙʳʣʦ ʥʘʫʯʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʢʦʣʣʘʙʦʨʘʮʠʡ, ʩ ʪʘʢʠʤ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʫʯʘʩʪʥʠʢʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʢʘʢ ʚ ʎɽʈʅʝ. ɼʚʘʜʮʘʪʴ ʩʪʨʘʥ ʧʨʠʥʠʤʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʫ ʚʦʚʣʝʯʝʥʳ ʝʱʝ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʷʪ ʫʯʝʥʳʝ, ʧʨʠʝʭʘʚʰʠʝ ʧʨʠʤʝʨʥʦ ʠʟ ʰʝʩʪʠʩʦʪ ʠʥʩʪʠʪʫʪʦʚ 

ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʄʥʦʛʠʝ ʧʨʠʝʟʞʘʶʪ ʠ ʫʝʟʞʘʶʪ ʯʝʨʝʟ 

ʎʝʥʪʨʘʣʴʥʳʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ ʚ ɾʝʥʝʚʝ ʂʦʨʥʘʚʝʥ, ʠ ʠʤʝʥʥʦ ʪʘʤ ʩʦʪʨʫʜʥʠʢʠ 

ʎɽʈʅʘ ʦʙʥʘʨʫʞʠʣʠ ʠʩʪʦʯʥʠʢ ʫʧʦʤʷʥʫʪʦʛʦ ʟʘʛʘʜʦʯʥʦʛʦ ʵʬʬʝʢʪʘ, ʤʝʰʘʶʱʝʛʦ ʥʦʨʤʘʣʴʥʦʡ 

                                                 
133 ɺʣʠʷʥʠʝ ʧʨʠʣʠʚʦʚ ɿʝʤʣʠ ʥʘ LEP ʙʳʣʦ ʦʧʠʩʘʥʦ 27 ʥʦʷʙʨʷ 1992 ʛʦʜʘ ʚ ʩʪʘʪʴʝ ʄʘʣʢʦʣʴʤʘ ɺ. ɹʨʘʫʥʘ ʚ 

ñNew York Timesò: ñʃʫʥʘ ʦʙʚʠʥʷʝʪʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʚʩʧʣʝʩʢʦʚ ʚ ʫʩʢʦʨʠʪʝʣʝ ʯʘʩʪʠʮò. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʩʪʘʪʴʷ 

ñɺʦʟʜʝʡʩʪʚʠʝ ʟʝʤʥʳʭ ʧʨʠʣʠʚʦʚ ʥʘ ʵʥʝʨʛʠʶ ʧʫʯʢʘ LEPò ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʎɽʈʅʝ ʃ. ɸʨʥʦʜʦʥʦʤ ʠ ʜʨ. 2 

ʤʘʨʪʘ 1994 ʛʦʜʘ. 

 



ʨʘʙʦʪʝ ʤʘʰʠʥʳ. 

ɽʩʣʠ ʙʳ ʚʳ ʨʝʛʫʣʷʨʥʦ ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʝʟʜʘʤʠ, ʫʭʦʜʷʱʠʤʠ ʠ ʧʨʠʭʦʜʷʱʠʤʠ ʥʘ ʵʪʦʪ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ, ʤʦʤʝʥʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʵʥʝʨʛʠʠ ʚ ʧʫʯʢʘʭ LEP, 

ʥʝʩʦʤʥʝʥʥʦ, ʚʳʟʚʘʣʠ ʙʳ ʫ ʚʘʩ ʥʝʢʦʪʦʨʳʝ ʘʩʩʦʮʠʘʮʠʠ. ʉʢʦʨʦʩʪʥʦʡ ʧʦʝʟʜ, ʠʣʠ TGV, 

ʩʚʷʟʳʚʘʶʱʠʡ ɾʝʥʝʚʫ ʩ ʇʘʨʠʞʝʤ, ï ʩʫʱʝʩʪʚʦ ʥʘ ʨʝʜʢʦʩʪʴ ʧʫʥʢʪʫʘʣʴʥʦʝ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʬʣʫʢʪʫʘʮʠʡ ʚ ʧʫʯʢʘʭ ʫʩʢʦʨʠʪʝʣʷ ʩʦʚʧʘʜʘʣʦ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʥʫʪʳ ʩʦ 

ʚʨʝʤʝʥʝʤ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʘ ʦʪ ʞʝʥʝʚʩʢʦʛʦ ʚʦʢʟʘʣʘ. ʎɽʈʅ ʩʦʟʜʘʣ ʥʝʙʦʣʴʰʫʶ ʛʨʫʧʧʫ, 

ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʦʤ, ʢʘʢ TGV ʚʣʠʷʝʪ ʥʘ ʢʦʣʣʘʡʜʝʨ. LEP ʦʙʣʦʞʠʣʠ ʜʘʪʯʠʢʘʤʠ ʠ 

ʠʟʤʝʨʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦʝʟʜʘʤʠ ʥʘ ʚʦʢʟʘʣʝ ʂʦʨʥʘʚʝʥ ʠ ʜʨʫʛʠʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʷʭ. ɿʘʪʝʤ ʩʦʧʦʩʪʘʚʠʣʠ ʜʘʥʥʳʝ ʠ ʧʦʥʷʣʠ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ. ʇʦʝʟʜʫ 

TGV, ʯʪʦʙʳ ʪʨʦʥʫʪʴʩʷ ʩ ʤʝʩʪʘ ʠ ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʧʫʪʴ, ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ, ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʚʦʟʥʠʢʘʝʪ ʚʩʧʣʝʩʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʏʘʩʪʴ ʪʦʢʘ ʯʝʨʝʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʨʝʣʴʩʳ 

ʫʭʦʜʠʪ ʚ ʟʝʤʣʶ. ʂʦʤʘʥʜʘ ʎɽʈʅʘ ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ ʵʪʠ ʙʣʫʞʜʘʶʱʠʝ ʪʦʢʠ ʧʝʨʝʪʝʢʘʶʪ ʚ 

ʢʦʣʴʮʦ LEP, ʫʚʝʣʠʯʠʚʘʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʥʝʤ, ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʧʫʯʢʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 

ʚʝʣʠʯʠʥʫ ʜʦ 12 ʄʵɺ. 

ʅʝʦʞʠʜʘʥʥʳʝ ʵʬʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʝʟʜʘʤʠ TGV ʠ ʬʘʟʘʤʠ ʃʫʥʳ, ʥʘʩʪʦʨʦʞʠʣʠ 

ʫʯʝʥʳʭ ʎɽʈʅʘ. ʆʥʠ ʩʪʘʣʠ ʚʥʠʤʘʪʝʣʴʥʝʝ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʜʨʫʛʠʝ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ, 

ʩʧʦʩʦʙʥʳʝ ʥʝʞʝʣʘʪʝʣʴʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ɿʘ ʚʩʝ ʛʦʜʳ ʨʘʙʦʪʳ, ʜʦ ʪʦʛʦ ʢʘʢ LEP 

ʥʘʚʩʝʛʜʘ ʟʘʢʦʥʯʠʣ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʦʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʝʱʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ 

ɾʝʥʝʚʩʢʦʤ ʦʟʝʨʝ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʊʫʨʮʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 2000 

ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʎɽʈʅʘ. 

ʉʨʘʟʫ, ʢʘʢ ʪʦʣʴʢʦ LEP ʧʨʠʥʷʣʩʷ ʩʪʘʣʢʠʚʘʪʴ ʯʘʩʪʠʮʳ, ʫʯʝʥʳʝ ʩʪʘʣʠ ʚʳʠʩʢʠʚʘʪʴ ʩʣʝʜʳ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ ʨʦʜʠʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʘʧʨʠʤʝʨ, 

ʪʦʣʴʢʦ ʯʪʦ ʚʦʟʥʠʢʰʘʷ Z-ʯʘʩʪʠʮʘ ʤʦʞʝʪ ʨʘʩʧʘʩʪʴʩʷ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ ʠ ʛʨʫʧʧʫ ʜʨʫʛʠʭ ʯʘʩʪʠʮ. 

ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦ ʩʚʝʞʠʤ ʩʣʝʜʘʤ ʝʛʦ ʚ ʵʪʦʤ ʩʦʙʳʪʠʠ ʣʝʛʯʝ ʚʩʝʛʦ ʚʳʩʣʝʜʠʪʴ. ʂʦʤʘʥʜʳ, 

ʨʘʙʦʪʘʚʰʠʝ ʥʘ ʯʝʪʳʨʝʭ ʜʝʪʝʢʪʦʨʘʭ LEP, ʟʥʘʣʠ, ʢʘʢ ʜʦʣʞʥʳ ʚʳʛʣʷʜʝʪʴ ʪʨʝʢʠ ʵʪʠʭ ʯʘʩʪʠʮ, ʥʦ 

ʬʠʟʠʢʠ ʟʥʘʣʠ ʠ ʪʦ, ʯʪʦ, ʝʩʣʠ ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʥʝ ʦʢʘʞʫʪʩʷ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ ʣʝʛʢʠʤʠ, 

ʤʦʛʫʪ ʧʨʦʡʪʠ ʛʦʜʳ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʷʚʠʪʩʷ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʥʘʚʝʨʥʷʢʘ ʙʫʜʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʭ ʧʦʷʚʣʝʥʠʠ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʦʣʣʘʡʜʝʨ ʙʳʣ 

ʟʘʧʫʱʝʥ, ɾʘʥ-ʌʨʘʥʩʫʘ ɻʨʠʚʘ, ʫʯʘʩʪʚʦʚʘʚʰʠʡ ʚ ʧʦʠʩʢʘʭ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʩʜʝʣʘʣ ʧʦʣʫʯʘʩʦʚʦʡ 

ʜʦʢʣʘʜ ʚ ʘʫʜʠʪʦʨʠʠ ʎɽʈʅʘ. ʆʥ ʧʝʨʝʯʠʩʣʠʣ ʨʘʟʣʠʯʥʳʝ ʨʝʘʢʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ 

ʙʦʟʦʥ ʍʠʛʛʩʘ, ʥʦ ʥʠʯʝʛʦ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦʛʦ ʥʝ ʩʢʘʟʘʣ ï ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʤʘʰʠʥʘ ʪʦʣʴʢʦ 

ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʢʘʢ ʙʳʣʘ ʟʘʧʫʱʝʥʘ, ʠ ʙʳʣʦ ʩʣʠʰʢʦʤ ʨʘʥʦ ʦʞʠʜʘʪʴ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʦʛʜʘ ʧʦʣʯʘʩʘ ʧʨʦʰʣʠ, ɻʨʠʚʘ ʧʦʙʣʘʛʦʜʘʨʠʣ ʘʫʜʠʪʦʨʠʶ ʠ ʧʨʝʜʣʦʞʠʣ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ. ʆʜʥʘ 

ʨʫʢʘ ʤʝʜʣʝʥʥʦ ʧʦʜʥʷʣʘʩʴ ʚ ʚʦʟʜʫʭ. ʕʪʦ ʙʳʣ ɼʞʝʢ ʐʪʝʡʥʙʝʨʛʝʨ, ʬʠʟʠʢ ʠʟ ʎɽʈʅʘ, ʢʦʪʦʨʳʡ 

ʨʘʟʜʝʣʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʩ ʃʝʦʥʦʤ ʃʝʜʝʨʤʘʥʦʤ ʟʘ ʛʦʜ ʜʦ ʪʦʛʦ. ʇʨʝʞʜʝ ʯʝʤ ʟʘʜʘʪʴ 

ʩʚʦʡ ʚʦʧʨʦʩ, ʐʪʝʡʥʙʝʨʛʝʨ ʠʟʚʠʥʠʣʩʷ. ñʗ ʧʨʦʩʧʘʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʦʢʣʘʜʘ, ï ʩʢʘʟʘʣ ʦʥ. ï ʊʘʢ 

ʚʩʝ-ʪʘʢʠ, ʩʢʘʞʠʪʝ, ʚʳ ʥʘʰʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʠʣʠ ʥʝʪ?ò
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 ɸʫʜʠʪʦʨʠʷ ʨʘʟʨʘʟʠʣʘʩʴ ʭʦʭʦʪʦʤ. 

ʎɽʈʅ ʧʦʪʨʘʪʠʣ ʤʠʣʣʠʘʨʜʳ ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ LEP ʚ ʥʘʜʝʞʜʝ 

ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ W- ʠ Z-ʯʘʩʪʠʮʘʭ ʠ, ʢʦʥʝʯʥʦ, ʥʘʡʪʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ɺʥʘʯʘʣʝ ʫʩʢʦʨʠʪʝʣʴ 

ʧʝʨʝʞʠʣ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʨʦʩʪʘ, ʥʦ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʣʶʙʦʡ ʜʨʫʛʦʡ ʘʤʙʠʮʠʦʟʥʳʡ ʧʨʦʝʢʪ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʢʘʪʢʠ ʤʘʰʠʥʘ ʦʢʘʟʘʣʘʩʴ ʥʘʩʪʦʣʴʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ, ʯʪʦ 

ʨʘʩʩʢʘʟʘʣʘ ʫʯʝʥʳʤ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʙʦʣʴʰʝ, ʯʝʤ ʦʥʠ ʦʞʠʜʘʣʠ. ɺ ʰʫʪʢʫ ʛʦʚʦʨʠʣʠ, ʯʪʦ 

ʦʥʘ. ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʤʦʛʣʘ ʠʟʤʝʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʞʜʷ, ʧʨʦʣʠʚʰʝʛʦʩʷ ʥʘʜ ɾʝʥʝʚʩʢʠʤ 

ʦʟʝʨʦʤ ʠ ʧʦʚʳʩʠʚʰʝʛʦ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʥʝʤ. ʧʨʝʜʩʢʘʟʘʪʴ, ʢʦʛʜʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʣʥʦʣʫʥʠʷ, ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʦʛʜʘ ʦʪʧʨʘʚʠʪʩʷ ʧʦʩʣʝʜʥʠʡ ʧʦʝʟʜ ʥʘ ʇʘʨʠʞ. 

 

ɼʵʚʠʜ ʄʠʣʣʝʨ, ʚʳʩʦʢʠʡ ʭʫʜʦʡ ʯʝʣʦʚʝʢ, ʣʶʙʠʪ ʧʝʪʴ ʙʘʨʠʪʦʥʦʤ (ʫ ʥʝʛʦ ʥʝʧʣʦʭʦʡ ʛʦʣʦʩ) 

                                                 
134 ʈʘʩʩʢʘʟ ʚʟʷʪ ʠʟ ʜʦʢʫʤʝʥʪʘ ʎɽʈʅʘ ñɸʣʝʬ. ʆʧʳʪ ʨʘʙʦʪʳ: 25 ʣʝʪ ʚʦʩʧʦʤʠʥʘʥʠʡò. 2-ʝ ʠʟʜʘʥʠʝ, ʷʥʚʘʨʴ 2006 

ʛʦʜʘ. 

 



ʠ ʨʘʩʩʢʘʟʳʚʘʪʴ ʧʦʥʷʪʥʳʤ ʷʟʳʢʦʤ ʧʨʦ ʥʘʫʢʫ, ʘ ʠʥʦʛʜʘ ʜʝʣʘʝʪ ʠ ʪʦ ʠ ʜʨʫʛʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʥ 

ʚʩʧʦʤʠʥʘʝʪ ʩʚʦʶ ʛʨʫʧʧʫ, ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʙʫʡʥʳʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ-ʤʘʪʝʤʘʪʠʢʦʚ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʤ ʢʦʣʣʝʜʞʝ ʚ ʃʦʥʜʦʥʝ, ʛʜʝ ʚ 1960-ʭ ʛʦʜʘʭ ʧʨʝʧʦʜʘʚʘʣ ʇʠʪʝʨ ʍʠʛʛʩ. ñʆʥ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʯʠʣ ʤʝʥʷ ʤʘʪʝʤʘʪʠʢʝ, ï ʛʦʚʦʨʠʪ ʄʠʣʣʝʨ ʟʘ ʢʦʬʝ ʚ ʩʪʦʣʦʚʦʡ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʣʣʝʜʞʘ, ʛʜʝ ʦʥ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ ʧʦʯʝʪʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ʬʠʟʠʢʠ. ï ʀ 

ʝʩʣʠ ʙʳ ʦʥ ʥʝ ʧʨʝʧʦʜʘʚʘʣ ʪʘʢ ʧʣʦʭʦ, ʤʥʝ ʙʳ ʥʝ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʩʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤò. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʠʣʣʝʨ ʧʨʦʚʝʣ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʅʴʶ-ʁʦʨʢʝ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ʧʦʜ ʏʠʢʘʛʦ, ʥʦ ʧʦʟʞʝ 

ʚʝʨʥʫʣʩʷ ʚ ɽʚʨʦʧʫ ʠ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʚ ʎɽʈʅʝ. ʂʦʛʜʘ ʄʠʣʣʝʨ ʪʫʜʘ ʧʨʠʝʭʘʣ, ʢʦʣʣʘʡʜʝʨ LEP 

ʙʳʣ ʫʞʝ ʟʘʧʫʱʝʥ ʠ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʧʦʣʫʯʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʨʘʩʠʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʦ ʯʝʛʦ ʥʘ 

ʥʝʤ ʝʱʝ ʥʝ ʥʘʰʣʠ ï ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘʩʢʦʣʴʢʦ ʦʙ ʵʪʦʤ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ, ï ʪʘʢ ʵʪʦ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ. 

ʄʠʣʣʝʨ ʧʨʦʙʳʣ ʚ ʎɽʈʅʝ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ, ʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʝʤʫ ʧʦʥʘʜʦʙʠʣʦʩʴ 

ʫʝʭʘʪʴ ï ʥʘ ʚʨʝʤʷ. ʆʥ ʩʝʣ ʚ ʘʚʪʦʙʫʩ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʷʣʩʷ ʚ ʞʝʥʝʚʩʢʠʡ ʘʵʨʦʧʦʨʪ. ɸʚʪʦʙʫʩ 

ʙʳʩʪʨʦ ʟʘʧʦʣʥʷʣʩʷ ʥʘʫʯʥʳʤʠ ʞʫʨʥʘʣʠʩʪʘʤʠ, ʧʨʠʝʟʞʘʚʰʠʤʠ ʚ ʎɽʈʅ ʫʟʥʘʪʴ, ʯʝʤ ʫʯʝʥʳʝ ʪʫʪ 

ʟʘʥʠʤʘʶʪʩʷ. ɺʩʢʦʨʝ ʦʥʠ ʨʘʟʛʦʚʦʨʠʣʠʩʴ. ñɾʫʨʥʘʣʠʩʪʳ ʩʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʝʟʞʘʣʠ ʚʩʪʨʝʪʠʪʴʩʷ ʩ 

ɼʞʦʥʦʤ ʕʣʣʠʩʦʤ ï ʧʘʨʥʝʤ, ʧʳʪʘʚʰʠʤʩʷ ʦʙʲʷʩʥʠʪʴ ʠʤ, ʯʪʦ ʪʘʢʦʝ ʙʦʟʦʥ ʍʠʛʛʩʘ, ï ʚʩʧʦʤʠʥʘʣ 

ʄʠʣʣʝʨ. ï ʆʥʠ ʥʝ ʧʦʥʷʣʠ ʥʠ ʩʣʦʚʘò. 

ʈʘʩʩʪʨʦʝʥʥʳʝ ʞʫʨʥʘʣʠʩʪʳ ʧʦʧʨʦʩʠʣʠ ʄʠʣʣʝʨʘ ʦʙʲʷʩʥʠʪʴ ʠʤ ʥʘ ʧʨʦʩʪʦʤ ʷʟʳʢʝ, ʯʪʦ ʞʝ 

ʵʪʦ ʪʘʢʦʝ ï ʭʠʛʛʩʦʚʩʢʠʡ ʙʦʟʦʥ. ʄʠʣʣʝʨ ʟʘʜʫʤʘʣʩʷ. ʆʥ ʩʦʚʩʝʤ ʥʝ ʙʳʣ ʫʚʝʨʝʥ, ʯʪʦ ʝʤʫ ʫʜʘʩʪʩʷ 

ʩʜʝʣʘʪʴ ʪʦ, ʯʪʦ ʥʝ ʧʦʣʫʯʠʣʦʩʴ ʫ ʕʣʣʠʩʘ, ʥʦ ʧʦʪʦʤ ʝʤʫ ʧʨʠʰʣʘ ʚ ʛʦʣʦʚʫ ʙʣʝʩʪʷʱʘʷ ʠʜʝʷ. 

ñʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʚ ʢʦʤʥʘʪʝ ʝʩʪʴ ʪʦʣʴʢʦ ʚʳ ï ʤʫʞʯʠʥʳ ï ʠ ʚʳ ʩʧʦʨʠʪʝ ʦ ʯʝʤ-ʪʦ. ʀ ʚʜʨʫʛ 

ʪʫʜʘ ʙʝʟ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʳʩʪʨʦʡ ʣʝʪʷʱʝʡ ʧʦʭʦʜʢʦʡ ʚʭʦʜʠʪ ʦʯʝʥʴ ʢʨʘʩʠʚʘʷ ʞʝʥʱʠʥʘ. ï ʆʥ 

ʩʜʝʣʘʣ ʧʘʫʟʫ ʠ ʧʦʜʦʞʜʘʣ, ʧʦʢʘ ʫ ʩʣʫʰʘʪʝʣʝʡ ʚʢʣʶʯʠʪʩʷ ʚʦʦʙʨʘʞʝʥʠʝ. ï ʂʦʛʜʘ ʦʥʘ ʠʜʝʪ ʧʦ 

ʢʦʤʥʘʪʝ, ʪʝ ʠʟ ʚʘʩ, ʢʪʦ ʧʦʙʣʠʞʝ, ʟʘʙʳʚʘʶʪ, ʦ ʯʝʤ ʩʧʦʨʠʣʠ, ʩʪʘʨʘʶʪʩʷ ʧʦʜʦʡʪʠ ʧʦʙʣʠʞʝ, 

ʛʨʫʧʧʠʨʫʶʪʩʷ ʚʦʢʨʫʛ ʥʝʝ, ʤʝʰʘʷ ʝʝ ʜʚʠʞʝʥʠʶ ʠ ʟʘʤʝʜʣʷʷ ʝʛʦ. ʕʪʦ ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʘ ʠʟ 

ʩʪʨʦʡʥʦʡ ʠʟʷʱʥʦʡ ʞʝʥʱʠʥʳ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʩʪʘʨʫʶ, ʥʝʧʦʚʦʨʦʪʣʠʚʫʶ ʪʦʣʩʪʫʭʫò. ʋ ʘʥʘʣʦʛʠʠ 

ʵʪʦʡ ʙʳʣʠ ʥʝʜʦʩʪʘʪʢʠ, ʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝʥʘʫʯʥʦʛʦ ʧʣʘʥʘ, ʥʦ ʞʫʨʥʘʣʠʩʪʳ ʦʩʥʦʚʥʫʶ ʠʜʝʶ 

ʫʣʦʚʠʣʠ. ʂʦʤʥʘʪʘ, ʥʘʧʦʣʥʝʥʥʘʷ ʨʝʧʦʨʪʝʨʘʤʠ, ï ʦʙʨʘʟ ʧʦʣʷ ʍʠʛʛʩʘ. ʍʦʨʦʰʝʥʴʢʘʷ ʞʝʥʱʠʥʘ ï 

ʦʙʨʘʟ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʪʘʣʘ, ʜʚʠʛʘʷʩʴ ʚ ʵʪʦʤ ʧʦʣʝ, ʤʘʩʩʫ, ʪʦ ʝʩʪʴ ʟʘʤʝʜʣʷʣʘʩʴ ʟʘ ʩʯʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʝʤ. ɸ ʦʙʣʝʧʠʚʰʠʝ ʝʝ ʫʭʘʞʝʨʳ ï ʙʦʟʦʥʳ ʍʠʛʛʩʘ. ɾʫʨʥʘʣʠʩʪʘʤ ʵʪʘ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚ, ʚʠʜʥʦ, ʙʳʣʘ ʚʧʦʣʥʝ ʧʦʥʷʪʥʘ. 

ʍʦʪʷ LEP ʝʱʝ ʨʘʙʦʪʘʣ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʚ ʎɽʈʅʝ ʫʞʝ ʟʘʜʫʤʳʚʘʣʠʩʴ ʦ ʧʨʦʝʢʪʝ 

ʤʘʰʠʥʳ-ʧʨʝʝʤʥʠʢʘ, ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ (LHC), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦʙʨʘʪʴ 

ʚ ʪʦʤ ʞʝ ʧʦʜʟʝʤʥʦʤ ʪʫʥʥʝʣʝ. ʇʨʝʞʜʝ ʯʝʤ ʜʘʪʴ ʥʦʚʦʤʫ ʧʨʦʝʢʪʫ ʟʝʣʝʥʳʡ ʩʚʝʪ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʝʛʦ ʧʦʜʜʝʨʞʘʪ ʩʪʨʘʥʳ, ʬʠʥʘʥʩʠʨʦʚʘʚʰʠʝ ʎɽʈʅ. ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ, ʢ 

ʥʝʩʯʘʩʪʴʶ, ʟʘʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʘ ʧʨʠʰʝʣ ʥʝ ʚ ʩʘʤʦʝ ʣʫʯʰʝʝ ʜʣʷ 

ʘʥʛʣʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚʨʝʤʷ. ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ ʪʦʣʴʢʦ ʯʪʦ ʧʦʢʠʥʫʣʘ ʩʚʦʡ ʧʦʩʪ, ʠ ʩʤʝʥʠʣ 

ʝʝ ɼʞʦʥ ʄʝʡʜʞʦʨ, ʩʦʙʠʨʘʚʰʠʡʩʷ ʧʨʦʚʝʩʪʠ ʤʘʩʰʪʘʙʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʙʶʜʞʝʪʘ ʥʘʫʢʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʯʘʩʪʠʝ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʎɽʈʅʝ ʦʢʘʟʘʣʦʩʴ ʧʦʜ ʙʦʣʴʰʠʤ ʚʦʧʨʦʩʦʤ. 

ɺ ʘʧʨʝʣʝ 1993 ʛʦʜʘ ɹʨʠʪʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʧʨʦʚʝʣ ʩʚʦʶ ʝʞʝʛʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ 

ʚ ɹʨʘʡʪʦʥʝ. ʆʙʩʫʞʜʝʥʠʝ, ʢʦʪʦʨʦʛʦ ʚʩʝ ʞʜʘʣʠ, ʥʘʯʘʣ ʋʠʣʴʷʤ ʋʦʣʜʝʛʨʝʡʚ, ʤʠʥʠʩʪʨ ʥʘʫʢʠ. 

ʇʦʚʪʦʨʷʷ ʩʣʦʚʘ ʩʚʦʥʛʦ ʙʳʚʰʝʛʦ ʙʦʩʩʘ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ, ʧʨʦʟʚʫʯʘʚʰʠʝ ʚ ʂʦʨʦʣʝʚʩʢʦʤ 

ʦʙʱʝʩʪʚʝ ʚ 1989 ʛʦʜʫ, ʋʦʣʜʝʛʨʝʡʚ ʩʢʘʟʘʣ, ʯʪʦ, ʝʩʣʠ ʫʯʝʥʳʝ ʭʦʪʷʪ ʩʦʭʨʘʥʠʪʴ ʧʦʜʜʝʨʞʢʫ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʦʥʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʨʘʟʲʷʩʥʷʪʴ ʦʙʱʝʩʪʚʫ ʚʘʞʥʦʩʪʴ ʩʚʦʝʡ ʨʘʙʦʪʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʎɽʈʅʘ ʩʪʦʠʣʦ ɹʨʠʪʘʥʠʠ ʫʡʤʫ ʜʝʥʝʛ, ʘ ʤʠʥʠʩʪʨ ʥʝ ʧʦʥʠʤʘʣ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʦʟʦʥ ʍʠʛʛʩʘ, ʠ ʧʦʯʝʤʫ ʵʪʦʪ ʙʦʟʦʥ ʠʤʝʝʪ ʪʘʢʦʝ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʇʦ ʧʨʘʚʜʝ ʛʦʚʦʨʷ, ʚʨʷʜ ʣʠ ʚʦʦʙʱʝ ʢʪʦ-ʣʠʙʦ ʠʟ ʥʝʬʠʟʠʢʦʚ ʧʦʥʠʤʘʣ ʵʪʦ. 

ʋʦʣʜʝʛʨʝʡʚ ʧʦʩʪʘʚʠʣ ʧʝʨʝʜ ʬʠʟʠʢʘʤʠ ʪʨʫʜʥʫʶ ʟʘʜʘʯʫ: ʦʧʠʩʘʪʴ ʧʨʦʩʪʳʤ ʷʟʳʢʦʤ ʥʘ ʦʜʥʦʡ 

ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʙʫʤʘʛʠ ʬʦʨʤʘʪʘ ɸ4 ʙʦʟʦʥ ʍʠʛʛʩʘ ʠ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʪʘʢ ʚʘʞʥʦ ʝʛʦ ʧʦʡʤʘʪʴ. 

ñɽʩʣʠ ʚʳ ʧʦʤʦʞʝʪʝ ʤʥʝ ʧʦʥʷʪʴ ʵʪʦ, ʫ ʤʝʥʷ ʧʦʷʚʠʪʩʷ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʨʘʟʜʦʙʳʪʴ ʜʣʷ ʚʘʩ 

ʜʝʥʴʛʠ ʥʘ ʧʦʠʩʢʠ ʵʪʦʛʦ ʙʦʟʦʥʘò, ï ʩʢʘʟʘʣ ʋʦʣʜʝʛʨʝʡʚ ʘʫʜʠʪʦʨʠʠ. ɸ ʪʦʪ, ʢʪʦ ʣʫʯʰʝ ʠ ʧʦʥʷʪʥʝʝ 



ʦʧʠʰʝʪ ʟʘʛʘʜʦʯʥʫʶ ʯʘʩʪʠʮʫ, ʧʦʦʙʝʱʘʣ ʤʠʥʠʩʪʨ, ʧʦʣʫʯʠʪ ʙʫʪʳʣʢʫ ʤʘʨʦʯʥʦʛʦ ʰʘʤʧʘʥʩʢʦʛʦ, 

ʦʧʣʘʯʝʥʥʫʶ ʠʟ ʝʛʦ, ʤʠʥʠʩʪʨʘ, ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʨʤʘʥʘ. 

ʅʘ ʪʦʡ ʞʝ ʥʝʜʝʣʝ ɼʞʦʥ ʄʵʜʜʦʢʩ, ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʧʨʝʩʪʠʞʥʦʛʦ ʙʨʠʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 

ʞʫʨʥʘʣʘ ñNatureò, ʧʦʩʚʷʪʠʣ ʮʝʣʫʶ ʩʪʨʘʥʠʮʫ ʵʪʦʤʫ ʢʦʥʢʫʨʩʫ. ɺ ʩʨʝʜʝ ʙʨʠʪʘʥʩʢʠʭ ʫʯʝʥʳʭ 

ʄʵʜʜʦʢʩ ʩʣʳʣ ʣʝʛʝʥʜʦʡ, ʝʛʦ ʣʶʙʠʣʠ ʚʩʝ. ʉʨʝʜʠ ʧʨʦʯʝʛʦ, ʦʥ ʙʳʣ ʠʟʚʝʩʪʝʥ ʪʝʤ, ʯʪʦ, ʫʜʦʙʥʦ 

ʫʩʪʨʦʠʚʰʠʩʴ ʩ ʙʫʪʳʣʢʦʡ ʚʠʥʘ ʠ ʧʘʯʢʦʡ ʩʠʛʘʨʝʪ, ʯʘʩʪʦ ʧʠʩʘʣ ʩʚʦʠ ʨʝʜʘʢʪʦʨʩʢʠʝ ʩʪʘʪʴʠ ʚ ʥʦʯʴ 

ʧʝʨʝʜ ʚʳʭʦʜʦʤ ʞʫʨʥʘʣʘ ʚ ʧʝʯʘʪʴ. ʇʦ ʠʜʝʝ ʚ ʝʛʦ ʩʪʘʪʴʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʢʦʥʢʫʨʩʫ ʋʦʣʜʝʛʨʝʡʚʘ, 

ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʜʝʨʞʘʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʷʩʥʷʶʱʠʝ, ʢʘʢ ʚʳʠʛʨʘʪʴ ʵʪʦʪ ʢʦʥʢʫʨʩ. ʇʨʘʚʜʘ, ʚ 

ʵʪʦʪ ʨʘʟ ʝʛʦ ʩʦʚʝʪʳ ʚʨʷʜ ʣʠ ʤʦʛʣʠ ʧʦʤʦʯʴ ʫʯʘʩʪʥʠʢʘʤ ʩʝʛʦ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʩʦʩʪʷʟʘʥʠʷ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʧʨʝʜʣʦʞʝʥʠʷ ʩʪʘʪʴʠ ʄʵʜʜʦʢʩʘ ï ʧʨʠʯʝʤ ʩʘʤʳʝ ʧʦʥʷʪʥʳʝ ʠʟ 

ʚʩʝʭ ï ʟʚʫʯʘʣʠ ʪʘʢ: ñʈʝʘʣʴʥʘʷ ʠʥʪʨʠʛʘ ʚ ʦʭʦʪʝ ʥʘ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʘ 

ʯʘʩʪʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʩʝʤ ʥʝ ʪʘʢʦʡ, ʢʘʢʦʡ ʤʳ ʝʝ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʝʤ. ʅʦ ʦʙ ʵʪʦʤ ʢʘʢ ʨʘʟ 
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ɼʵʚʠʜ ʄʠʣʣʝʨ ʫʩʣʳʰʘʣ ʦ ʢʦʥʢʫʨʩʝ ʋʦʣʜʝʛʨʝʡʚʘ ʫ ʩʝʙʷ ʜʦʤʘ ʚ ʃʦʥʜʦʥʝ. ʆʥ ʪʫʪ ʞʝ 

ʚʩʧʦʤʥʠʣ, ʢʘʢ ʦʜʥʘʞʜʳ ʫʝʟʞʘʣ ʠʟ ʎɽʈʅʘ ʠ ʛʨʫʧʧʘ ʞʫʨʥʘʣʠʩʪʦʚ ʧʦʧʨʦʩʠʣʘ ʝʛʦ ʦʙʲʷʩʥʠʪʴ, 

ʯʪʦ ʪʘʢʦʝ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ. ɽʤʫ ʧʨʠʰʣʦ ʚ ʛʦʣʦʚʫ, ʯʪʦ ʧʨʠʜʫʤʘʥʥʦʝ ʠʤ ʦʙʲʷʩʥʝʥʠʝ ʦʯʝʥʴ 

ʥʝʜʫʨʥʦ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʯʪʦʙʳ ʚʳʠʛʨʘʪʴ ʙʫʪʳʣʢʫ ʤʘʨʦʯʥʦʛʦ 

ʰʘʤʧʘʥʩʢʦʛʦ. ʄʠʣʣʝʨ ʧʦʜʝʣʠʣʩʷ ʵʪʦʡ ʤʳʩʣʴʶ ʩ ʞʝʥʦʡ ʠ ʨʘʩʩʢʘʟʘʣ ʝʡ ʧʨʦ ʘʥʘʣʦʛʠʶ ʩ 

ʢʨʘʩʦʪʢʦʡ ʠ ʣʴʥʫʱʝʡ ʢ ʥʝʡ ʧʣʦʪʥʦʡ ʛʨʫʧʧʦʡ ʤʫʞʯʠʥ. ʄʠʩʩʠʩ ʄʠʣʣʝʨ ʧʨʠʰʣʘ ʚ ʷʨʦʩʪʴ. ñʕʪʦ 

ʩʝʢʩʠʟʤ!ò ï ʚʦʩʢʣʠʢʥʫʣʘ ʦʥʘ. ʋʞʘʩʥʦ! ʆʥ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʜʦʣʞʝʥ ʧʦʩʳʣʘʪʴ ʵʪʫ ʛʘʜʦʩʪʴ 

ʤʠʥʠʩʪʨʫ ʥʘʫʢʠ! ʋ ʄʠʣʣʝʨʘ, ʢ ʩʯʘʩʪʴʶ, ʠʤʝʣʠʩʴ ʠ ʜʨʫʛʠʝ ʠʜʝʠ. 

ʇʷʪʴ ʤʝʩʷʮʝʚ ʩʧʫʩʪʷ ʋʦʣʜʝʛʨʝʡʚ ʥʘʢʦʥʝʮ ʦʙʲʷʚʠʣ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʢʫʨʩʘ. ɺ ʪʦ ʚʨʝʤʷ ʚ 

ʙʨʠʪʘʥʩʢʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʫʞʝ ʭʦʨʦʰʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʚʨʷʜ ʣʠ ʩʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʧʣʘʪʠʪʴ 

ʝʞʝʛʦʜʥʳʝ ʚʟʥʦʩʳ ʚ ʎɽʈʅ (55 ʤʣʥ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ ʧʣʶʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʫʯʘʩʪʠʝ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʥʘ ʥʦʚʦʤ ʫʩʢʦʨʠʪʝʣʝ). ʉ ʛʦʨʝʯʴʶ ʋʦʣʜʝʛʨʝʡʚ ʧʨʠʟʥʘʣ, 

ʯʪʦ ʟʘʷʚʢʠ (ʘ ʠʭ ʙʳʣʦ 117!) ʧʦʟʚʦʣʠʣʠ ʝʤʫ ʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʧʦʠʩʢʦʚ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʆʥ 

ʩʢʘʟʘʣ ʬʠʟʠʢʘʤ: ñɽʩʣʠ ʤʳ ʥʝ ʩʤʦʞʝʤ ʥʘʡʪʠ ʜʝʥʴʛʠ ï ʘ ʠʭ ʙʫʜʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʫʜʥʦ ʥʘʡʪʠ, 

ï ʷ ʛʦʪʦʚ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʵʪʦ ʙʫʜʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʨʝʡ ʜʣʷ ʥʘʰʝʡ ʥʘʫʢʠò. 

ɸ ʤʝʞʜʫ ʪʝʤ ʚ ʩʦʨʝʚʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʠʣʠʩʴ ʧʷʪʴ ʣʠʜʝʨʦʚ, ʦʜʥʘʢʦ ʥʠʢʪʦ ʥʝ ʩʦʤʥʝʚʘʣʩʷ, 

ʢʪʦ ʩʪʘʥʝʪ ʧʦʙʝʜʠʪʝʣʝʤ ï ʢʦʥʝʯʥʦ ʞʝ ʜʦʢʪʦʨ ɼʵʚʠʜ ʄʠʣʣʝʨ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʚ 

ʃʦʥʜʦʥʝ. ɽʛʦ ʵʩʩʝ ʥʘʯʠʥʘʣʦʩʴ ʧʨʠʤʝʨʥʦ ʪʘʢ: ñʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʢʦʢʪʝʡʣʴ-ʧʘʪʠ ʜʣʷ ʯʣʝʥʦʚ 

ʧʘʨʣʘʤʝʥʪʘ. ʉʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʥʠ ʨʘʟʙʨʝʜʘʶʪʩʷ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʧʨʦʩʪʨʘʥʩʪʚʫ ʢʦʤʥʘʪʳ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚʝʜʝʪ ʙʝʩʝʜʫ ʩ ʙʣʠʞʘʡʰʠʤʠ ʩʦʩʝʜʷʤʠ. 

ɺʥʝʟʘʧʥʦ ʚ ʜʚʝʨʷʭ ʧʦʷʚʣʷʝʪʩʷ ʞʝʥʱʠʥʘ. ʇʦʣʠʪʠʢʠ ʧʨʠʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʵʪʦ ʥʝ 

ʢʪʦ ʠʥʦʡ, ʢʘʢ ʙʳʚʰʠʡ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ, ʩʘʤʘ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨò. ʇʨʦʜʦʣʞʝʥʠʝ ʠʩʪʦʨʠʠ 

ʄʠʣʣʝʨ ʦʩʪʘʚʠʣ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ʋʦʣʜʝʛʨʝʡʚʫ ʠʩʪʦʨʠʷ ʦ ʄʘʨʛʘʨʝʪ ʊʵʪʯʝʨ, ʯʣʝʥʘʭ ʧʘʨʣʘʤʝʥʪʘ 

ʠ ʙʦʟʦʥʝ ʍʠʛʛʩʘ ʦʯʝʥʴ ʧʦʥʨʘʚʠʣʘʩʴ. ʇʨʠʟ ʜʦʩʪʘʣʩʷ ʄʠʣʣʝʨʫ, ʘ ʝʛʦ ʠʩʪʦʨʠʷ ʙʳʩʪʨʦ 

ʨʘʟʥʝʩʣʘʩʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʠʩʘʥʠʷ ʧʦʣʷ ʠ 

ʯʘʩʪʠʮ ʍʠʛʛʩʘ. ʀ ʢʦʥʝʯʥʦ ʞʝ ʟʘʩʣʫʛʠ ʤʠʩʩʠʩ ʄʠʣʣʝʨ ʚ ʧʦʙʝʜʝ ʤʫʞʘ ʥʝʦʮʝʥʠʤʳ! ɹʝʟ ʝʝ 

ʤʫʜʨʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚʩʝ ʩʣʦʞʠʣʦʩʴ ʙʳ ʩʦʚʩʝʤ ʠʥʘʯʝ! 

ʄʠʣʣʝʨ ʩʦʟʜʘʣ ʷʨʢʠʡ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʯʘʩʪʠʮ, ʟʘ ʢʦʪʦʨʳʤʠ ʬʠʟʠʢʠ ʪʘʢ ʦʪʯʘʷʥʥʦ 

ʦʭʦʪʠʣʠʩʴ ʫʞʝ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ, ʦʜʥʘʢʦ ʠʟ ʚʩʝʭ ʪʝʢʩʪʦʚ, ʧʦʜʘʥʥʳʭ ʥʘ ʵʪʦʪ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʢʦʥʢʫʨʩ, ʋʦʣʜʝʛʨʝʡʚ ʥʝ ʤʦʛ ʫʟʥʘʪʴ, ʢʘʢ ʠʟʤʝʥʠʣʦʩʴ ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʢʘʤʠ ʨʦʣʠ ʧʦʣʷ ʍʠʛʛʩʘ 

ʟʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʦ ʦʪʚʝʯʘʝʪ ʪʦʣʴʢʦ ʟʘ ʯʘʩʪʴ ʤʘʩʩʳ. 

ɺʳʷʩʥʠʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʩʝʙʷ ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ, ʢʘʢ 

ʧʦʣʝ ʍʠʛʛʩʘ, ʠ ʢʦʪʦʨʦʝ ʩʳʛʨʘʣʦ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʠʥʬʣʷʮʠʠ ɺʩʝʣʝʥʥʦʡ ï ʝʝ ʥʝʚʝʨʦʷʪʥʦ 

ʙʳʩʪʨʦʤ ʨʘʩʰʠʨʝʥʠʠ ʚ ʧʝʨʚʳʝ ʤʦʤʝʥʪʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ ʩʤʳʩʣ ʵʪʠʭ 

ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʦʪʢʨʳʪʠʡ, ʋʦʣʜʝʛʨʝʡʚʫ ʥʫʞʥʦ ʙʳʣʦ ʙʳ ʧʦʩʝʪʠʪʴ ʜʚʫʭ ʬʠʟʠʢʦʚ, ʦʬʠʩʳ 
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ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʷʜʦʤ, ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʦ ʧʦ ʜʨʫʛʫʶ 

ʩʪʦʨʦʥʫ ɸʪʣʘʥʪʠʢʠ. 

 

ʌʨʵʥʢ ɺʠʣʴʯʝʢ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʣʝʩʪʷʱʠʭ ʬʠʟʠʢʦʚ ʚ ʤʠʨʝ. ʉʝʛʦʜʥʷ ʦʥ ʨʘʙʦʪʘʝʪ ʚ 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. ɺʝʨʦʷʪʥʦ, ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʤʘʩʩʳ ɺʠʣʴʯʝʢ 

ʟʥʘʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʢʪʦ-ʣʠʙʦ ʜʨʫʛʦʡ. ʋ ʥʝʛʦ ʧʦʣʴʩʢʦ-ʠʪʘʣʴʷʥʩʢʠʝ ʢʦʨʥʠ, ʥʦ ʩʘʤ ʦʥ ʨʦʜʠʣʩʷ ʠ 

ʚʳʨʦʩ ʚ ʂʚʠʥʩʝ, ʚ ʨʘʡʦʥʝ ʅʴʶ-ʁʦʨʢʘ, ʚ 1971-ʤ ʧʦʩʪʫʧʠʣ ʚ ʇʨʠʥʩʪʦʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʘ 

ʟʘʪʝʤ ʟʘʢʦʥʯʠʣ ʪʘʤ ʞʝ ʘʩʧʠʨʘʥʪʫʨʫ. ʈʘʙʦʪʘ, ʢʦʪʦʨʫʶ ʦʥ ʥʘʯʘʣ ʚ ʇʨʠʥʩʪʦʥʝ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʶʥʦʤ ʚʦʟʨʘʩʪʝ ï ʝʤʫ ʪʦʛʜʘ ʙʳʣʦ ʚʩʝʛʦ 21 ʛʦʜ, ï ʩʧʫʩʪʷ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʣʝʪ ʧʨʠʥʝʩʣʘ ʝʤʫ 

ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ. ɺʤʝʩʪʝ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʬʠʟʠʢʘʤʠ ʦʥ ʧʦʣʫʯʠʣ ʵʪʫ ʧʨʝʩʪʠʞʥʝʡʰʫʶ 

ʥʘʛʨʘʜʫ ʟʘ ʦʪʢʨʳʪʠʝ ʥʝʢʦʝʛʦ ʣʶʙʦʧʳʪʥʦʛʦ ʵʬʬʝʢʪʘ, ʢʘʩʘʶʱʝʛʦʩʷ ʢʚʘʨʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʷʪ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ. ɺʠʣʴʯʝʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʤ ʜʘʣʴʰʝ ʢʚʘʨʢʠ ʦʪʦʜʚʠʥʫʪʴ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʪʝʤ ʩʠʣʴʥʝʝ ʦʥʠ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ; ʠ ʥʘʦʙʦʨʦʪ, ʢʦʛʜʘ ʦʥʠ ʦʯʝʥʴ ʙʣʠʟʢʦ ʜʨʫʛ 

ʢ ʜʨʫʛʫ, ʪʦ ʚʝʜʫʪ ʩʝʙʷ ʧʦʯʪʠ ʢʘʢ ʩʚʦʙʦʜʥʳʝ ʯʘʩʪʠʮʳ ï ʩʣʦʚʥʦ ʦʥʠ ʩʚʷʟʘʥʳ ʵʣʘʩʪʠʯʥʳʤʠ 

ʥʠʪʷʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʠʣʳ ʥʝ ʜʝʡʩʪʚʫʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ï ʦʥʠ ʦʙʳʯʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ. ʇʦʣʫʯʝʥʥʳʝ ɺʠʣʴʯʝʢʦʤ ʨʝʟʫʣʴʪʘʪʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ï 

ʩʚʦʜʘ ʧʨʘʚʠʣ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ ʧʨʠʨʦʜʝ. 

ʈʘʙʦʪʳ ɺʠʣʴʯʝʢʘ ʠʤʝʶʪ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, 

ʦʪʢʫʜʘ ʙʝʨʝʪʩʷ ʤʘʩʩʘ. ʍʦʪʷ ʧʦʣʝ ʍʠʛʛʩʘ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʩʩʳ 

ʢʚʘʨʢʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ, ʤʘʩʩʳ ʵʪʠʭ ʦʪʜʝʣʴʥʳʭ ʩʫʙʘʪʦʤʥʳʭ ʙʣʦʢʦʚ ʜʘʶʪ ʣʠʰʴ ʤʠʟʝʨʥʳʡ ʚʢʣʘʜ 

ʚ ʤʘʩʩʫ ʘʪʦʤʘ ï ʧʦʯʪʠ ʚʩʷ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʫʤʤʦʡ ʚʝʩʦʚ ʚʭʦʜʷʱʠʭ ʚ ʘʪʦʤ ʢʚʘʨʢʦʚ ʠ 

ʵʣʝʢʪʨʦʥʦʚ, ʘ ʵʥʝʨʛʠʝʡ, ʟʘʧʘʩʝʥʥʦʡ ʚ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʢʚʘʨʢʘʭ, ʠ ʚ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʩʚʷʟʳʚʘʝʪ 

ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʘʙʦʪʘ ɺʠʣʴʯʝʢʘ ʟʘʩʪʘʚʣʷʣʘ ʟʘʩʦʤʥʝʚʘʪʴʩʷ, ʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʙʦʟʦʥ 

ʍʠʛʛʩʘ ʟʘʩʣʫʞʠʚʘʝʪ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʤʘʩʩʳ. ʆʪʚʝʪ 

ï ʜʘ, ʥʝʩʦʤʥʝʥʥʦ ʟʘʩʣʫʞʠʚʘʝʪ, ʥʦ ʝʩʪʴ ʤʘʣʝʥʴʢʘʷ ʪʦʥʢʦʩʪʴ, ʢʦʪʦʨʫʶ ʯʘʩʪʦ ʫʧʫʩʢʘʶʪ ʚ 

ʧʦʧʫʣʷʨʥʳʭ ʦʧʠʩʘʥʠʷʭ. ʇʦʣʝ ʍʠʛʛʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʚʘʨʢʘʤʠ, ʵʣʝʢʪʨʦʥʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ ʥʘʯʘʣʴʥʳʭ ʤʘʩʩ. ʀ ʝʩʣʠ ʙʳ ʫ ʥʠʭ ʥʝ ʙʳʣʦ ʵʪʠʭ ʤʘʩʩ, ʧʫʩʪʴ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ, ʦʥʠ ʥʠʢʦʛʜʘ ʙʳ ʥʝ ʦʙʨʘʟʦʚʘʣʠ ʘʪʦʤʦʚ. ʅʦ ʪʝ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʢʚʘʨʢʦʚ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʫ ʥʠʭ ʝʩʪʴ, ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ, 

ʦʙʨʘʟʫʷ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ. 

ɺʠʣʴʯʝʢ ʧʦʤʦʛ ʦʧʨʦʚʝʨʛʥʫʪʴ ʙʳʪʦʚʘʚʰʠʡ ʚ ʉʄʀ ʧʦʧʫʣʷʨʥʳʡ ʤʠʬ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʍʠʛʛʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʤʘʩʩʳ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʥʘʰʝʤ ʤʠʨʝ, 

ʨʘʟʲʷʩʥʠʚ, ʯʪʦ ʦʥʠ ʚʥʦʩʷʪ ʣʠʰʴ ʢʨʦʰʝʯʥʳʡ, ʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʡ ʥʘʯʘʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʤʘʩʩʫ. 

ɽʩʣʠ ʠʜʪʠ ʦʪ ʦʬʠʩʘ ɺʠʣʴʯʝʢʘ ʧʦ ʢʦʨʠʜʦʨʫ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʚ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʥʝʛʦ ʦʬʠʩ ɸʣʘʥʘ ɻʫʪʘ. ɽʩʣʠ ɺʠʣʴʯʝʢ ʠʩʩʣʝʜʦʚʘʣ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʛʣʫʙʠʥʝ ʘʪʦʤʘ, 

ʪʦ ɻʫʪ ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʧʨʦʰʣʦʛʦ ɺʩʝʣʝʥʥʦʡ, ʠʩʪʦʨʠʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʂʦʩʤʦʩʘ. ʆʥ 

ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʯʪʦ-ʪʦ ʦʯʝʥʴ ʧʦʭʦʞʝʝ ʥʘ ʧʦʣʝ ʍʠʛʛʩʘ ʧʨʠʚʝʣʦ ʢ ʥʘʤʥʦʛʦ 

ʙʦʣʝʝ ʚʘʞʥʳʤ ʩʦʙʳʪʠʷʤ, ʯʝʤ ʧʨʠʜʘʥʠʝ ʯʘʩʪʠʮʘʤ ʤʘʩʩʳ. 

ɻʫʪ ï ʢʦʨʝʥʘʩʪʳʡ ʯʝʣʦʚʝʢ ʩ ʤʘʣʴʯʠʰʝʩʢʦʡ ʢʦʧʥʦʡ ʚʦʣʦʩ ʠ ʩʠʣʴʥʳʤ ʥʴʶ-ʜʞʝʨʩʠʡʩʢʠʤ 

ʘʢʮʝʥʪʦʤ. ʆʥ ʛʦʚʦʨʠʪ ʦ ʨʦʞʜʝʥʠʠ ɺʩʝʣʝʥʥʦʡ ʩ ʪʘʢʦʡ ʩʪʨʘʩʪʴʶ, c ʢʘʢʦʡ ʜʨʫʛʠʝ ʛʦʚʦʨʷʪ ʦ 

ʬʫʪʙʦʣʴʥʳʭ ʤʘʪʯʘʭ. ɻʫʪ ʟʥʘʝʪ ʚʩʝ ʪʝʦʨʠʠ: ʢʘʢ ʦʥʠ ʧʦʷʚʠʣʠʩʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʪʦ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ʂʦʛʜʘ ʦʥ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦʙʦ 

ʚʩʝʤ ʵʪʦʤ, ʪʨʫʜʥʦ ʥʝ ʧʦʨʘʟʠʪʴʩʷ, ʢʘʢ ʬʠʟʠʢʠ ʤʦʛʫʪ ʟʥʘʪʴ ʯʪʦ-ʣʠʙʦ ʦ ʩʦʩʪʦʷʥʠʠ, ʚ ʢʦʪʦʨʦʤ 

ʂʦʩʤʦʩ ʧʨʝʙʳʚʘʣ ʯʝʪʳʨʥʘʜʮʘʪʴ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ. ʆʜʥʘʢʦ ɻʫʪ ʪʘʢ ʜʝʪʘʣʴʥʦ ʦʧʠʩʳʚʘʝʪ, 

ʢʘʢʦʡ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʯʝʨʝʟ ʦʜʥʫ ʪʨʠʣʣʠʦʥʥʫʶ ʦʪ ʦʜʥʦʡ ʪʨʠʣʣʠʦʥʥʦʡ ʦʪ ʦʜʥʦʡ 

ʪʨʠʣʣʠʦʥʥʦʡ ʜʦʣʠ ʩʝʢʫʥʜʳ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʢʘʢ ʝʩʣʠ ʙʳ ʙʳʣ ʩʚʠʜʝʪʝʣʝʤ ʪʝʭ 

ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʠʜʝʣ ʚʩʝ ʩʚʦʠʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʛʣʘʟʘʤʠ. ñʊʘʢʦʛʦ ʨʦʜʘ ʠʜʝʠ, ï 

ʧʨʘʚʜʘ, ʧʨʠʟʥʘʝʪ ʦʥ ʫʣʳʙʘʷʩʴ, ï ʦʙʳʯʥʦ ʚʩʝʤ ʢʘʞʫʪʩʷ ʙʝʟʫʤʥʳʤʠ, ʠ ʷ ʪʫʪ ʥʝ ʠʩʢʣʶʯʝʥʠʝò. 

ʀʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ɻʫʪʘ ʥʘʯʘʣʘʩʴ ʚ ʂʦʨʥʝʣʣʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺ 1978 ʛʦʜʫ ʫʯʝʥʳʝ 



ʨʘʙʦʪʘʣʠ ʥʘʜ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʊʝʦʨʠʷʤʠ ɺʝʣʠʢʦʛʦ ʆʙʲʝʜʠʥʝʥʠʷ (GUTs), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʣʠ ʩʪʘʪʴ ʩʣʝʜʫʶʱʠʤ ʙʦʣʴʰʠʤ ʧʨʦʨʳʚʦʤ ʚ ʬʠʟʠʢʝ. GUTs ʩʪʘʚʠʣʠ ʩʚʦʝʡ ʮʝʣʴʶ ʦʙʲʝʜʠʥʠʪʴ 

ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʠʣʳ ʚ ʧʨʠʨʦʜʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ. ʕʪʦ ʦʟʥʘʯʘʣʦ ʧʦʠʩʢ ʝʜʠʥʦʡ 

ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ, ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʫʪʨʠ ʘʪʦʤʥʳʭ ʷʜʝʨ. 

ʆʜʥʘʞʜʳ ɻʝʥʨʠ ʊʘʡ, ʜʨʫʛ ɻʫʪʘ, ʪʦʞʝ ʨʘʙʦʪʘʚʰʠʡ ʚ ʂʦʨʥʝʣʣʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, 

ʦʙʨʘʪʠʣʩʷ ʢ ʥʝʤʫ ʟʘ ʧʦʤʦʱʴʶ. ʆʥ ʭʦʪʝʣ ʙʳ ʟʥʘʪʴ, ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʣʠ GUTs ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠʮʳ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʇʦʣʴ ɼʠʨʘʢ ʧʨʝʜʣʦʞʠʣ ʚ 1930 ʛʦʜʫ. 

ʏʘʩʪʠʮʘ ʙʳʣʘ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʩʪʨʘʥʥʦʡ ï ʪʘʢʦʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʘʛʥʠʪ, ʥʦ ʩ ʦʜʥʠʤ 

ʧʦʣʶʩʦʤ. (ʋ ʥʦʨʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʘ ʚʩʝʛʜʘ ʜʚʘ ʧʦʣʶʩʘ ï ʦʜʠʥ ʩʝʚʝʨʥʳʡ, ʘ ʜʨʫʛʦʡ ï ʶʞʥʳʡ.) 

ʀʟ-ʟʘ ʵʪʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ ʪʘʠʥʩʪʚʝʥʥʳʝ ʯʘʩʪʠʮʳ ʥʘʟʚʘʣʠ ʤʘʛʥʠʪʥʳʤʠ 

ʤʦʥʦʧʦʣʷʤʠ. 

ʈʘʩʯʝʪʳ ɻʫʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʦʨʠʠ GUTs ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʣʦ ʥʦʚʦʝ ʥʝʨʘʟʨʝʰʠʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ. ñʗ ʩʢʘʟʘʣ 

ɻʝʥʨʠ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʟʘʙʳʪʴ ʦ ʤʦʥʦʧʦʣʷʭ. ʅʠʢʪʦ ʥʠʢʦʛʜʘ ʥʝ ʩʫʤʝʝʪ ʩʦʟʜʘʪʴ ʠʭ ʚ ʫʩʢʦʨʠʪʝʣʝ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝʚʝʨʦʷʪʥʦ ʪʷʞʝʣʳʝ. ɼʣʷ ʤʝʥʷ ʦʥʠ ʙʳʣʠ ʧʨʦʩʪʦ ʝʱʝ 

ʦʜʥʦʡ ʥʝʧʨʦʚʝʨʷʝʤʦʡ ʛʠʧʦʪʝʟʦʡ GUTsò, ï ʚʩʧʦʤʠʥʘʝʪ ɻʫʪ. ɻʦʚʦʨʷ ñʥʝʚʝʨʦʷʪʥʦ ʪʷʞʝʣʳʝò, ʦʥ 

ʠʤʝʣ ʚ ʚʠʜʫ, ʯʪʦ ʤʘʩʩʘ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʤʦʥʦʧʦʣʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʤʘʩʩʝ ʘʤʝʙʳ. 

ʊʘʡ ʥʝ ʫʜʦʚʣʝʪʚʦʨʠʣʩʷ ʦʪʚʝʪʦʤ. ʆʥ ʚʝʨʥʫʣʩʷ ʢ ʧʨʦʙʣʝʤʝ ʠ ʧʨʝʜʣʦʞʠʣ ʚʤʝʩʪʝ 

ʧʦʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʵʪʠʭ ʩʪʨʘʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʙʳʣʦ ʩʦʟʜʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ. ñʕʪʦ ʙʳʣʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʤʘʩʰʝʜʰʘʷ ʠʜʝʷ, ʠ ʷ ʧʝʨʝʩʪʘʣ ʵʪʠʤ ʟʘʥʠʤʘʪʴʩʷò, ï 

ʛʦʚʦʨʠʪ ɻʫʪ. ʆʥ ʧʝʨʝʢʣʶʯʠʣʩʷ ʥʘ ʜʨʫʛʠʝ ʪʝʤʳ, ʘ ʊʘʡ ʚʩʝ ʥʠʢʘʢ ʥʝ ʫʩʧʦʢʘʠʚʘʣʩʷ, ʥʘʜʝʷʩʴ, ʯʪʦ 

ʜʨʫʛ ʚʩʝ-ʪʘʢʠ ʧʦʤʦʞʝʪ ʝʤʫ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʤʦʥʦʧʦʣʷʤʠ. 

ɻʫʪ ʧʦʯʪʠ ʟʘʙʳʣ ʧʨʦ ʠʜʝʶ ʊʘʷ, ʥʦ ʦʜʥʘ ʣʝʢʮʠʷ ʚ ʂʦʨʥʝʣʣʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦʣʥʦʩʪʴʶ 

ʧʝʨʝʚʝʨʥʫʣʘ ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ. ʌʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʝʛʫʣʷʨʥʦ ʧʨʠʛʣʘʰʘʣ 

ʫʯʝʥʳʭ ʠʟ ʜʨʫʛʠʭ ʚʫʟʦʚ ʯʠʪʘʪʴ ʣʝʢʮʠʠ ʢʦʨʥʝʣʣʩʢʠʤ ʩʪʫʜʝʥʪʘʤ. ʀ ʚʦʪ ʦʜʥʘʞʜʳ ʢ ʥʠʤ 

ʧʨʠʝʭʘʣ ʉʪʠʚʝʥ ɺʘʡʥʙʝʨʛ. ɺʘʡʥʙʝʨʛ, ʢʦʪʦʨʦʤʫ ʦʩʪʘʚʘʣʩʷ ʚʩʝʛʦ ʛʦʜ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʦʨʦʥʥʠʢʦʚ GUTs. ɻʣʫʙʠʥʘ ʠ ʷʩʥʦʩʪʴ ʝʛʦ 

ʣʝʢʮʠʠ ʫʙʝʜʠʣʘ ɻʫʪʘ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʪʝʦʨʠʠ, ʚʦʟʤʦʞʥʦ, ʥʝ ʩʦʚʩʝʤ ʙʝʟʫʤʥʳʝ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʢʮʠʠ ɺʘʡʥʙʝʨʛʘ ɻʫʪ ʧʦʛʦʚʦʨʠʣ ʩ ʊʘʝʤ ʠ ʩʦʛʣʘʩʠʣʩʷ ʥʘʢʦʥʝʮ 

ʧʦʜʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ ʙʳʣʦ ʩʦʟʜʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʝʩʴʤʘ ʦʟʘʜʘʯʠʚʘʣʠ ï ʧʦʭʦʞʝ, ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʙʠʪʢʦʤ ʥʘʙʠʪʘ ʵʪʠʤʠ 

ʟʘʛʘʜʦʯʥʳʤʠ ʤʦʥʦʧʦʣʷʤʠ! ʅʦ ʝʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʦʥʘ ʙʳʣʘ ʙʳ ʚ ʩʦʪʥʠ ʪʨʠʣʣʠʦʥʦʚ ʨʘʟ ʙʦʣʝʝ 

ʤʘʩʩʠʚʥʦʡ, ʯʝʤ, ʧʦ ʦʮʝʥʢʘʤ ʢʦʩʤʦʣʦʛʦʚ, ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. (ʌʠʟʠʢʠ, ʟʥʘʷ ʤʘʩʩʫ ɺʩʝʣʝʥʥʦʡ, 

ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʚʦʟʨʘʩʪ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʟʘʤʝʜʣʷʝʪʩʷ ʪʝʤ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʦʥʘ ʤʘʩʩʠʚʥʝʝ.) ɻʫʪ ʩʜʝʣʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʟʘʣʦʞʠʚ ʚ ʥʠʭ ʧʦʣʫʯʝʥʥʦʝ 

ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʤʦʥʦʧʦʣʝʡ ʠ ʠʭ ʤʘʩʩʫ, ʘ ʟʘʪʝʤ ʨʘʩʩʯʠʪʘʣ ʚʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʦʢʦʣʦ 30 000 ʣʝʪ. ñʅʫ, ʷ ʧʦʣʫʯʠʣ ʩʧʦʣʥʘ ʚʩʷʯʝʩʢʠʭ ʥʝʣʝʩʪʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ 

ʚ ʩʚʦʡ ʘʜʨʝʩò, ï ʨʘʩʩʢʘʟʳʚʘʣ ɻʫʪ. 

ʈʘʩʯʝʪʳ ɻʫʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ɺʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʧʝʨʚʳʝ 

ʤʛʥʦʚʝʥʠʷ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ ʭʠʛʛʩʦʚʩʢʦʛʦ ʪʠʧʘ ʜʦʣʞʥʳ ʙʳʣʠ 

ʟʘʧʣʝʩʪʠʩʴ ʚ ʫʟʣʳ. ʕʪʠ ʫʟʣʳ ʠ ʙʳʣʠ ʤʘʛʥʠʪʥʳʤʠ ʤʦʥʦʧʦʣʷʤʠ. ɻʫʪ ʧʦʥʷʣ, ʯʪʦ ʥʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʦʠʟʦʡʪʠ ʥʝʯʪʦ, ʧʦʤʝʰʘʚʰʝʝ ʜʘʣʴʥʝʡʰʝʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʧʦʣʝʡ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ɺʩʝʣʝʥʥʘʷ ʦʭʣʘʜʠʣʘʩʴ ʦʯʝʥʴ 

ʙʳʩʪʨʦ, ʭʠʛʛʩʦʚʩʢʠʝ ʧʦʣʷ ʥʝ ʜʦʣʞʥʳ ʙʳʣʠ ʫʩʧʝʪʴ ʧʝʨʝʧʣʝʩʪʠʩʴ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʣʦʩʴ 

ʙʳ ʤʝʥʴʰʝ ʫʟʣʦʚ, ʘ ʫʞʝ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʜʦ ʵʪʦʛʦ ʤʦʥʦʧʦʣʠ ʨʘʟʣʝʪʝʣʠʩʴ ʙʳ ʥʘ ʦʛʨʦʤʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʧʦʣʥʝ ʤʦʛʣʠ ʙʳ ʫʩʢʦʣʴʟʥʫʪʴ ʦʪ ʥʘʰʝʛʦ ʚʟʛʣʷʜʘ. 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʨʳʚ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢ ʚ ʩʦʟʥʘʥʠʠ ɻʫʪʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʟ 

ʵʪʦʛʦ ʫʤʦʟʘʢʣʶʯʝʥʠʷ. ʆʜʥʘʞʜʳ ʚʝʯʝʨʦʤ ʦʥ ʚʝʨʥʫʣʩʷ ʩ ʨʘʙʦʪʳ ʜʦʤʦʡ, ʠ ʚʜʨʫʛ ʝʛʦ ʦʩʝʥʠʣʦ: 

ʦʥ ʧʦʥʷʣ, ʯʪʦ ʦʟʥʘʯʘʣʠ ʝʛʦ ʨʘʩʯʝʪʳ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ. ñɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʷ 

ʫʚʠʜʝʣ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ. ʈʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʙʳʣʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ! ʕʪʦ ʙʳʣʦ 

ʥʝʚʝʨʦʷʪʥʦ ʟʘʭʚʘʪʳʚʘʶʱʝò, ï ʛʦʚʦʨʠʪ ɻʫʪ. 



ʗʚʣʝʥʠʝ, ʦʪʢʨʳʪʦʝ ɻʫʪʦʤ, ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ñʠʥʬʣʷʮʠʷ (ʨʘʟʜʫʚʘʥʠʝ) ɺʩʝʣʝʥʥʦʡò. 

ʉʨʘʟʫ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʟʘ ʜʦʣʶ ʩʝʢʫʥʜʳ ɺʩʝʣʝʥʥʘʷ ʚʜʨʫʛ ʨʘʩʰʠʨʠʣʘʩʴ ʩ 

ʛʦʣʦʚʦʢʨʫʞʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʧʦʪʦʤ ʵʪʘ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʪʘʣʘ ʫʤʝʥʴʰʘʪʴʩʷ. 

ʊʝʦʨʠʷ ʠʥʬʣʷʮʠʠ ɺʩʝʣʝʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʫʯʝʥʳʝ ʧʨʦʜʦʣʞʘʶʪ ʝʱʝ ʦ 

ʥʝʡ ʩʧʦʨʠʪʴ. ʀʩʭʦʜʥʘʷ ʪʝʦʨʠʷ ɻʫʪʘ, ʩ ʪʝʭ ʧʦʨ ʢʘʢ ʦʥ ʚʧʝʨʚʳʝ ʦʧʠʩʘʣ ʝʝ ʚ 1981 ʛʦʜʫ, ʙʳʣʘ ʥʝ 

ʨʘʟ ʧʝʨʝʩʤʦʪʨʝʥʘ. ʅʦ ʚ ʦʜʥʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ ʩʝʛʦʜʥʷ ʩʭʦʜʷʪʩʷ: ʵʥʝʨʛʠʶ ʥʘ 

ʠʥʬʣʷʮʠʶ ɺʩʝʣʝʥʥʦʡ ʦʙʝʩʧʝʯʠʣʦ ʥʝʢʦʝ ʧʦʣʝ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʯʝʥʴ ʩʭʦʞʝ ʩ ʧʦʚʝʜʝʥʠʝʤ 

ʧʦʣʷ ʍʠʛʛʩʘ
136
. ʅʝʢʦʪʦʨʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʥʦ ʠ ʝʩʪʴ ʪʦ ʩʘʤʦʝ ʧʦʣʝ, ʯʪʦ ʙʳʣʦ ʚʧʝʨʚʳʝ 

ʦʧʠʩʘʥʦ ʍʠʛʛʩʦʤ ʚ 1964 ʛʦʜʫ. ʀ ʧʦʣʶ ʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠ ʩʚʦʠ ʯʘʩʪʠʮʳ ï ʝʛʦ 

ʧʝʨʝʥʦʩʯʠʢʠ, ʤʝʪʢʦ ʥʘʟʚʘʥʥʳʝ ʠʥʬʣʘʪʦʥʘʤʠ. 

 

ʆʜʥʘʢʦ ʚʝʨʥʝʤʩʷ ʚ ʎɽʈʅ. ʃʠʥ ʕʚʘʥʩ ʧʨʦʜʦʣʞʘʝʪ ʦʙʩʫʞʜʘʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʣʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʠʛʘʥʪʩʢʦʛʦ ʢʦʣʣʘʡʜʝʨʘ LEP. ʂʘʞʜʫʶ ʟʠʤʫ ʤʘʰʠʥʫ ʚʳʢʣʶʯʘʣʠ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʜʦʛʦʚʦʨʘ ʩ ʧʦʩʪʘʚʱʠʢʦʤ ʵʥʝʨʛʠʠ ï 

ʤʘʰʠʥʘ ʥʝ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʟ 

ʦʢʨʫʞʘʶʱʠʭ ʛʦʨʦʜʦʚ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʝʞʝʛʦʜʥʦʛʦ ʧʠʢʘ. ɿʠʤʥʠʡ ʧʨʦʩʪʦʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʠʥʞʝʥʝʨʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʩʢʦʨʠʪʝʣʷ ʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʋʪʨʦʤ 13 ʬʝʚʨʘʣʷ 1995 ʛʦʜʘ ʩʦʪʨʫʜʥʠʢʠ, ʩʲʝʭʘʚʰʠʝʩʷ ʚ ʎɽʈʅ ʧʦʩʣʝ ʟʠʤʥʠʭ ʢʘʥʠʢʫʣ, 

ʩʪʘʣʠ ʩʚʠʜʝʪʝʣʷʤʠ ʥʝʚʝʨʦʷʪʥʦʛʦ ʨʘʟʛʨʦʤʘ. ɺ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʨʘʟʦʙʨʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ 

ʘʧʧʘʨʘʪʫʨʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʘʣʳʤ ʫʩʢʦʨʠʪʝʣʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʯʘʩʪʠʮ ʚ LEP. ʂʘʙʝʣʠ, ʩʦʝʜʠʥʷʚʰʠʝ ʫʩʢʦʨʠʪʝʣʴ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʤʦʜʫʣʷʤʠ, 

ʦʙʦʨʚʘʥʳ, ʦʢʦʣʦ 1200 ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʠʩʯʝʟʣʦ. ɺʩʝʛʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʥʘʯʘʣʘ 

ʥʦʚʦʛʦ ʮʠʢʣʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʢʘʢʦʡ-ʪʦ ʚʨʝʜʠʪʝʣʴ ʨʘʟʦʙʨʘʣ ʚʩʶ ʫʧʨʘʚʣʷʶʱʫʶ ʘʧʧʘʨʘʪʫʨʫ! 

ʇʨʝʩʪʫʧʥʠʢʘ ʚʩʢʦʨʝ ʨʘʟʳʩʢʘʣʠ. ʕʪʦ ʙʳʣ ʅʠʢʦʣʷ ɹʣʘʟʠʘʥʫ, ʦʧʝʨʘʪʦʨ ʜʠʩʧʝʪʯʝʨʩʢʦʡ, 

ʧʨʦʨʘʙʦʪʘʚʰʠʡ ʚ ʎɽʈʅʝ ʜʚʘʜʮʘʪʴ ʩʝʤʴ ʣʝʪ ʠ ʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʭʦʨʦʰʝʡ ʨʝʧʫʪʘʮʠʝʡ. ʆʥ 

ʧʨʦʚʝʣ ʚʩʝ ʚʳʭʦʜʥʳʝ, ʜʝʤʦʥʪʠʨʫʷ ʠ ʧʨʷʯʘ ʢʦʤʧʦʥʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʠʩʯʝʟ. ʇʦʟʞʝ 

ʦʥ ʧʦʟʚʦʥʠʣ ʨʫʢʦʚʦʜʩʪʚʫ ʎɽʈʅʘ ʠ ʟʘʷʚʠʣ, ʯʪʦ ʨʘʩʩʢʘʞʝʪ, ʛʜʝ ʤʦʜʫʣʠ, ʝʩʣʠ ʝʤʫ ʟʘʧʣʘʪʷʪ 2 

ʤʣʥ ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ. 

ɹʣʘʟʠʘʥʫ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʜʘʣʩʷ ʧʦʣʠʮʠʠ ʛʦʨʦʜʘ ɹʫʨʛ-ʘʥ-ɹʨʝʩ ʥʘ ʶʛʝ ʌʨʘʥʮʠʠ ʠ 

ʧʦʢʘʟʘʣ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʤʦʜʫʣʠ, ʪʱʘʪʝʣʴʥʦ ʩʧʨʷʪʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʫʛʦʣʢʘʭ ʎɽʈʅʘ ï ʥʘ ʯʝʨʜʘʢʝ, 

ʧʦʜ ʧʦʣʦʤ, ʟʘ ʩʪʝʥʘʤʠ. ʇʝʨʩʦʥʘʣ ʩʯʠʪʘʣ, ʯʪʦ ɹʣʘʟʠʘʥʫ ʩʚʠʭʥʫʣʩʷ ʧʦʩʣʝ ʨʘʟʤʦʣʚʢʠ ʩ ʙʳʚʰʝʡ 

ʞʝʥʦʡ, ʪʦʞʝ ʨʘʙʦʪʘʚʰʝʡ ʚ ʎɽʈʅʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʤʦʱʥʠʢʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ
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. 

ʇʨʝʩʪʫʧʣʝʥʠʝ ʤʘʥʴʷʢʘ ʥʘʥʝʩʣʦ ʩʝʨʴʝʟʥʳʡ ʫʜʘʨ ʧʦ ʎɽʈʅʫ: ʵʣʝʢʪʨʦʥʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʚʝʜʝʥʥʳʤ ʠʟ ʩʪʨʦʷ ʫʩʢʦʨʠʪʝʣʝʤ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ 

ʥʘʟʘʜ, ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ, ʢʘʢ ʜʦʣʞʥʳ ʩʦʙʠʨʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʝʝ ʫʟʣʳ, ʙʳʣʘ 

ʥʝʧʦʣʥʦʡ. ɼʘʞʝ ʝʩʣʠ ʢʦʤʧʦʥʝʥʪʳ ʙʣʘʛʦʧʦʣʫʯʥʦ ʚʳʜʝʨʞʘʣʠ ʙʳ ʠʩʧʳʪʘʥʠʷ, ʧʦʩʣʝ ʩʙʦʨʢʠ 

ʥʫʞʥʦ ʙʳʣʦ ʪʝʩʪʠʨʦʚʘʪʴ ʤʘʰʠʥʫ ʢʘʢ ʮʝʣʦʝ. 

ɹʣʘʟʠʘʥʫ ʙʳʣʦ ʧʨʝʜʲʷʚʣʝʥʦ ʦʙʚʠʥʝʥʠʝ ʚ ʢʨʘʞʝ ʠ ʧʦʧʳʪʢʝ ʚʳʤʦʛʘʪʝʣʴʩʪʚʘ, ʘ ʎɽʈʅ 

ʧʝʨʝʩʤʦʪʨʝʣ ʜʝʡʩʪʚʫʶʱʠʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʩʤʦʛʣʦ ʫʛʦʚʦʨʠʪʴ ʠʥʞʝʥʝʨʦʚ 

ʧʦʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʘʚʨʘʣʘ, ʯʪʦʙʳ ʧʦʙʳʩʪʨʝʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʚʨʝʞʜʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʠʩʧʝʪʯʝʨʩʢʦʡ. ʂ ʩʯʘʩʪʴʶ, ʤʘʰʠʥʫ ʫʜʘʣʦʩʴ ʟʘʧʫʩʪʠʪʴ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ. 

                                                 
136 ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʩʪʠʥʥʦʝ ʧʦʣʝ ʍʠʛʛʩʘ ʚʦʟʤʦʞʥʦ ʜʘʝʪ ʵʥʝʨʛʠʶ ʜʣʷ ʠʥʬʣʷʮʠʠ ï 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ. ʉʤ., ʥʘʧʨʠʤʝʨ, ʩʪʘʪʴʶ: ɹʝʟʨʫʢʦʚ ʌ. ʠ ʐʘʧʦʰʥʠʢʦʚ ʄ. 

ɹʦʟʦʥ ʍʠʛʛʩʘ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʣʷʮʠʠ. Physics Letters ɺ. Vol. 659. Iss. 3,24,2008. P. 

703-706. 

 

137 ʕʪʘ ʠʩʪʦʨʠʷ ʚ ʪʦ ʚʨʝʤʷ ʰʠʨʦʢʦ ʦʩʚʝʱʘʣʘʩʴ. ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʛʘʟʝʪʘ ñIndependentò ʦʧʫʙʣʠʢʦʚʘʣʘ 

ʩʪʘʪʴʶ ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ ñʉʝʤʝʡʥʘʷ ʩʩʦʨʘ ʦʙʨʫʰʠʣʘʩʴ ʥʘ ʪʝʦʨʠʶ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘò. 

 



ʉʣʝʜʫʶʱʝʡ ʟʠʤʦʡ ʚ ʎɽʈʅʝ ʩʣʫʯʠʣʩʷ ʝʱʝ ʦʜʠʥ ʩʣʫʯʘʡ ʚʨʝʜʠʪʝʣʴʩʪʚʘ
138
. ʄʘʰʠʥʫ ʚ ʪʫ 

ʟʠʤʫ ʚʳʢʣʶʯʘʣʠ ʥʘ ʙʦʣʴʰʠʡ ʩʨʦʢ, ʯʝʤ ʦʙʳʯʥʦ, ʯʪʦʙʳ ʠʥʞʝʥʝʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʢʦʥʪʨʘʢʪʫ, 

ʫʩʧʝʣʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʦʣʣʘʡʜʝʨ ï ʫʯʝʥʳʝ ʭʦʪʝʣʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʷʪʴ ʯʘʩʪʠʮʳ 

ʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʂʦʛʜʘ ʚ ʠʶʥʝ 1996 ʛʦʜʘ ʜʝʣʦ ʜʦʰʣʦ ʜʦ ʦʯʝʨʝʜʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 

LEP, ʥʠ ʦʜʠʥ ʠʟ ʜʚʫʭ ʧʫʯʢʦʚ ʯʘʩʪʠʮ ʥʝ ʩʤʦʛ ʨʘʟʦʛʥʘʪʴʩʷ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. ʉʧʝʨʚʘ ʵʪʦ 

ʦʪʥʝʩʣʠ ʥʘ ʩʯʝʪ ʥʘʯʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʥʦ ʯʝʨʝʟ ʧʷʪʴ ʜʥʝʡ ʧʨʦʚʝʨʢʠ ʠʥʞʝʥʝʨʳ ʦʙʥʘʨʫʞʠʣʠ 

ʢʘʢʫʶ-ʪʦ ʙʣʦʢʠʨʦʚʢʫ ʥʘ ʜʝʩʷʪʠʤʝʪʨʦʚʦʤ ʫʯʘʩʪʢʝ ʜʚʘʜʮʘʪʠʩʝʤʠʢʠʣʦʤʝʪʨʦʚʦʛʦ ʢʦʣʴʮʘ. 

ʂʦʛʜʘ ʢʦʣʴʮʦ ʢʦʣʣʘʡʜʝʨʘ ʦʪʢʨʳʣʠ ʠ ʠʥʞʝʥʝʨʳ ʎɽʈʅʘ ʟʘʛʣʷʥʫʣʠ ʚʥʠʟ ʚ ʪʨʫʙʫ, ʧʦ 

ʢʦʪʦʨʦʡ ʜʚʠʛʘʣʠʩʴ ʧʫʯʢʠ ʯʘʩʪʠʮ, ʦʥʠ ʫʚʠʜʝʣʠ, ʯʪʦ ʪʘʤ ʣʝʞʘʪ ʢʘʢʠʝ-ʪʦ ʧʨʝʜʤʝʪʳ, ʧʦʭʦʞʠʝ ʥʘ 

ʟʝʣʝʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʣʠʥʟʳ. ʀʥʞʝʥʝʨʳ ʚʟʷʣʠ ʞʝʨʜʴ, ʧʦʜʜʝʣʠ ʠʭ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʚʳʪʘʱʠʣʠ 

ï ʜʚʝ ʧʠʚʥʳʝ ʙʫʪʳʣʢʠ ñʍʘʡʥʝʢʝʥò! ʉ ʵʪʠʢʝʪʢʘʤʠ, ʧʨʦʞʞʝʥʥʳʤʠ ʧʫʯʢʘʤʠ 

ʙʦʤʙʘʨʜʠʨʦʚʘʚʰʠʭ ʠʭ ʯʘʩʪʠʮ. 

ʍʦʪʷ ʚ ʎɽʈʅʝ ʰʫʪʠʣʠ ʧʦ ʧʦʚʦʜʫ ʨʝʢʣʘʤʥʦʛʦ ʩʣʦʛʘʥʘ ñʍʘʡʥʝʢʝʥò ï ñʧʠʚʦ, ʢʦʪʦʨʦʝ 

ʧʨʠʭʦʜʠʪ ʪʫʜʘ, ʢʫʜʘ ʜʨʫʛʦʝ ʜʦʙʨʘʪʴʩʷ ʥʝ ʤʦʞʝʪò, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʙʳʣ ʩʝʨʴʝʟʥʳʡ ʘʢʪ 

ʚʘʥʜʘʣʠʟʤʘ. ʇʨʠʰʣʦʩʴ ʚʳʟʳʚʘʪʴ ʧʦʣʠʮʠʶ, ʯʪʦʙʳ ʩʥʷʪʴ ʦʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚ ʩ ʙʫʪʳʣʦʢ ʠ 

ʥʘʡʪʠ ʚʨʝʜʠʪʝʣʝʡ. 

ñɿʣʦʥʘʤʝʨʝʥʥʳʝ ʚʨʝʜʠʪʝʣʴʩʪʚʘ, ʠʭ ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʦʩʪʝʨʝʛʘʪʴʩʷ, ï ʛʦʚʦʨʠʪ ʕʚʘʥʩ. ï 

ʃʶʜʠ ʠʥʦʛʜʘ ʜʝʣʘʶʪ ʫʞʘʩʥʳʝ, ʙʝʩʩʤʳʩʣʝʥʥʳʝ, ʠʜʠʦʪʩʢʠʝ ʚʝʱʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʫʩʢʦʨʠʪʝʣʴ 

ʦʪʢʣʶʯʝʥ. ɺʩʝ ʚʨʝʤʷ ʥʫʞʥʦ ʙʳʪʴ ʥʘʯʝʢʫ ï ʢʨʝʪʠʥʳ ʠ ʥʝʛʦʜʷʠ ʤʦʛʫʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʩʜʝʣʘʪʴ 

ʛʘʜʦʩʪʴò. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʢʦʣʣʘʡʜʝʨʘ LEP ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ W- ʠ 

Z-ʯʘʩʪʠʮ, ʠ ʦʥʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ. ʆʥʠ ʚʳʣʝʪʘʣʠ ʤʠʣʣʠʦʥʘʤʠ, ʪʘʢ ʯʪʦ ʫʯʝʥʳʝ ʩʤʦʛʣʠ ʠʭ 

ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʬʠʟʠʢʠ, ʫʯʝʥʳʝ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʯʝʪʳʨʝʭ ʙʦʣʴʰʠʭ 

ʜʝʪʝʢʪʦʨʘʭ ʫʩʢʦʨʠʪʝʣʷ, ʩʢʨʫʧʫʣʝʟʥʦ ʠʟʫʯʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʳʪʘʷʩʴ ʥʘʡʪʠ 

ʷʚʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʷʚʣʝʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʠ ʥʘʜʝʷʣʠʩʴ, ʯʪʦ ʚ ʘʨʭʠʚʝ ʟʘʧʠʩʝʡ ʩʪʦʣʢʥʦʚʝʥʠʡ ʟʘ 

ʜʝʩʷʪʴ ʣʝʪ ʠʤ ʚʩʝ-ʪʘʢʠ ʫʜʘʩʪʩʷ ʫʚʠʜʝʪʴ ʩʣʝʜʳ ʦʩʢʦʣʢʦʚ, ʢʦʪʦʨʳʝ, ʙʝʟ ʚʩʷʢʠʭ ʩʦʤʥʝʥʠʡ, ʙʫʜʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʨʦʞʜʝʥʠʷ ʜʦʣʛʦʞʜʘʥʥʦʡ ʯʘʩʪʠʮʳ. 

ʎɽʈʅ ʧʦʣʫʯʠʣ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʣʷ LEP ʜʦ 2000 ʛʦʜʘ, ʧʦʩʣʝ ʵʪʦʛʦ ʝʛʦ ʜʦʣʞʥʳ ʙʳʣʠ 

ʟʘʢʨʳʪʴ, ʠʟʚʣʝʯʴ ʠʟ ʟʝʤʣʠ ʠ ʟʘʤʝʥʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʤʦʱʥʳʤ ʢʦʣʣʘʡʜʝʨʦʤ LHC. ʂʦʛʜʘ ʩʨʦʢ 

ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ ʩʪʘʣ ʧʨʠʙʣʠʞʘʪʴʩʷ, ʪʝʭʥʠʢʠ ʧʨʠʥʷʣʠʩʴ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ 

ʧʦʜʥʠʤʘʪʴ ʵʥʝʨʛʠʶ ʧʫʯʢʦʚ, ʠ ʢ ʚʝʩʥʝ 2000 ʛʦʜʘ ʯʘʩʪʠʮʳ ʨʘʟʛʦʥʷʣʠʩʴ ʚ ʢʦʣʴʮʝ ʢʦʣʣʘʡʜʝʨʘ 

ʫʞʝ ʜʦ ʵʥʝʨʛʠʡ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ, ʯʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʘʰʠʥʳ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ ʥʠ ʚ ʦʜʥʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ, ʧʦʭʦʞʝ, ʥʝʫʣʦʚʠʤʳʡ ʙʦʟʦʥ ʍʠʛʛʩʘ ʪʘʢ ʠ ʥʝ ʧʦʷʚʠʣʩʷ. 

ʆʪʢʣʶʯʝʥʠʝ LEP ʦʟʥʘʯʘʣʦ, ʯʪʦ ʦʭʦʪʘ ʎɽʈʅʘ ʟʘ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ ʧʨʝʨʚʝʪʩʷ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʥʘ ʧʷʪʴ ʣʝʪ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʩʦʦʨʫʞʝʥ ʢʦʣʣʘʡʜʝʨ LHC. ʅʘ ʵʪʦ ʚʨʝʤʷ ʛʨʫʧʧʘ ñʊʝʚʘʪʨʦʥʘò ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ ʩʪʘʥʦʚʠʣʘʩʴ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʢʦʤʘʥʜʦʡ, ʠʤʝʚʰʝʡ ʨʝʘʣʴʥʳʝ ʰʘʥʩʳ ʥʘʡʪʠ ʯʘʩʪʠʮʫ. ñʊʝʚʘʪʨʦʥò ʚʨʝʤʝʥʥʦ ʦʪʢʣʶʯʠʣʠ, ʯʪʦʙʳ 

ʦʙʥʦʚʠʪʴ ʜʝʪʝʢʪʦʨʳ ʠ ʫʣʫʯʰʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʰʠʥʳ. ɸʤʝʨʠʢʘʥʩʢʠʡ ʢʦʣʣʘʡʜʝʨ, 

ʢʘʢ ʵʪʦ ʙʳʣʦ ʠ ʩ ʟʘʢʨʳʚʘʝʤʳʤ ʥʘʚʩʝʛʜʘ LEP, ʩʪʘʚʠʣ ʩʚʦʝʡ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʦʭʦʪʫ ʥʘ 

ʙʦʟʦʥ ʍʠʛʛʩʘ. ɺ ʎɽʈʅʝ ʪʝʤ ʚʨʝʤʝʥʝʤ ʫʯʝʥʳʝ ʜʘʚʠʣʠ ʥʘ ʨʫʢʦʚʦʜʩʪʚʦ, ʯʪʦʙʳ ʦʥʦ ʨʘʟʨʝʰʠʣʦ 

ʨʘʙʦʪʘʪʴ ʥʘ ʢʦʣʣʘʡʜʝʨʝ LEP ʚ ʨʝʞʠʤʝ, ʜʘʣʝʢʦ ʚʳʭʦʜʷʱʝʤ ʟʘ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʜʝʷʩʴ, ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʦʢʘʞʝʪʩʷ ʚ ʟʦʥʝ ʜʦʩʷʛʘʝʤʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʫʩʢʦʨʠʪʝʣʷ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʵʥʝʨʛʠʷʭ. 

ɿʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʚ ʎɽʈʅʝ ʚʳʢʣʶʯʝʥʠʷ LEP ʥʘʚʩʝʛʜʘ ʚ ʦʜʥʦʤ 

ʠʟ ʜʝʪʝʢʪʦʨʦʚ ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ, ʢʘʢʦʛʦ ʨʘʥʴʰʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ. ɺʩʢʦʨʝ ʠ ʚʪʦʨʦʡ ʜʝʪʝʢʪʦʨ 

ʟʘʜʝʨʛʘʣʩʷ. ʋʯʝʥʳʝ, ʨʘʙʦʪʘʚʰʠʝ ʥʘ ʤʘʰʠʥʝ, ʧʦʯʫʚʩʪʚʦʚʘʣʠ, ʢʘʢ ʠʭ ʩʝʨʜʮʘ ʟʘʤʝʨʣʠ. ʕʚʘʥʩ 

ʧʦʤʥʠʪ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʜʘʣʴʰʝ, ʪʘʢ ʯʝʪʢʦ, ʢʘʢ ʙʫʜʪʦ ʵʪʦ ʙʳʣʦ ʚʯʝʨʘ. ñʄʳ ʟʘʛʥʘʣʠ LEP ʜʦ 

ʧʨʝʜʝʣʘ, ʧʦʩʢʦʣʴʢʫ ʫʞʝ ʛʦʪʦʚʠʣʠʩʴ ʦʪʢʣʶʯʠʪʴ ʝʛʦ. ʀ ʪʦʛʜʘ ʚʩʝ ʩʣʦʤʘʣʦʩʴ ʢ ʯʝʨʪʦʚʦʡ 

                                                 
138 ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙ ʠʥʮʠʜʝʥʪʝ ʩ ʙʫʪʳʣʢʘʤʠ ʧʠʚʘ ʩʤ. ʠʟʜʘʥʠʝ ʎɽʈʅʘ: The Aleph experience: 25 years of 

memories. 2nd edition. January 2006. ʠ ʩʪʘʪʴʶ: Declan Butler. Two green bottles leave physicists hanging. Nature. 27 

June 1996. 

 



ʤʘʪʝʨʠò. 

 

ɻʣʘʚʘ 8 
ʉʫʜʥʳʡ ʜʝʥʴ ʦʪʢʣʘʜʳʚʘʝʪʩʷ 

 

ʆʜʠʥ ʠʟ ʩʮʝʥʘʨʠʝʚ ʢʦʥʮʘ ʩʚʝʪʘ, ʢʦʪʦʨʳʡ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ ʥʘʩʪʦʣʴʢʦ ʤʘʣʦʚʝʨʦʷʪʥʳʤ, 

ʯʪʦ ʜʘʞʝ ʠʩʢʣʶʯʠʣʠ ʝʛʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʛʜʝ-ʪʦ ʚ ʨʘʡʦʥʝ 

ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʛʦ ʦʩʪʨʦʚʘ ʃʦʥʛ-ɸʡʣʝʥʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʦʩʪʦʢʫ ʦʪ ʄʘʥʭʵʪʪʝʥʘ ʧʦʜ 

ʟʝʤʣʝʡ ʧʨʦʠʟʦʡʜʝʪ ʩʪʨʘʰʥʘʷ ʢʘʪʘʩʪʨʦʬʘ
139
. ɸ ʚʳʟʚʘʥʘ ʦʥʘ ʙʫʜʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʥʘ 

ʢʦʣʣʘʡʜʝʨʝ. ʀʪʘʢ, ʚ ʫʩʢʦʨʠʪʝʣʝ, ʫʞʝ ʧʨʦʨʘʙʦʪʘʚʰʝʤ ʙʝʟ ʩʙʦʝʚ ʜʦ ʵʪʦʛʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ, ʠʦʥʳ ʟʦʣʦʪʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʪʘʣʢʠʚʘʣʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʣʦʩʴ ʪʘʢ ʤʥʦʛʦ 

ʵʥʝʨʛʠʠ, ʯʪʦ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʚʥʫʪʨʠ ʠʦʥʦʚ ʨʘʩʧʘʜʘʣʠʩʴ, ʠʩʧʫʩʢʘʷ ʧʦʪʦʢʠ ʢʚʘʨʢʦʚ ʠ 

ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʯʘʩʪʠʮ ï ʛʣʶʦʥʦʚ. 

ʆʙʳʯʥʦ ʦʩʚʦʙʦʞʜʝʥʥʳʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʢʚʘʨʢʠ ʧʦʪʦʤ ʦʧʷʪʴ ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ ʠ 

ʬʦʨʤʠʨʫʶʪ ʙʝʟʚʨʝʜʥʳʝ ʩʫʙʘʪʦʤʥʳʝ ʯʘʩʪʠʮʳ. ʅʦ ʦʜʥʘʞʜʳ ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʢʥʦʚʝʥʠʝ, 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ. ʅʘ ʵʪʦʪ ʨʘʟ ʧʨʠ ʨʝʢʦʤʙʠʥʘʮʠʠ ʢʚʘʨʢʦʚ ʩʣʫʯʘʡʥʦ ʦʙʨʘʟʫʝʪʩʷ 

ʥʝʦʙʳʯʥʘʷ ʯʘʩʪʠʯʢʘ ʤʘʪʝʨʠʠ. ʆʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʙʨʦʰʝʥʥʦʡ ʠʟ ʦʩʥʦʚʥʦʡ ʪʨʫʙʳ ʫʩʢʦʨʠʪʝʣʷ 

ʠ ʦʩʝʜʘʝʪ ʥʘ ʦʜʥʦʤ ʠʟ ʛʠʛʘʥʪʩʢʠʭ ʤʘʛʥʠʪʦʚ, ʦʢʨʫʞʘʶʱʠʭ ʜʝʪʝʢʪʦʨ. 

ʇʨʠʢʨʝʧʠʚʰʠʩʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʵʪʘ ʥʦʚʘʷ ʯʘʩʪʠʮʘ ʥʘʯʠʥʘʝʪ ʚʝʩʪʠ ʩʝʙʷ ʜʦʚʦʣʴʥʦ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ ï ʦʥʘ ʧʨʠʪʷʛʠʚʘʝʪ ʠ ʧʦʛʣʦʱʘʝʪ ʘʪʦʤʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʦʢʨʫʛ 

ʥʝʝ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʯʘʩʪʠʮʘ ʨʘʟʙʫʭʘʝʪ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʢ ʥʝʡ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʩʦʩʝʜʝʡ ï ʠʭ ʦʥʘ ʪʦʞʝ ʧʦʛʣʦʱʘʝʪ. ɸ ʧʦʪʦʤ ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʵʪʘ 

ʦʛʨʦʤʥʘʷ ʫʞʝ ʯʘʩʪʠʮʘ ʧʘʜʘʝʪ, ʥʝ ʟʘʤʝʯʝʥʥʘʷ ʥʠʢʝʤ, ʠ ʧʨʦʚʘʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʙʝʪʦʥ ʚ ʟʝʤʣʶ. 

ʅʝʚʠʜʠʤʘʷ ʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʱʘʷ ʯʘʩʪʠʮʘ ʤʘʪʝʨʠʠ ʫʩʪʨʝʤʣʷʝʪʩʷ ʢ ʮʝʥʪʨʫ ʥʘʰʝʡ 

ʧʣʘʥʝʪʳ, ʧʨʝʦʙʨʘʟʫʷ ʤʘʪʝʨʠʶ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʠ ʚʳʩʚʦʙʦʞʜʘʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʯʪʦʙʳ ʨʘʩʧʣʘʚʠʪʴ ʢʘʤʝʥʴ ʠ ʨʫʜʫ. ɺʩʢʦʨʝ ʟʝʤʣʷ ʧʦʜ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʦʡ ʅʴʶ-ʁʦʨʢʘ 

ʥʘʯʠʥʘʝʪ ʩʦʜʨʦʛʘʪʴʩʷ ʠ ʛʨʦʭʦʪʘʪʴ. ɸ ʧʦʪʦʤ ʚ ʟʝʤʣʶ ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʛʦʨʦʜʘ, ʚʳʢʠʧʘʝʪ ʦʢʝʘʥ ʠ 

ʥʘʢʦʥʝʮ ʩʦ ʩʪʨʘʰʥʳʤ ʪʨʝʩʢʦʤ ʨʘʩʢʘʣʳʚʘʝʪʩʷ ʥʘʰʘ ɿʝʤʣʷ. ʆʪ ʥʝʝ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʰʘʨ ʛʦʨʷʯʝʡ 

ʤʘʪʝʨʠʠ ʨʘʟʤʝʨʦʤ ʥʝ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʢʨʠʢʝʪʥʦʛʦ ʧʦʣʷ ʃʦʨʜʘ ʚ ʃʦʥʜʦʥʝ. 

 

ʌʨʵʥʢ ɺʠʣʴʯʝʢ ʨʝʜʢʦ ʪʨʘʪʠʣ ʩʚʦʡ ʣʝʪʥʠʡ ʦʪʧʫʩʢ ʥʘ ʦʙʜʫʤʳʚʘʥʠʝ ʧʦʜʦʙʥʳʭ, ʧʦʠʩʪʠʥʝ 

ʙʝʟʫʤʥʳʭ ʩʮʝʥʘʨʠʝʚ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʥʮʘ ʩʚʝʪʘ. ʆʙʳʯʥʦ ʦʥ ʦʪʧʨʘʚʣʷʣʩʷ ʚ ʅʴʶ-ɻʵʤʧʰʠʨ ʠ ʚ 

ʫʝʜʠʥʝʥʠʠ ʥʘʩʣʘʞʜʘʣʩʷ ʩʦʣʥʮʝʤ ʠ ʩʧʦʢʦʡʥʦʡ ʞʠʟʥʴʶ ʚʜʘʣʠ ʦʪ ʛʦʨʦʜʩʢʦʡ ʩʫʝʪʳ. ʊʘʤ ʥʝ 

ʙʳʣʦ ʪʝʣʝʬʦʥʘ, ʠ ʚʩʝʤ, ʢʦʤʫ ʭʦʪʝʣʦʩʴ ʩ ʥʠʤ ʧʦʛʦʚʦʨʠʪʴ, ʧʨʠʭʦʜʠʣʦʩʴ ʞʜʘʪʴ ʝʛʦ 

ʚʦʟʚʨʘʱʝʥʠʷ. 

ʅʦ ʣʝʪʦʤ 1999 ʛʦʜʘ ʚʩʝ ʙʳʣʦ ʠʥʘʯʝ. ʅʝʩʢʦʣʴʢʠʤʠ ʤʝʩʷʮʘʤʠ ʨʘʥʝʝ ʚ ʞʫʨʥʘʣʝ ʧʦʷʚʠʣʘʩʴ 

ʩʪʘʪʴʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñʄʘʣʝʥʴʢʠʡ ɹʦʣʴʰʦʡ ʚʟʨʳʚò. ɺ ʥʝʡ ʨʘʩʩʢʘʟʳʚʘʣʦʩʴ ʦ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ 

ʢʦʣʣʘʡʜʝʨʝ ʪʷʞʝʣʳʭ ʠʦʥʦʚ (RHIC), ʥʝʦʬʠʮʠʘʣʴʥʦ ʥʘʟʳʚʘʝʤʦʤ ʈʀʂʦʤ. ɽʛʦ ʭʦʪʝʣʠ ʧʦʩʪʨʦʠʪʴ 

ʥʘ ʃʦʥʛ-ɸʡʣʝʥʜʝ
140
. ɺ RHIC ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʩʪʘʣʢʠʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʦʥʳ ʟʦʣʦʪʘ. ʉ 

ʧʦʤʦʱʴʶ ʫʩʢʦʨʠʪʝʣʷ ʫʯʝʥʳʝ ʥʘʜʝʷʣʠʩʴ ʧʦʣʫʯʠʪʴ ʠ ʠʟʫʯʠʪʴ ʵʢʟʦʪʠʯʝʩʢʠʡ ʚʠʜ ʤʘʪʝʨʠʠ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ, ʢʘʢ ʦʥʠ ʧʦʣʘʛʘʣʠ, ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. 

ʀ ʚʦʪ ʚ ʨʝʜʘʢʮʠʶ ʞʫʨʥʘʣʘ ñScientific Americanò ʧʨʠʰʣʦ ʜʚʘ ʧʠʩʴʤʘ. ɺ ʥʠʭ ʚʳʨʘʞʘʣʘʩʴ 

ʦʙʝʩʧʦʢʦʥʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʵʪʦʛʦ ʥʦʚʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ʯʘʩʪʠʮ. ʆʜʥʦ ʠʟ ʧʠʩʝʤ ʙʳʣʦ ʦʪ ʄʘʡʢʣʘ 

ʂʦʛʠʣʣʘ ʠʟ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ. ñʗ ʦʙʝʩʧʦʢʦʝʥ ʪʝʤ, ʯʪʦ ʬʠʟʠʢʠ ʩʤʝʣʦ ʚʪʦʨʛʘʶʪʩʷ ʪʫʜʘ, 

ʢʫʜʘ, ʙʳʪʴ ʤʦʞʝʪ, ʠʜʪʠ ʩʦʚʩʝʤ ʥʝʙʝʟʦʧʘʩʥʦ, ï ʧʠʩʘʣ ʦʥ. ï ʏʪʦ, ʝʩʣʠ ʦʥʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

                                                 
139 ʕʪʦʪ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʩʮʝʥʘʨʠʡ ʙʳʣ ʦʜʥʦʡ ʠʟ ʥʘʙʦʣʝʝ ʜʠʢʦʚʠʥʥʳʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ 

ʬʠʟʠʢʘʤ ʧʨʠʰʣʦʩʴ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʦʛʜʘ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʧʦʷʚʠʣʠʩʴ ʧʨʦʪʝʩʪʳ ʧʦ ʧʦʚʦʜʫ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʣʣʘʡʜʝʨʦʚ ʯʘʩʛʠʮ. 

 

140 ʄ. Mukerjee. Little Big Bang. Scientific American. March 1999. 

 



ʠʟʤʝʥʷʪ ʛʣʫʙʠʥʥʫʶ ʧʨʠʨʦʜʫ ʚʝʱʝʡ ʪʘʢ, ʯʪʦ ʦʥʘ ʫʞʝ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʞʥʝʡ?ò 

ɺʪʦʨʦʝ ʧʠʩʴʤʦ ʧʨʠʰʣʦ ʦʪ ʋʦʣʪʝʨʘ ɺʘʛʥʝʨʘ ʩ ɻʘʚʘʡʝʚ. ʆʥ ʩʧʨʘʰʠʚʘʣ, ʫʚʝʨʝʥʳ ʣʠ ʫʯʝʥʳʝ ʥʘ 

100 ʧʨʦʮʝʥʪʦʚ, ʯʪʦ RHIC ʥʝ ʩʦʟʜʘʩʪ ʩʣʫʯʘʡʥʦ ʯʝʨʥʫʶ ʜʳʨʫ, ʢʦʪʦʨʘʷ ʟʘ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ 

ʧʦʛʣʦʪʠʪ ʚʩʶ ʥʘʰʫ ʧʣʘʥʝʪʫ? 

ʇʠʩʴʤʘ ʜʘʣʠ ʩʪʘʨʪ ʙʝʟʫʤʥʦʡ ʧʘʥʠʢʝ ï ʞʫʨʥʘʣʠʩʪʳ ʧʨʠʥʷʣʠʩʴ ʧʠʩʘʪʴ ʦʙ ʦʧʘʩʥʦʩʪʠ, 

ʷʢʦʙʳ ʠʩʭʦʜʷʱʝʡ ʦʪ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ɺʦʧʨʦʩʳ ʠʭ ʯʠʪʘʪʝʣʝʡ ʙʳʣʠ 

ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʠ ʟʘʪʨʘʛʠʚʘʣʠ ʚʘʞʥʳʝ ʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ 

ʜʝʣʘʣʠʩʴ, ʙʳʣʠ ʧʦʯʪʠ ʪʘʢ ʞʝ ʥʝʣʝʧʳ, ʢʘʢ ʘʧʦʢʘʣʠʧʩʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ ʢʦʥʮʘ ʩʚʝʪʘ, 

ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ. ʂʫʣʴʤʠʥʘʮʠʝʡ ʩʝʡ ʢʘʤʧʘʥʠʠ ʩʪʘʣ ʩʫʜʝʙʥʳʡ ʠʩʢ, ʚ ʢʦʪʦʨʦʤ ʠʩʪʮʳ 

ʪʨʝʙʦʚʘʣʠ ʚʦʦʙʱʝ ʟʘʢʨʳʪʴ ʘʤʝʨʠʢʘʥʩʢʠʝ ʠ ʝʚʨʦʧʝʡʩʢʠʝ ʢʦʣʣʘʡʜʝʨʳ ʯʘʩʪʠʮ. ɺ ʩʣʫʯʘʝ ʠʭ 

ʚʳʠʛʨʳʰʘ ʦʙ ʦʭʦʪʝ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʧʨʠʰʣʦʩʴ ʙʳ ʟʘʙʳʪʴ ʥʘʚʩʝʛʜʘ. 

ʈʝʜʘʢʪʦʨʳ ʞʫʨʥʘʣʘ ñScientific Americanò ʨʝʰʠʣʠ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

ʯʠʪʘʪʝʣʝʡ ʦʪ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʚʳʤ ʜʝʣʦʤ ʧʦʟʚʦʥʠʣʠ ɺʠʣʴʯʝʢʫ. ʆʥ ʩ 

ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʦʪʢʣʠʢʥʫʣʩʷ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʦʪʲʝʟʜʘ ʚ ʅʴʶ-ɻʵʤʧʰʠʨ ʦʥ ʦʪʧʨʘʚʠʣ ʚ ʨʝʜʘʢʮʠʶ 

ʩʚʦʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʧʦʷʚʠʪʴʩʷ ʚʤʝʩʪʝ ʩ ʧʠʩʴʤʘʤʠ ʯʠʪʘʪʝʣʝʡ ʫʞʝ ʚ ʠʶʣʴʩʢʦʤ 

ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ. 

ɺʠʣʴʯʝʢ ʦʙʲʷʩʥʠʣ, ʧʦʯʝʤʫ ʯʝʨʥʳʝ ʜʳʨʳ ʥʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚ ʈʀʂʝ, ʦʜʥʘʢʦ ʵʪʠʤ ʥʝ 

ʦʛʨʘʥʠʯʠʣʩʷ. ʆʥ ʦʙʩʫʜʠʣ ʪʘʢʞʝ ʜʨʫʛʫʶ ʫʤʦʟʨʠʪʝʣʴʥʫʶ, ʥʦ ñʚʧʦʣʥʝ ʟʘʩʣʫʞʠʚʘʶʱʫʶ 

ʚʥʠʤʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʴò ï ʩʦʟʜʘʥʠʝ ʚ ʢʦʣʣʘʡʜʝʨʝ ʥʦʚʦʡ ʩʪʘʙʠʣʴʥʦʡ ʬʦʨʤʳ ʤʘʪʝʨʠʠ, 

ʥʘʟʳʚʘʝʤʦʡ ʩʪʨʘʥʛʣʝʪʘʤʠ. ñɺʦʟʤʦʞʥʦ, ʩʪʦʠʪ ʧʦʙʝʩʧʦʢʦʠʪʴʩʷ ʧʦ ʧʦʚʦʜʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʮʝʥʘʨʠʷ ʪʠʧʘ ʧʝʨʝʭʦʜʘ ʚʦʜʳ ʚ ñʣʝʜ-9ò (ʩʤ.: ʂ. ɺʦʥʥʝʛʫʪ, ñʂʦʣʳʙʝʣʴ ʜʣʷ ʢʦʰʢʠò), ʢʦʛʜʘ 

ʩʪʨʘʥʛʣʝʪʳ ʙʫʜʫʪ ʨʘʩʪʠ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʳʯʥʦʛʦ, ʦʢʨʫʞʘʶʱʝʛʦ ʠʭ 

ʚʝʱʝʩʪʚʘ. ʅʦ ʜʘʞʝ ʩʪʨʘʥʛʣʝʪʳ-ʨʘʟʨʫʰʠʪʝʣʠ, ʝʩʣʠ ʙʳ ʠ ʤʦʛʣʠ ʨʦʜʠʪʴʩʷ, ʥʝ ʩʧʦʩʦʙʥʳ 

ʠʥʠʮʠʠʨʦʚʘʪʴ ʛʠʙʝʣʴ ʥʘʰʝʛʦ ʤʠʨʘò, ï ʧʠʩʘʣ ɺʠʣʴʯʝʢ. ʋʯʝʥʳʡ ʙʳʣ ʫʚʝʨʝʥ, ʯʪʦ ʧʨʠʚʥʝʩ 

ʧʦʢʦʡ ʚ ʜʫʰʠ ʯʠʪʘʪʝʣʝʡ ï ʚʝʜʴ ʦʥ ʚʩʝ ʦʯʝʥʴ ʧʦʥʷʪʥʦ ʦʙʲʷʩʥʠʣ. ʀʪʘʢ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

ʙʦʷʪʴʩʷ ʧʦʷʚʣʝʥʠʷ ʯʝʨʥʳʭ ʜʳʨ ʧʦʜ ʅʴʶ-ʁʦʨʢʦʤ ʩʦʚʝʨʰʝʥʥʦ ʛʣʫʧʦ. ɺ ʢʦʥʮʝ ʩʚʦʝʛʦ ʦʧʫʩʘ 

ɺʠʣʴʯʝʢ ʧʨʝʜʣʦʞʠʣ ʯʠʪʘʪʝʣʷʤ ʠʥʪʝʨʝʩʥʫʶ ʘʙʩʪʨʘʢʪʥʫʶ ʟʘʜʘʯʢʫ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʫʤʘ. ñʗ 

ʟʘʭʦʪʝʣ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʫʯʘʝʤ ʠ ʥʝʤʥʦʛʦ ʧʦʙʳʪʴ ʧʝʜʘʛʦʛʦʤ, ï ʛʦʚʦʨʠʣ ʤʥʝ ɺʠʣʴʯʝʢ ʜʝʩʷʪʴ 

ʣʝʪ ʩʧʫʩʪʷ. ï ʇʦʷʚʣʝʥʠʝ ʩʪʨʘʥʛʣʝʪʦʚ ï ʥʝʧʨʦʩʪʘʷ ʥʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ, ʠ ʷ ʨʘʩʩʢʘʟʘʣ ʧʨʦ ʥʝʝ, ʘ 

ʯʪʦʙʳ ʟʘʠʥʪʨʠʛʦʚʘʪʴ ʯʠʪʘʪʝʣʝʡ, ʧʦʧʳʪʘʣʩʷ ʩʢʘʟʘʪʴ ʯʪʦ-ʪʦ ʚʨʦʜʝ: ʥʫ, ʝʩʣʠ ʚʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʭʦʪʠʪʝ ʦ ʯʝʤ-ʪʦ ʙʝʩʧʦʢʦʠʪʴʩʷ, ʙʝʩʧʦʢʦʡʪʝʩʴ ʣʫʯʰʝ ʦʙ ʵʪʦʤò. ʂʦʛʜʘ ʪʝʢʩʪ ɺʠʣʴʯʝʢʘ ʧʦʧʘʣ ʚ 

ñScientific Americanò, ʨʝʜʘʢʪʦʨʳ ʞʫʨʥʘʣʘ ʩʦʯʣʠ, ʯʪʦ ʦʥ ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʡ, ʠ ʩʦʢʨʘʪʠʣʠ 

ʦʢʦʣʦ ʪʨʝʪʠ
141
. ʇʨʘʚʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘ ʨʘʩʩʪʘʥʦʚʢʫ ʘʢʮʝʥʪʦʚ. ɺ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʦʤ 

ʚʘʨʠʘʥʪʝ ʨʘʩʩʫʞʜʝʥʠʷ ɺʠʣʴʯʝʢʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʰʮʥʠʢʦʚ-ʩʪʨʘʥʛʣʝʪʦʚ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ 

ʫʙʝʜʠʪʝʣʴʥʳʤʠ. ñʈʝʜʘʢʪʦʨʳ ʩʜʝʣʘʣʠ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʢʘʪʝʛʦʨʠʯʥʳʤ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʩʮʝʥʘʨʠʡ ʩʦ ʩʪʨʘʥʛʣʝʪʘʤʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʘʚʜʦʧʦʜʦʙʝʥò, ï ʚʩʧʦʤʠʥʘʣ ʧʦʟʞʝ ɺʠʣʴʯʝʢ. 

ɼʠʨʝʢʪʦʨ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɼʞʦʥ ʄʘʨʙʫʨʛʝʨ ʫʩʣʳʰʘʣ, ʯʪʦ ʚ 

ñScientific Americanò ʩʦʙʠʨʘʶʪʩʷ ʦʧʫʙʣʠʢʦʚʘʪʴ ʚʦʧʨʦʩʳ ʯʠʪʘʪʝʣʝʡ ʠ ʦʪʚʝʪ ɺʠʣʴʯʝʢʘ ʢʘʢ ʨʘʟ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʢʦʣʣʘʡʜʝʨ ʛʦʪʦʚʠʣʩʷ ʢ ʟʘʧʫʩʢʫ. ʄʘʨʙʫʨʛʝʨ ʙʳʣ ʥʘʟʥʘʯʝʥ ʛʣʘʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʦʜʦʤ ʨʘʥʝʝ ï ʝʤʫ ʧʨʝʜʩʪʦʷʣʦ ʧʨʠʥʷʪʴ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʵʪʦʪ ʚʘʞʥʳʡ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ. ʊʦ ʙʳʣʦ ʥʝʧʨʦʩʪʦʝ ʚʨʝʤʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʠʠ ï ʚʦʟʥʠʢʣʘ ʫʪʝʯʢʘ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʝʘʢʪʦʨʦʚ. ʋʪʝʯʢʘ, ʭʦʪʷ ʠ ʚʧʦʣʥʝ 

ʙʝʟʦʙʠʜʥʘʷ, ʚʳʟʚʘʣʘ ʛʨʦʤʢʠʡ ʰʫʤ ʠ ʚʦʣʥʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʪʝʩʪʦʚ
142
. ɺʟʨʳʚ ʚʦʟʤʫʱʝʥʠʡ 

                                                 
141 ʂ ʩʦʞʘʣʝʥʠʶ, ʭʦʪʷ ʵʪʦ ʠ ʦʙʲʷʩʥʠʤʦ, ʥʠ ʨʝʜʘʢʪʦʨʳ ñScientific Americanò, ʥʠ ɺʠʣʴʯʝʢ ʥʝ ʩʤʦʛʣʠ 

ʨʘʟʳʩʢʘʪʴ ʦʨʠʛʠʥʘʣʘ ʧʠʩʴʤʘ. 

 

142 ɺ ʷʥʚʘʨʝ 1997 ʛʦʜʘ ʨʘʜʠʦʘʢʪʠʚʥʘʷ ʬʦʨʤʘ ʚʦʜʦʨʦʜʘ, ʥʘʟʳʚʘʝʤʘʷ ʪʨʠʪʠʝʤ, ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜʘʭ ʢ ʶʛʫ ʦʪ ʨʝʘʢʪʦʨʘ High-Flux Beam Reactor (HFBR) ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʨʠʪʠʷ ʧʨʝʚʳʰʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʬʝʜʝʨʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʥʦ ʪʦʣʴʢʦ ʚ 

ʨʘʡʦʥʝ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʨʝʰʠʣʦ ʟʘʢʨʳʪʴ ʨʝʘʢʪʦʨ ʥʘʚʩʝʛʜʘ ʚ 1997 ʛʦʜʫ, 

ʟʘ ʜʚʘ ʛʦʜʘ ʜʦ ʪʦʛʦ, ʢʘʢ ʨʘʟʛʦʨʝʣʩʷ ʩʧʦʨ ʧʦ ʧʦʚʦʜʫ ʢʦʣʣʘʡʜʝʨʘ ʈʀʂ. 

 



ʙʳʣ ʩʪʦʣʴ ʩʠʣʴʥʳʤ, ʯʪʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʟʘʢʨʳʪʴ ʪʦʪ ʨʝʘʢʪʦʨ ʠ 

ʧʨʦʚʝʩʪʠ ʦʧʝʨʘʮʠʠ ʧʦ ʦʯʠʩʪʢʝ, ʩʪʦʠʚʰʠʝ ʤʥʦʛʦ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. 

ʄʘʨʙʫʨʛʝʨ, ʧʦʟʜʥʝʝ ʥʘʟʥʘʯʝʥʥʳʡ ʩʦʚʝʪʥʠʢʦʤ ʧʦ ʥʘʫʢʝ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʝʟʠʜʝʥʪʘ 

ɼʞʦʨʜʞʘ ɹʫʰʘ, ʧʦʯʫʚʩʪʚʦʚʘʣ ʧʨʠʙʣʠʞʝʥʠʝ ʙʝʜʳ. ñScientific Americanò ï ʦʯʝʥʴ 

ʘʚʪʦʨʠʪʝʪʥʳʡ ʞʫʨʥʘʣ, ʘ ɺʠʣʴʯʝʢ ï ʠʟʚʝʩʪʥʳʡ ʬʠʟʠʢ. ʄʝʩʪʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʝ ʜʦʚʝʨʷʣʘ 

ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʠ ʯʠʥʦʚʥʠʢʘʤ, ʨʫʢʦʚʦʜʷʱʠʤ ʣʘʙʦʨʘʪʦʨʠʝʡ. ʀʟ-ʟʘ ʞʫʨʥʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ï 

ʯʠʪʘʪʝʣʴʩʢʠʭ ʧʠʩʝʤ ʠ ʦʩʦʙʝʥʥʦ ʦʪʚʝʪʘ ɺʠʣʴʯʝʢʘ ï ʤʦʛ ʚʦʟʥʠʢʥʫʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʧʫʙʣʠʯʥʳʡ 

ʢʦʥʬʣʠʢʪ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʝʩʣʠ ʥʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʥʝʧʨʠʷʪʥʦʩʪʠ. ñʗ ʩʨʘʟʫ ʧʦʥʷʣ ï 

ʥʘʟʨʝʚʘʝʪ ʢʦʣʦʩʩʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ï ʚʩʧʦʤʠʥʘʣ ʄʘʨʙʫʨʛʝʨ. ï ɼʘʞʝ ʤʘʣʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʧʦʚʣʝʯʴ ʨʘʟʨʫʰʝʥʠʝ ɿʝʤʣʠ, ʥʝʩʦʤʥʝʥʥʦ, ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʦʛʦ 

ʦʙʩʫʞʜʝʥʠʷò. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʪʦʪ ʠʶʣʴʩʢʠʡ ʥʦʤʝʨ ñScientific Americanò ʚʳʰʝʣ ʠʟ ʧʝʯʘʪʠ, ʄʘʨʙʫʨʛʝʨ 

ʩʦʙʨʘʣ ʬʠʟʠʢʦʚ ʥʘ ʩʦʚʝʱʘʥʠʝ. ʆʥ ʧʦʧʨʦʩʠʣ ʠʭ ʧʨʦʩʤʦʪʨʝʪʴ ʚʩʝ ʩʮʝʥʘʨʠʠ ʢʘʪʘʩʪʨʦʬ, ʜʘʞʝ 

ʥʝʨʝʘʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛ ʙʳ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʘʙʦʪʘʶʱʠʡ ʢʦʣʣʘʡʜʝʨ. ñʇʝʨʚʳʡ ʯʝʣʦʚʝʢ, 

ʢʦʪʦʨʦʛʦ ʷ ʧʦʟʚʘʣ ʥʘ ʩʦʚʝʱʘʥʠʝ, ʙʳʣ ʌʨʵʥʢ ɺʠʣʴʯʝʢ, ï ʨʘʩʩʢʘʟʳʚʘʣ ʄʘʨʙʫʨʛʝʨ. ï ʄʦʷ 

ʧʦʟʠʮʠʷ ʙʳʣʘ ʪʘʢʘʷ: ʆʂ, ʌʨʵʥʢ, ʚʳ ʟʘʚʘʨʠʣʠ ʵʪʫ ʢʘʰʫ, ʪʝʧʝʨʴ ʚʳ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʝʝ 

ʨʘʩʭʣʝʙʘʪʴò. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʦʤʝʨ ñScientific Americanò ʧʦʷʚʠʣʩʷ ʚ ʧʨʦʜʘʞʝ, 

ʧʦʜʥʷʣʘʩʴ ʙʫʨʷ. 18 ʠʶʣʷ ʣʦʥʜʦʥʩʢʘʷ ʛʘʟʝʪʘ ñSunday Timesò ʚʳʰʣʘ ʩʦ ʩʪʘʪʴʝʡ ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ 

ñɹʦʣʴʰʦʡ ʚʟʨʳʚ, ʚʦʩʩʦʟʜʘʥʥʳʡ ʚ ʫʩʢʦʨʠʪʝʣʝ, ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ ɿʝʤʣʶò. ɸʚʪʦʨ ʩʪʘʪʴʠ 

ʛʦʚʦʨʠʣ ʦ ʪʦʤ, ʯʪʦ ʫʩʢʦʨʠʪʝʣʴ RHIC ʥʘʭʦʜʠʪʩʷ ñʧʦʜ ʨʘʩʩʣʝʜʦʚʘʥʠʝʤò ʠ ʯʪʦ ʄʘʨʙʫʨʛʝʨ 

ʧʦʨʫʯʠʣ ʵʢʩʧʝʨʪʘʤ ʦʮʝʥʠʪʴ, ñʤʦʞʝʪ ʣʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʫʩʢʦʨʠʪʝʣʷ ʚʳʟʚʘʪʴ ʢʘʪʘʩʪʨʦʬʫò. 

ɺ ʩʦʧʨʦʚʦʞʜʘʶʱʝʤ ʩʪʘʪʴʶ ʨʝʜʘʢʮʠʦʥʥʦʤ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦʜʳʪʦʞʠʚʘʣʦʩʴ: ñʀʪʘʢ, ʣʶʜʠ ʚ 

ʙʝʣʳʭ ʭʘʣʘʪʘʭ ʛʦʪʦʚʳ ʦʪʧʨʘʚʠʪʴ ʚʩʝʭ ʥʘʩ, ʠ ʩʝʙʷ ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʩʲʝʜʝʥʠʝ ʯʝʨʥʦʡ ʜʳʨʝ, 

ʢʦʪʦʨʫʶ ʦʥʠ ʞʝ ʠ ʩʦʪʚʦʨʷʪò. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʙʨʠʪʘʥʩʢʠʝ ʛʘʟʝʪʳ ʧʦʨʦʡ 

ʙʳʚʘʶʪ ʚʝʩʴʤʘ ʥʝ ʩʜʝʨʞʘʥʥʳ. 

ɼʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʫʤʝʝʪʩʷ, ʪʫʪ ʞʝ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ 

ʧʦʜʭʚʘʪʠʣʠ ʩʝʥʩʘʮʠʦʥʥʫʶ ʪʝʤʫ. ʅʝʢʦʪʦʨʳʝ ʥʘʟʳʚʘʣʠ RHIC ñʤʘʰʠʥʦʡ ʉʫʜʥʦʛʦ ʜʥʷò. 

ʇʨʝʩʩ-ʩʣʫʞʙʘ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝ ʫʩʧʝʚʘʣʘ ʦʪʚʝʯʘʪʴ ʥʘ ʟʚʦʥʢʠ. ʂʪʦ-ʪʦ ʭʦʪʝʣ 

ʟʥʘʪʴ, ʥʝ ʯʝʨʥʘʷ ʣʠ ʜʳʨʘ, ʨʦʞʜʝʥʥʘʷ ʚ ʫʩʢʦʨʠʪʝʣʝ, ʩʙʠʣʘ ʩʘʤʦʣʝʪ ɼʞʦʥʘ 

ʂʝʥʥʝʜʠ-ʤʣʘʜʰʝʛʦ
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. ʏʪʦʙʳ ʨʘʟʨʷʜʠʪʴ ʩʠʪʫʘʮʠʶ, ʄʘʨʙʫʨʛʝʨ ʚ ʩʚʦʝʤ ʟʘʷʚʣʝʥʠʠ ʥʘʧʦʤʥʠʣ, 

ʯʪʦ ʫʯʝʥʳʝ ʥʝ ʙʦʣʴʰʠʝ ʙʝʟʫʤʮʳ, ʯʝʤ ʜʨʫʛʠʝ ʣʶʜʠ, ʠ ʥʝ ʛʦʪʦʚʳ ʚʟʦʨʚʘʪʴ ʩʝʙʷ ʚʤʝʩʪʝ ʩ 

ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. 

ɺʩʝ ʭʦʪʝʣʠ ʫʩʣʳʰʘʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʦʪ ʌʨʵʥʢʘ ɺʠʣʴʯʝʢʘ, ʥʦ ʦʥ ʫʞʝ ʫʝʭʘʣ ʚ 

ʅʴ-ʁɻʵʤʧʰʠʨ. ñʋ ʤʝʥʷ ʪʘʤ ʥʝʪ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʣʝʬʦʥʘ, ʘ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʚ ʪʦ ʚʨʝʤʷ 

ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. ʂʦʨʨʝʩʧʦʥʜʝʥʪʳ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʦʩʘʞʜʘʣʠ ʤʝʥʷ, ʠ ʧʨʠʭʦʜʠʣʦʩʴ ʝʟʜʠʪʴ ʥʘ 

ʤʘʰʠʥʝ ʢ ʪʝʣʝʬʦʥʫ-ʘʚʪʦʤʘʪʫ ï ʦʪʚʝʯʘʪʴ ʥʘ ʠʭ ʚʦʧʨʦʩʳò, ï ʛʦʚʦʨʠʪ ɺʠʣʴʯʝʢ. 

ʐʫʤ ʚʦʢʨʫʛ ʢʦʣʣʘʡʜʝʨʘ ʩʦʩʣʫʞʠʣ ʝʤʫ ʥʝ ʪʦʣʴʢʦ ʜʫʨʥʫʶ ʩʣʫʞʙʫ. ʉʪʘʪʴʷ ʚ ñSunday 

Timesò ʦʙʝʩʧʝʯʠʣʘ ʤʘʰʠʥʝ ʨʝʢʣʘʤʫ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʂ ʩʯʘʩʪʴʶ, ʟʘ ʢʘʞʜʦʡ ʩʪʘʪʴʝʡ, 

ʧʨʝʜʩʢʘʟʳʚʘʶʱʝʡ ʢʦʥʝʮ ʩʚʝʪʘ, ʰʣʠ ʠ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʚʟʚʝʰʝʥʥʳʝ ʠ ʩʧʦʢʦʡʥʳʝ, ʦʙʲʷʩʥʷʚʰʠʝ 

ʧʫʙʣʠʢʝ ʟʥʘʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ɹʨʫʢʭʝʡʚʝʥʝ. 

ɸ ʤʝʞʜʫ ʪʝʤ ʨʫʢʦʚʦʜʩʪʚʦ ʎɽʈʅʘ ʧʦʥʷʣʦ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ʪʦʞʝ ʥʝʠʟʙʝʞʥʦ 

ʩʪʘʥʝʪ ʤʠʰʝʥʴʶ ʜʣʷ ʢʨʠʢʣʠʚʦʡ ʛʨʫʧʧʢʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʷʚʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʞʝʣʘʥʠʝ 

ʟʘʢʨʳʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʤʠʨʝ ʢʦʣʣʘʡʜʝʨʳ ʯʘʩʪʠʮ. ɻʠʛʘʥʪʩʢʦʡ ʤʘʰʠʥʝ LEP ʦʩʪʘʚʘʣʩʷ 

ʪʦʣʴʢʦ ʛʦʜ ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠ ʦʥʘ ʧʦʯʝʤʫ-ʪʦ ʚʩʝ ʝʱʝ ʥʝ 

ʫʥʠʯʪʦʞʠʣʘ ʤʠʨ. ʏʪʦ ʨʘʩʩʪʨʘʠʚʘʣʦ ʎɽʈʅ ʙʦʣʴʰʝ ʚʩʝʛʦ, ʪʘʢ ʵʪʦ ʧʝʨʩʧʝʢʪʠʚʘ ʥʝʛʘʪʠʚʥʦʛʦ 

ʥʘʩʪʨʦʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ, ʢʦʪʦʨʦʤʫ ʙʳʣʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʩʪʘʪʴ ʩʘʤʳʤ ʤʦʱʥʳʤ ʢʦʣʣʘʡʜʝʨʦʤ ʯʘʩʪʠʮ ʚ ʤʠʨʝ. ɽʩʣʠ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 
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ʬʠʟʠʢʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ñɸʭ, ʪʘʢʘʷ ʩʚʷʟʴ ʥʝ ʧʨʠʭʦʜʠʣʘ ʤʥʝ ʚ ʛʦʣʦʚʫò. 

 



ʙʫʜʝʪ ʟʘʤʦʨʦʞʝʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʫʯʝʥʳʝ ʪʘʢ ʥʠʢʦʛʜʘ ʠ ʥʝ 

ʥʘʡʜʫʪ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʄʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʪʝʦʨʠʡ ʪʘʢʞʝ ʤʦʞʥʦ ʙʳʣʦ ʩʤʝʣʦ ʚʳʙʨʦʩʠʪʴ ʥʘ 

ʩʚʘʣʢʫ ï ʪʫʜʘ, ʛʜʝ ʫʞʝ ʧʦʢʦʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʥʝʧʨʦʚʝʨʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʜʝʡ... 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʫʩʢʦʨʠʪʝʣʝ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʝ 

ʩʦʟʜʘʣʠ ʧʨʝʮʝʜʝʥʪ ï ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚʧʝʨʚʳʝ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪ ʫʯʝʥʳʭ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, 

ʤʦʛʫʪ ʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʨʘʟʨʫʰʠʪʴ ʧʣʘʥʝʪʫ. ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʣʘ 

ʪʦʣʴʢʦ ʨʘʟ ʚ ʠʩʪʦʨʠʠ ï ʚ 1945 ʛʦʜʫ, ʢʦʛʜʘ ʕʤʠʣʴ ʂʦʥʦʧʠʥʩʢʠʡ ʠ ʕʜʚʘʨʜ ʊʝʣʣʝʨ, ʟʘʥʷʪʳʝ ʚ 

ʄʘʥʭʵʪʪʝʥʩʢʦʤ ʧʨʦʝʢʪʝ, ʨʘʩʩʯʠʪʘʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʷʜʝʨʥʳʝ ʙʦʤʙʳ ʚʳʞʛʫʪ 

ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ. ʊʦʛʜʘ ʠʭ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ: ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʵʪʦʛʦ ʥʝ 

ʤʦʛʣʠ ʩʜʝʣʘʪʴ ʙʦʤʙʳ, ʠʤʝʚʰʠʝʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʣʶʜʝʡ ʚ ʪʦ ʚʨʝʤʷ. ʆʜʥʘʢʦ ʕʥʨʠʢʦ ʌʝʨʤʠ 

ʚʩʝ-ʪʘʢʠ ʫʩʪʨʦʠʣ ʪʦʪʘʣʠʟʘʪʦʨ ï ʥʘʩʪʫʧʠʪ ʣʠ ʢʦʥʝʮ ʩʚʝʪʘ 16 ʠʶʣʷ ʪʦʛʦ ʛʦʜʘ, ʢʦʛʜʘ ʥʘ 

ʧʦʣʠʛʦʥʝ ʊʨʠʥʠʪʠ ʚʟʦʨʚʫʪ ʧʝʨʚʫʶ ʘʪʦʤʥʫʶ ʙʦʤʙʫ. 

ʂʦʤʠʪʝʪʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʫʜʘ ʚʦʰʣʠ ʫʯʝʥʳʝ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʘ, ʧʨʦʩʤʦʪʨʝʣʠ ʩʮʝʥʘʨʠʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠʩʴ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʜʣʷ ʧʣʘʥʝʪʳ. ɺ ʠʭ ʯʠʩʣʦ ʙʳʣ ʚʢʣʶʯʝʥ ʠ ʩʮʝʥʘʨʠʡ ʩʣʫʯʘʡʥʦʛʦ ʩʦʟʜʘʥʠʷ 

ʦʧʘʩʥʳʭ ʩʪʨʘʥʛʣʝʪʦʚ (ʥʝʢʦʪʦʨʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʪʨʘʥʛʣʝʪʦʚ ʩʯʠʪʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʙʝʟʦʧʘʩʥʳʤʠ), ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʯʝʨʥʦʡ ʜʳʨʳ, ʢʦʪʦʨʘʷ ʩʦʞʨʝʪ ɿʝʤʣʶ ʚ ʤʛʥʦʚʝʥʠʝ ʦʢʘ; 

ʩʦʟʜʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ, ʫʥʠʯʪʦʞʘʶʱʠʭ ʘʪʦʤʳ, ʠ ʩʦʚʝʨʰʝʥʥʦ ʢʦʰʤʘʨʥʳʡ ʩʮʝʥʘʨʠʡ, 

ʥʦʩʷʱʠʡ ʢʘʞʫʱʝʝʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʙʝʟʦʙʠʜʥʳʤ ʠʤʷ ñʚʘʢʫʫʤʥʳʡ ʨʘʩʧʘʜò. 

ʉʩʳʣʢʘ ɺʠʣʴʯʝʢʘ ʥʘ ñʣʝʜ-9ò ʦʪʩʳʣʘʣʘ ʢ ʟʥʘʤʝʥʠʪʦʤʫ ʨʦʤʘʥʫ ʂʫʨʪʘ ɺʦʥʥʝʛʫʪʘ 

ñʂʦʣʳʙʝʣʴ ʜʣʷ ʢʦʰʢʠò (1963).  ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʛʠʙʝʣʴ ʤʠʨʘ ʠʟ-ʟʘ ʧʦʛʣʦʱʝʥʠʷ ʚʩʝʡ 

ʚʦʜʳ ʥʘ ʧʣʘʥʝʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ, ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ ʬʦʨʤʦʡ ʣʴʜʘ, ʩʣʫʯʘʡʥʦ ʠʟʦʙʨʝʪʝʥʥʦʡ 

ʚʦʝʥʥʳʤʠ. ʊʚʝʨʜʳʡ ʣʝʜ-9 ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʛʨʷʟʠ, ʚ ʢʦʪʦʨʦʡ ʫʚʷʟʘʣʠ 

ʩʦʣʜʘʪʳ ʠ ʘʨʤʝʡʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ʆʜʠʥ ʢʨʠʩʪʘʣʣʠʢ ʣʴʜʘ-9, ʙʨʦʰʝʥʥʳʡ ʚ ʞʠʜʢʫʶ 

ʛʨʷʟʴ, ʩʪʘʥʦʚʠʣʩʷ ʮʝʥʪʨʦʤ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ï ʟʘʨʦʜʳʰʝʤ, ʟʘ ʢʦʪʦʨʳʡ ʮʝʧʣʷʣʠʩʴ ʦʢʨʫʞʘʶʱʠʝ 

ʤʦʣʝʢʫʣʳ ʚʦʜʳ; ʦʥʠ ʟʘʤʦʨʘʞʠʚʘʣʠʩʴ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʥʦʚʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʪʚʝʨʜʫʶ ʢʘʢ ʜʝʨʝʚʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʣʴʜʘ ʣʝʜ-9 ʥʝ ʪʘʷʣ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 45,8 ʛʨʘʜʫʩʘ 

ʧʦ ʎʝʣʴʩʠʶ. 

ɿʘ ʛʦʜ ʜʦ ʚʳʭʦʜʘ ñʂʦʣʳʙʝʣʠ ʜʣʷ ʢʦʰʢʠò ʫʯʝʥʳʝ ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʣʠ ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ 

ʣʴʜʫ-9, ʠ ʵʪʦ ʚʳʟʚʘʣʦ ʧʘʥʠʢʫ. ʍʠʤʠʢ ʅʠʢʦʣʘʡ ʌʝʜʷʢʠʥ ʨʘʙʦʪʘʣ ʚ ʦʜʥʦʤ ʠʟ ʢʦʩʪʨʦʤʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ. ʆʥ ʠʟʫʯʘʣ ʧʦʚʝʜʝʥʠʝ ʚʦʜʳ ʚ ʪʦʥʢʠʭ ʩʪʝʢʣʷʥʥʳʭ ʢʘʧʠʣʣʷʨʘʭ. ʆʜʥʘʞʜʳ ʦʥ 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʧʠʣʣʷʨʳ, ʥʘʧʦʣʦʚʠʥʫ ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʡ, ʠ ʟʘʤʝʪʠʣ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʳʯʥʦʡ ʚʦʜʳ ʧʦʷʚʠʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʧʷʪʥʳʰʢʠ ñʜʨʫʛʦʡò ʚʦʜʳ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʨʘʩʪʘʣʠʩʴ ʟʘ ʩʯʝʪ ʦʙʳʯʥʦʡ ʚʦʜʳ ʧʦʜ ʥʠʤʠ. ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʘ ʥʦʚʘʷ ʚʦʜʘ 

ʥʘʤʥʦʛʦ ʧʣʦʪʥʝʝ, ʯʝʤ ʦʙʳʯʥʘʷ. ʌʝʜʷʢʠʥ ʙʳʣ ʦʰʝʣʦʤʣʝʥ. ɽʛʦ ʦʧʳʪʳ ʫʢʘʟʳʚʘʣʠ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʡ ʬʘʟʳ ʚʦʜʳ, ʩʧʦʩʦʙʥʦʡ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʟ ʦʙʳʯʥʦʡ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʥʝʡ, 

ʙʦʣʝʝ ʪʦʛʦ, ʦʥʘ, ʵʪʘ ʥʦʚʘʷ, ʥʝʠʟʚʝʩʪʥʘʷ ʨʘʥʝʝ ʬʘʟʘ, ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ! 

ɹʦʣʴʰʠʝ ʦʪʢʨʳʪʠʷ ʦʙʳʯʥʦ ʥʝʜʦʣʛʦ ʦʩʪʘʶʪʩʷ ʟʘʧʝʨʪʳʤʠ ʚ ʩʪʝʥʘʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʂʦʛʜʘ 

ʧʦʧʦʣʟʣʠ ʩʣʫʭʠ ʦʙ ʦʪʢʨʳʪʠʠ, ʦʧʳʪʳ ʌʝʜʷʢʠʥʘ ʧʝʨʝʧʨʦʚʝʨʠʣʠ ʚ ʄʦʩʢʚʝ, ʪʘʤ ʟʘ ʵʪʦ ʜʝʣʦ 

ʚʟ̫ʣʩʷ ʢʨʫʧʥʳʡ ʩʦʚʝʪʩʢʠʡ ʫʯʝʥʳʡ ɹʦʨʠʩ ɼʝʨʷʛʠʥ. ɼʝʨʷʛʠʥ, ʠʟʚʝʩʪʥʳʡ ʩʚʦʝʡ 

ʧʝʜʘʥʪʠʯʥʦʩʪʴʶ ʠ ʜʦʪʦʰʥʦʩʪʴʶ, ʧʦʚʪʦʨʠʣ ʵʢʩʧʝʨʠʤʝʥʪʳ ʌʝʜʷʢʠʥʘ ʠ ʧʨʠʰʝʣ ʢ ʪʝʤ ʞʝ 

ʚʳʚʦʜʘʤ. ʆʥ ʦʙʲʷʚʠʣ ʦʙ ʦʪʢʨʳʪʠʠ ñʘʥʦʤʘʣʴʥʦʡ ʚʦʜʳò ï ʥʦʚʦʡ ʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʡ ʬʘʟʳ 

ʩʘʤʦʡ ʚʘʞʥʦʡ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʞʠʜʢʦʩʪʠ
144

. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʨʦʚʘʷ ʥʘʫʯʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʙʳʣʘ ʥʘʩʪʨʦʝʥʘ ʚʝʩʴʤʘ 

ʩʢʝʧʪʠʯʝʩʢʠ, ʥʦ ʢʦʤʘʥʜʘ ʫʯʝʥʳʭ ʠʟ ɹʶʨʦ ʩʪʘʥʜʘʨʪʦʚ ʉʐɸ ʦʧʫʙʣʠʢʦʚʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʧʦʜʪʚʝʨʞʜʘʣʠʩʴ ʚʳʚʦʜʳ ʨʦʩʩʠʷʥ! ɸʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ ʠʟʫʯʠʣʠ ʧʦʛʣʦʱʝʥʠʝ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʥʦʤʘʣʴʥʦʡ ʚʦʜʦʡ ʠ ʫʙʝʜʠʣʠʩʴ, ʯʪʦ ʦʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʛʣʦʱʝʥʠʷ 

ʦʙʳʯʥʦʡ ʚʦʜʦʡ. ɹʦʣʝʝ ʪʦʛʦ ï ʦʥʠ ʧʦʰʣʠ ʜʘʣʴʰʝ ʠ ʥʘʟʚʘʣʠ ʞʠʜʢʦʩʪʴ ʧʦʣʠʚʦʜʦʡ, ʧʦʪʦʤʫ ʯʪʦ 

ʩʯʠʪʘʣʠ, ʯʪʦ ʦʥʘ ï ʛʝʣɹ, ʚ ʢʦʪʦʨʦʤ ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʩʦʝʜʠʥʠʚʰʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʦʚʘʣʠ 

                                                 
144 ɺʩʷ ʠʩʪʦʨʠʷ ʜʘʥʘ ʚ ʢʥ.: Felix Franks. Polywater. MIT Press, 1981. 

 



ʧʦʣʠʤʝʨʥʳʝ ʮʝʧʦʯʢʠ ʠ ʛʝʢʩʘʛʦʥʘʣʴʥʳʝ ʢʦʣʴʮʘ. 

ʂʘʟʘʣʦʩʴ, ʧʦʣʠʚʦʜʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʦʝ ʥʝʧʨʠʷʪʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʚʦʥʥʝʛʫʪʦʚʩʢʠʤ ʣʴʜʦʤ-9. 

ʂʦʝ-ʢʪʦ ʠʟ ʫʯʝʥʳʭ ʜʫʤʘʣ, ʯʪʦ ʦʥʘ ʩʪʘʙʠʣʴʥʝʝ ʦʙʳʯʥʦʡ ʚʦʜʳ ʠ ʧʣʘʚʠʪʩʷ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʯʝʤ ʣʝʜ. ɽʩʣʠ ʙʳ ʵʪʦ ʙʳʣʦ ʪʘʢ ʠ ʪʘʢʦʡ ʣʝʜ ʙʳʣ ʩʦʟʜʘʥ ʠ ʚʙʨʦʰʝʥ ʚ ʨʝʢʫ, ʦʥ ʤʦʛ 

ʙʳ ʧʦʩʪʝʧʝʥʥʦ ʟʘʧʦʣʠʤʝʨʠʟʦʚʘʪʴ ʚʩʶ ʚʦʜʫ, ʠʤʝʶʱʫʶʩʷ ʥʘ ɿʝʤʣʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʩʦʙʠʨʘʣʠʩʴ ʙʳ ʚʤʝʩʪʝ ʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʛʠʛʘʥʪʩʢʠʝ ʤʦʣʝʢʫʣʳ, ʧʦʭʦʞʠʝ ʥʘ 

ʧʦʣʠʤʝʨʥʳʝ ʤʦʣʝʢʫʣʳ ʚ ʧʣʘʩʪʤʘʩʩʘʭ. ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʞʠʟʥʠ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʙʳʣʠ ʙʳ 

ʩʪʦʣʴ ʫʞʘʩʥʳʤʠ, ʯʪʦ ʣʫʯʰʝ ʠ ʥʝ ʜʫʤʘʪʴ. ɺ ʦʢʪʷʙʨʝ 1969 ʛʦʜʘ ʞʫʨʥʘʣ ñNatureò ʦʧʫʙʣʠʢʦʚʘʣ 

ʧʠʩʴʤʦ ʯʠʪʘʪʝʣʷ ʌ. ɼʦʥʘʭʴʶ ʠʟ ʋʠʣʢʩ-ʢʦʣʣʝʜʞʘ ʚ ʇʝʥʩʠʣʴʚʘʥʠʠ, ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʦʚʘʣ ʦʪ 

ʫʯʝʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʠʚʦʜʳ. ñʇʦʩʣʝʜʩʪʚʠʷ ʦʰʠʙʢʠ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ 

ʥʘʩʪʦʣʴʢʦ ʩʝʨʴʝʟʥʳ, ʯʪʦ ʥʘʩ ʤʦʛʫʪ ʫʙʝʜʠʪʴ ʪʦʣʴʢʦ ʙʝʟʫʩʣʦʚʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʝʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ï ʧʠʩʘʣ ɼʦʥʘʭʴʶ. ï ʗ ʩʯʠʪʘʶ, ʯʪʦ ʵʪʠ ʧʦʣʠʤʝʨʳ ï ʩʘʤʳʝ ʦʧʘʩʥʳʝ ʥʘ ɿʝʤʣʝ 

ʤʘʪʝʨʠʘʣʳ. <...>ʋʯʝʥʳʤ ʚʩʝʛʦ ʤʠʨʘ ʥʝʦʙʭʦʜʠʤʦ ʢʨʘʡʥʝ ʦʩʪʦʨʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʩ ʧʦʣʠʚʦʜʦʡ 

ï ʢʘʢ ʩ ʩʘʤʳʤ ʩʤʝʨʪʦʥʦʩʥʳʤ ʚʠʨʫʩʦʤ ï ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʜʦʢʘʟʘʥʘò. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʦʣʠʚʦʜʦʡ, ʤʥʦʛʠʝ ʫʯʝʥʳʝ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʚʝʨʠʣʠ ʚ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʉʢʝʧʪʠʢʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʝʩʣʠ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʘʷ ñʧʦʣʠʤʝʨʥʘʷò ʬʦʨʤʘ ʚʦʜʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʤʳ, ʥʝʩʦʤʥʝʥʥʦ, ʫʞʝ 

ʜʘʚʥʦ ʥʘʰʣʠ ʙʳ ʝʝ, ʵʪʦʪ ʛʝʣʴ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʷʟʢʠʭ ʥʠʪʝʡ. ɺʝʣʠʢʠʡ ʬʠʟʠʢ ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ 

ʟʘʤʝʪʠʣ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ, ʯʪʦ ʟʘ ʤʠʣʣʠʦʥʳ ʣʝʪ ʵʚʦʣʶʮʠʷ ʚʳʚʝʣʘ ʙʳ ʪʦʛʜʘ ʩʫʱʝʩʪʚʦ, 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʞʠʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʙʳ ʧʦʛʣʦʱʝʥʠʝ ʠ ʚʳʚʝʜʝʥʠʝ ʧʦʣʠʚʦʜʳ ʠʟ 

ʦʨʛʘʥʠʟʤʘ. ɸ ʟʘ ʩʯʝʪ ʚʳʜʝʣʷʚʰʝʡʩʷ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʦʜʳ ʚ ʧʦʣʠʚʦʜʫ ʵʥʝʨʛʠʠ ʦʥʦ ʤʦʛʣʦ 

ʙʳ ʧʨʝʢʨʘʩʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ. 

ʂʘʢ ʌʝʡʥʤʘʥ ʠ ʧʦʜʦʟʨʝʚʘʣ, ʧʦʣʠʚʦʜʘ ʦʢʘʟʘʣʘʩʴ ʬʠʢʮʠʝʡ. ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʫʯʝʥʳʝ ʧʦʥʷʣʠ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʧʦʣʠʚʦʜʳ ʦʪ 

ʥʦʨʤʘʣʴʥʦʡ ʚʦʜʳ ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡ ʧʨʠʤʝʩʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʙʨʘʥʥʳʭ ʩʦ 

ʩʪʝʥʦʢ ʩʪʝʢʣʷʥʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʘ ʭʨʘʥʠʣʘʩʴ. ɺʩʷ ʵʪʘ ʠʩʪʦʨʠʷ ʩ ʧʦʣʠʚʦʜʦʡ, ʩ 

ʤʦʤʝʥʪʘ ʘʞʠʦʪʘʞʥʦʛʦ ʦʪʢʨʳʪʠʷ ʜʦ ʜʦʚʦʣʴʥʦ ʟʘʩʪʝʥʯʠʚʦʛʦ ʟʘʢʨʳʪʠʷ, ʜʣʠʣʘʩʴ ʚʩʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʝ. 

ʆʧʘʩʝʥʠʷ, ʯʪʦ ʧʦʣʠʚʦʜʘ ʟʘʧʦʣʠʤʝʨʠʟʫʝʪ ʚʩʝ ʨʝʢʠ ʠ ʦʢʝʘʥʳ, ʙʳʩʪʨʦ ʫʣʝʪʫʯʠʣʠʩʴ, ʥʦ 

ʩʪʨʘʭʠ ʧʦ ʧʦʚʦʜʫ ʚʩʷʯʝʩʢʠʭ ʵʢʟʦʪʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʟʝʤʥʳʭ ʚʝʱʝʩʪʚ ï ʥʝʪ. ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʰʫʤ ʩ ʧʦʣʠʚʦʜʦʡ ʟʘʪʠʭ, ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʬʠʟʠʢ ʢʠʪʘʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʎʟʫʥ-ɼʘʦ ʃʠ ʠ ʠʪʘʣʴʷʥʩʢʠʡ ʪʝʦʨʝʪʠʢ ɼʞʘʡʘʥ ʂʘʨʣʦ ɺʠʢ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʢʦʣʣʘʡʜʝʨʳ ʯʘʩʪʠʮ ʤʦʛʣʠ ʙʳ ʩ ʪʘʢʦʡ ʩʠʣʦʡ ʩʪʦʣʢʥʫʪʴ ʘʪʦʤʥʳʝ ʷʜʨʘ, ʯʪʦ 

ʦʥʠ ʦʙʨʘʟʦʚʘʣʠ ʙʳ ʩʪʘʙʠʣʴʥʫʶ ʠ ʥʝʚʝʨʦʷʪʥʦ ʧʣʦʪʥʫʶ ʬʦʨʤʫ ʤʘʪʝʨʠʠ. ʃʠ ʙʳʣ ʪʘʢ ʫʚʣʝʯʝʥ 

ʵʪʦʡ ʠʜʝʝʡ, ʯʪʦ ʧʨʝʜʣʦʞʠʣ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʛʠʧʦʪʝʟʫ. ɼʣʷ ʵʪʦʛʦ ʪʦʣʴʢʦ 

ʪʨʝʙʦʚʘʣʦʩʴ ʩʦʝʜʠʥʠʪʴ ʜʚʘ ʫʩʢʦʨʠʪʝʣʷ ʯʘʩʪʠʮ ʠ ʧʦʧʨʦʙʦʚʘʪʴ ʩʦʟʜʘʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʘʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʘʚʠʚ ʧʫʯʢʠ ʥʘ ʤʠʰʝʥʠ. 

ɺ ʃʦʫʨʝʥʩʦʚʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (ɹʝʨʢʣʠ, ʂʘʣʠʬʦʨʥʠʷ) ʨʝʰʠʣʠ ʧʨʦʚʝʨʠʪʴ 

ʵʪʫ ʛʠʧʦʪʝʟʫ ʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʙʦʪʝ. ʀʥʞʝʥʝʨʳ ʩʦʩʪʳʢʦʚʘʣʠ ʜʚʘ ʫʩʢʦʨʠʪʝʣʷ ʪʘʢ, ʯʪʦʙʳ ʦʜʠʥ 

ʚʧʨʳʩʢʠʚʘʣ ʘʪʦʤʥʳʝ ʷʜʨʘ ʚ ʜʨʫʛʦʡ, ʘ ʪʦʪ ʫʩʢʦʨʷʣ ʠʭ ʜʦ ʝʱʝ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ ʠ ʦʙʨʫʰʠʚʘʣ 

ʥʘ ʤʠʰʝʥʠ. ʂ ʩʝʨʝʜʠʥʝ 1970-ʭ, ʢʦʛʜʘ ʤʘʰʠʥʘ ʙʳʣʘ ʛʦʪʦʚʘ ʢ ʟʘʧʫʩʢʫ, ʫʯʝʥʳʝ ʥʝ ʟʥʘʣʠ, ʩʤʦʛʫʪ 

ʣʠ ʦʥʠ ʩʦʟʜʘʪʴ ñʘʥʦʤʘʣʴʥʫʶ ʤʘʪʝʨʠʶò ʃʠ ʠ ɺʠʢʘ. ɿʘʪʦ ʦʥʠ ʭʦʨʦʰʦ ʟʥʘʣʠ, ʯʪʦ, ʝʩʣʠ ʝʝ 

ʩʦʟʜʘʜʫʪ, ʦʥʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʧʘʩʥʦʡ. 

ɺ ʤʘʝ 1979 ʛʦʜʘ, ʩʧʫʩʪʷ ʛʦʜʳ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʫʩʢʦʨʠʪʝʣʴ ñɹʝʚʘʣʘʢò ʙʳʣ ʟʘʧʫʱʝʥ, ʥʦ 

ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʚ ʥʝʤ ʥʘʯʘʣʠ ʨʘʟʛʦʥʷʪʴ ʪʘʢʠʝ ʪʷʞʝʣʳʝ ʠʦʥʳ, ʢʘʢ ʠʦʥʳ ʫʨʘʥʘ, ʚʝʜʫʱʠʝ 

ʫʯʝʥʳʝ ʩʦʙʨʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʯʪʦʙʳ ʚ ʦʙʩʪʘʥʦʚʢʝ ʩʝʢʨʝʪʥʦʩʪʠ ʦʙʩʫʜʠʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, 

ʤʦʛʣʘ ʣʠ ʚ ñɹʝʚʘʣʘʢʝò ʧʦʷʚʠʪʴʩʷ ʘʥʦʤʘʣʴʥʦ ʧʣʦʪʥʘʷ ʤʘʪʝʨʠʷ ʃʠ ʠ ɺʠʢʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠ 

ʦʥʘ ʦʧʘʩʥʦʩʪʴ
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ʤʘʪʝʨʠʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘ, ʯʝʤ ʦʙʳʯʥʘʷ, ʜʘʞʝ ʢʨʦʰʝʯʥʦʝ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ 

ʛʣʦʙʘʣʴʥʳʝ ʙʝʜʩʪʚʠʷ, ʧʨʝʦʙʨʘʟʫʷ ʚʩʝ ʚʝʱʝʩʪʚʦ, ʩ ʢʦʪʦʨʳʤ ʦʥʘ ʚʩʪʫʧʠʪ ʚ ʢʦʥʪʘʢʪ. 

ʉʦʙʨʘʚʰʠʝʩʷ ʵʢʩʧʝʨʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʎʟʫʥ-ɼʘʦ ʃʠ ʠ ɹʝʨʥʘʨʜ ʍʘʨʚʠ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʦʪʜʝʣʝʥʠʷ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʃʦʫʨʝʥʩʦʚʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʦʚʝʣʠ 

ʧʦʣʪʦʨʘ ʜʥʷ, ʦʙʩʫʞʜʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ ï ʚʝʜʴ ʝʩʣʠ ʦʥʘ ʥʝʥʫʣʝʚʘʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʧʨʝʢʨʘʪʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ñɹʝʚʘʣʘʢʝò. ʂʦʛʜʘ ʩʦʚʝʱʘʥʠʝ ʧʦʜʦʰʣʦ ʢ 

ʢʦʥʮʫ, ʵʢʩʧʝʨʪʳ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʘʥʦʤʘʣʴʥʘʷ ʤʘʪʝʨʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʢʘʢʦʡ 

ʦʧʘʩʥʦʩʪʠ. ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʩʦʫʜʘʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʃʫʥʝ ʚ ʪʝʯʝʥʠʝ ʤʠʣʣʠʘʨʜʦʚ 

ʣʝʪ ʧʨʠ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʣʫʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʣʫʯʘʤʠ. ɽʩʣʠ ʙʳ ʧʨʠ ʵʪʦʤ 

ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʘʥʦʤʘʣʴʥʘʷ ʤʘʪʝʨʠʷ ʠ ʦʥʘ ʙʳʣʘ ʙʳ ʦʧʘʩʥʦʡ, ʃʫʥʳ ʙʳ ʫʞʝ ʥʝ ʙʳʣʦ. ʅʦ, 

ʧʦʩʢʦʣʴʢʫ ʩ ʥʘʰʠʤ ʩʧʫʪʥʠʢʦʤ, ʢʘʞʝʪʩʷ, ʚʩʝ ʚ ʧʦʨʷʜʢʝ, ʫʯʝʥʳʝ ʟʘʢʣʶʯʠʣʠ, ʯʪʦ ʥʝʪ ʧʨʠʯʠʥ 

ʜʣʷ ʙʝʩʧʦʢʦʡʩʪʚʘ ʠ ʟʘ ɿʝʤʣʶ. 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʠʥʞʝʥʝʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʘʰʠʥʦʡ, ʜʦʣʞʥʳ ʙʳʣʠ ʫʯʠʪʳʚʘʪʴ ʢʨʦʤʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʝʱʝ ʠ ʣʠʯʥʳʝ ʨʠʩʢʠ, ʭʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ, ʥʝʩʦʤʥʝʥʥʦ, ʥʝ ʚʝʨʠʣʦ ʚ ʪʦ, ʯʪʦ ʠʤ 

ʛʨʦʟʠʪ ʦʧʘʩʥʦʩʪʴ. ʉ ʢʦʥʮʘ 1970-ʭ ʜʦ ʩʝʨʝʜʠʥʳ 1990-ʭ ʛʦʜʦʚ ʉʐɸ ʧʝʨʝʞʠʣʠ ʩʝʨʠʶ ʩʪʨʘʥʥʳʭ 

ʪʝʨʘʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʫʯʝʥʳʭ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʘʚʠʘʢʦʤʧʘʥʠʡ. ɸʛʝʥʪʳ ʌɹʈ, 

ʨʘʩʩʣʝʜʫʶʱʠʝ ʵʪʠ ʚʟʨʳʚʳ, ʟʥʘʣʠ, ʯʪʦ ʧʦʜʦʟʨʝʚʘʝʤʳʡ, ʢʦʪʦʨʦʤʫ ʦʥʠ ʜʘʣʠ ʢʣʠʯʢʫ 

ʋʥʘʙʦʤʙʝʨ, ʠʩʧʳʪʳʚʘʝʪ ʛʣʫʙʦʢʦʝ ʦʪʚʨʘʱʝʥʠʝ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʥʝʩʫʱʠʤ ʯʝʣʦʚʝʯʝʩʪʚʫ 

ʝʱʝ ʥʝʠʟʚʝʩʪʥʳʝ ʫʛʨʦʟʳ. 

ɿʘ ʛʦʜ ʜʦ ʚʳʢʣʶʯʝʥʠʷ ñɹʝʚʘʣʘʢʘò ʜʚʘ ʬʠʟʠʢʘ, ɻʵʨʠ ʋʵʩʪʬʦʣʣ ʠʟ ʄʠʯʠʛʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʉʘʙʫʣ ɼʘʩ ɻʫʧʪʘ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʘʢʛʠʣʣʘ ʚ ʄʦʥʨʝʘʣʝ, 

ʥʘʧʠʩʘʣʠ ʩʪʘʪʴʶ ʜʣʷ ʞʫʨʥʘʣʘ ñPhysics Todayò ʦ ʜʦʩʪʠʞʝʥʠʷʭ ñɹʝʚʘʣʘʢʘò. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʢʘʟʳʚʘʣʦʩʴ ʠ ʦ ʪʦʤ, ʢʘʢ ñʟʘ ʟʘʢʨʳʪʳʤʠ ʜʚʝʨʴʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʪʨʝʯʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʫʯʝʥʳʝ ʦʙʩʫʞʜʘʣʠ, ʙʳʣ ʣʠ ʨʠʩʢ ʢʘʪʘʩʪʨʦʬʳ ʥʘʩʪʦʣʴʢʦ ʩʝʨʴʝʟʝʥ, ʯʪʦʙʳ ʦʪʤʝʥʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠò. ʀ ʘʚʪʦʨʳ ʜʦʙʘʚʣʷʣʠ: ñʕʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ, ʠ, ʢ ʩʯʘʩʪʴʶ, ʥʠʢʘʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʥʝ ʩʣʫʯʠʣʦʩʴò. 

ʂʦʛʜʘ ʩʪʘʪʴʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ, ʚ ʌɹʈ ʩʪʘʣʠ ʦʧʘʩʘʪʴʩʷ, ʯʪʦ ʋʵʩʪʬʦʣʣ ʠ ɼʘʩ ɻʫʧʪʘ 

ʤʦʛʫʪ ʩʪʘʪʴ ʩʣʝʜʫʶʱʝʡ ʤʠʰʝʥʴʶ ʜʣʷ ʋʥʘʙʦʤʙʝʨʘ. ʆʙʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʩʧʠʩʦʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʠʰʝʥʝʡ. ʋʵʩʪʬʦʣʣ ʜʘʣ ʩʚʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʪʦ, ʯʪʦʙʳ ʝʛʦ ʧʦʯʪʫ ʧʨʦʚʝʨʷʣʠ ʥʘ 

ʥʘʣʠʯʠʝ ʚʟʨʳʚʯʘʪʢʠ. ɼʘʩ ɻʫʧʪʘ ʦʪ ʵʪʦʛʦ ʦʪʢʘʟʘʣʩʷ, ʜʦʚʝʨʠʚ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʘʥʘʜʩʢʦʡ ʧʦʯʪʦʚʦʡ ʩʣʫʞʙʝ ʠ ʩʝʢʨʝʪʘʨʶ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʟʨʳʚʯʘʪʢʫ ʫʯʝʥʳʤ ʪʘʢ ʥʠʢʪʦ ʠ ʥʝ 

ʧʦʩʣʘʣ. 

ʋʥʘʙʦʤʙʝʨ ʙʳʣ ʘʨʝʩʪʦʚʘʥ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʛʦʜ. ʀʤ ʦʢʘʟʘʣʩʷ ʊʝʦʜʦʨ ʂʘʯʠʥʩʢʠʡ, 

ʤʘʪʝʤʘʪʠʢ, ʦʢʦʥʯʠʚʰʠʡ ɻʘʨʚʘʨʜ, ʧʦʟʞʝ ï ʧʨʦʬʝʩʩʦʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʝʨʢʣʠ ʚ ʂʘʣʠʬʦʨʥʠʠ. ɺ 

ʪʦ ʚʨʝʤʷ ʦʥ ʫʞʝ ʞʠʣ ʦʪʰʝʣʴʥʠʢʦʤ ʚ ʣʘʯʫʛʝ ʚ ʰʪʘʪʝ ʄʦʥʪʘʥʘ ʠ ʦʪʪʫʜʘ ʦʨʛʘʥʠʟʦʚʳʚʘʣ 

ʚʟʨʳʚʳ. ɽʛʦ ʘʨʝʩʪʦʚʘʣʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʨʘʪ ʂʘʯʠʥʩʢʦʛʦ ʦʙʥʘʨʫʞʠʣ ʟʥʘʢʦʤʳʝ 

ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʚʦʩʴʤʠʩʪʨʘʥʠʯʥʦʤ ʤʘʥʠʬʝʩʪʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʜʚʫʤʷ 

ʢʨʫʧʥʳʤʠ ʛʘʟʝʪʘʤʠ. ɺ ʵʪʦʤ ʤʘʥʠʬʝʩʪʝ ʋʥʘʙʦʤʙʝʨ ʟʘʜʘʚʘʣʩʷ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ, ʢʘʢʘʷ 

ʤʦʪʠʚʘʮʠʷ ʙʳʣʘ ʫ ʕʜʚʘʨʜʘ ʊʝʣʣʝʨʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʳ, ʠ ʧʨʝʜʫʧʨʝʞʜʘʣ: 

ñʊʝʭʥʦʬʠʣʳ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʧʨʘʚʣʷʶʪ ʥʘʩ ʚʩʝʭ ʚ ʧʫʪʝʰʝʩʪʚʠʝ ʚ 

ʥʝʠʟʚʝʩʪʥʦʝò. 

 

ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʢʘʢ ʢʦʣʣʘʡʜʝʨ ʈʀʂ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ ʛʦʪʦʚ ʢ 

ʟʘʧʫʩʢʫ, ʧʘʥʠʢʘ ʧʦ ʧʦʚʦʜʫ ʘʥʦʤʘʣʴʥʦʡ ʤʘʪʝʨʠʠ ʃʠ ʠ ɺʠʢʘ ʫʞʝ ʧʨʦʰʣʘ. ʅʦ ʩʪʘʪʴʷ ɺʠʣʴʯʝʢʘ ʚ 

ñScientific Americanò ʫʚʝʨʠʣʘ ʣʶʜʝʡ, ʯʪʦ ʪʝʧʝʨʴ ʨʦʣʴ ʯʫʜʦʚʠʱʘ, ʫʛʨʦʞʘʶʱʝʛʦ ʤʠʨʫ 

ʫʥʠʯʪʦʞʝʥʠʝʤ, ʛʦʪʦʚʳ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʥʝʥʘʩʳʪʥʳʝ ʤʘʨʦʜʝʨʳ-ʩʪʨʘʥʛʣʝʪʳ. ʋʯʝʥʳʤ ʧʨʠʰʣʘ ʚ 

ʛʦʣʦʚʫ ʠʜʝʷ ʦ ʩʪʨʘʥʛʣʝʪʘʭ, ʢʦʛʜʘ ʦʥʠ ʨʘʟʤʳʰʣʷʣʠ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʧʨʦʪʦʥʳ ʠ 

ʥʝʡʪʨʦʥʳ ʚʥʫʪʨʠ ʘʪʦʤʥʳʭ ʷʜʝʨ ʩʜʘʚʠʪʴ ʵʢʩʪʨʝʤʘʣʴʥʦ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ. ʊʘʢʦʝ ʤʦʛʣʦ ʙʳ 

ʩʣʫʯʠʪʴʩʷ ʚ ʧʨʠʨʦʜʝ ï ʢ ʧʨʠʤʝʨʫ, ʚ ʮʝʥʪʨʝ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ, ʢʦʛʜʘ 

ʦʙʳʯʥʳʝ ʟʚʝʟʜʳ ʚʟʨʳʚʘʶʪʩʷ ʠ ʢʦʣʣʘʧʩʠʨʫʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʠ. 

ʅʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ ï ʧʦʨʘʟʠʪʝʣʴʥʦ ʧʣʦʪʥʳʝ ʦʙʲʝʢʪʳ: ʯʘʡʥʘʷ ʣʦʞʢʘ ʚʝʱʝʩʪʚʘ, ʚʟʷʪʦʛʦ ʠʟ 



ʷʜʨʘ ʪʘʢʦʡ ʟʚʝʟʜʳ, ʤʦʞʝʪ ʚʝʩʠʪʴ ʦʢʦʣʦ 100 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. 

ʅʦʨʤʘʣʴʥʳʝ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ʢʚʘʨʢʦʚ, ʥʘʟʳʚʘʝʤʳʭ 

ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ ʢʚʘʨʢʘʤʠ, ʥʦ ʫʯʝʥʳʝ ʧʦʜʦʟʨʝʚʘʶʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʠ ʚʳʩʦʢʦʤ 

ʜʘʚʣʝʥʠʠ ʤʦʛʫʪ ʧʝʨʝʡʪʠ ʚ ʪʨʝʪʠʡ ʚʠʜ ï ʩʪʨʘʥʥʳʝ ʢʚʘʨʢʠ. ʆʙʨʘʟʫʶʱʘʷʩʷ ʩʤʝʩʴ ʢʚʘʨʢʦʚ 

ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʘʥʛʣʝʪʦʤ. ɺ 1984 ʛʦʜʫ ʕʜ ɺʠʪʪʝʥ, ʬʠʟʠʢ ʠʟ ʀʥʩʪʠʪʫʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʨʠʥʩʪʦʥʝ, ʢʦʪʦʨʦʛʦ ʤʥʦʛʠʝ ʧʦʣʘʛʘʣʠ ʧʨʝʝʤʥʠʢʦʤ ʕʡʥʰʪʝʡʥʘ, ʨʘʩʩʯʠʪʘʣ, 

ʯʪʦ, ʝʩʣʠ ʪʦʣʴʢʦ ʩʪʨʘʥʛʣʝʪʳ ʙʫʜʫʪ ʩʦʟʜʘʥʳ, ʦʥʠ ʦʩʪʘʥʫʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ, ʜʘʞʝ ʝʩʣʠ ʫʙʨʘʪʴ 

ʦʛʨʦʤʥʦʝ ʜʘʚʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʚʦʝʡ ʩʪʘʪʴʝʡ ʦʥ ʟʘʨʦʥʠʣ ʦʧʘʩʝʥʠʷ ʚ 

ʜʫʰʘʭ ʯʠʪʘʪʝʣʝʡ: ʦʢʘʞʠʩʴ ʩʪʨʘʥʛʣʝʪʳ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ, ʯʝʤ ʦʙʳʯʥʘʷ ʤʘʪʝʨʠʷ, ʦʥʠ ʩʤʦʛʫʪ 

ʟʘʧʫʩʪʠʪʴ ʩʮʝʥʘʨʠʡ ʪʠʧʘ ʣʴʜʘ-9, ʦʧʠʩʘʥʥʳʡ ɺʠʣʴʯʝʢʦʤ! 

ʂʦʤʠʩʩʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʝ ʦʙʥʘʨʦʜʦʚʘʣʘ 

ʧʦʜʨʦʙʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʪʦʛʦ, ʧʦʯʝʤʫ ʥʠ ʥʘ ʦʜʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʥʝ ʥʫʞʥʦ 

ʙʦʷʪʴʩʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʘʥʛʣʝʪʦʚ
146
. ɸʨʛʫʤʝʥʪʳ ʧʨʠʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ: ʝʩʣʠ ʩʪʨʘʥʛʣʝʪʳ 

ʚʦʦʙʱʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʠʭ ʪʨʫʜʥʦ ʩʦʟʜʘʪʴ, ʘ ʝʩʣʠ ʠʭ ʚʩʝ-ʪʘʢʠ ʧʦʣʫʯʘʪ, ʪʦ ʦʥʠ ʙʫʜʫʪ 

ʥʝʩʪʘʙʠʣʴʥʳ. ɸ ʝʩʣʠ ʠʤ ʫʜʘʣʦʩʴ ʙʳ ʟʘʜʝʨʞʘʪʴʩʷ ʚ ʵʪʦʤ ʤʠʨʝ ʜʦʣʴʰʝ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ, ʦʥʠ 

ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʙʳʣʠ ʙʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʳ ʠ ʧʦʪʦʤʫ ʥʝ ʩʤʦʛʣʠ ʙʳ ʧʨʠʪʷʥʫʪʴ 

ʘʪʦʤʥʳʝ ʷʜʨʘ ʠ ʧʦʛʣʦʪʠʪʴ ʠʭ. 

ɼʦ ʩʠʭ ʧʦʨ ʦʪ ʫʯʝʥʳʭ ʧʦʩʪʫʧʘʣʠ ʫʚʝʨʝʥʠʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʢʦʨʠʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʝ 

ʪʦʣʴʢʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ. ɻʘʨʚʘʨʜʩʢʠʝ ʬʠʟʠʢʠ ʐʝʣʜʦʥ ɻʣʵʰʦʫ ʠ ʈʠʯʘʨʜ ʋʠʣʩʦʥ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʦʙʱʫʶ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʵʪʠʤ ʧʦʣʦʞʝʥʠʝʤ ʚʝʱʝʡ ʚ ʩʪʘʪʴʝ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ñNatureò ʚ ʜʝʢʘʙʨʝ 1999 ʛʦʜʘ: ñɽʩʣʠ ʩʪʨʘʥʛʣʝʪʳ ʩʫʱʝʩʪʚʫʶʪ (ʯʪʦ ʚʧʦʣʥʝ 

ʚʝʨʦʷʪʥʦ), ʠ ʝʩʣʠ ʦʥʠ ʦʙʨʘʟʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʝ ʢʣʘʩʪʝʨʳ (ʯʪʦ ʚʨʷʜ ʣʠ), ʠ ʝʩʣʠ ʦʥʠ 

ʟʘʨʷʞʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦ (ʦʧʷʪʴ ʚʨʷʜ ʣʠ ï ʚʩʝ ʪʝʦʨʠʠ ʫʚʝʨʝʥʥʦ ʧʨʝʜʩʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʭ ʟʘʨʷʜ 

ʧʦʣʦʞʠʪʝʣʝʥ), ʠ ʝʩʣʠ ʢʨʦʰʝʯʥʳʡ ʩʪʨʘʥʛʣʝʪ ʙʫʜʝʪ ʩʦʟʜʘʥ ʥʘ RHIC (ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ 

ʤʘʣʦʚʝʨʦʷʪʥʦ), ʪʦ ʪʫʪ ʢʘʢ ʨʘʟ ʤʳ ʠ ʩʪʦʣʢʥʝʤʩʷ ʩ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʦʚʦʨʦʞʜʝʥʥʳʝ 

ʩʪʨʘʥʛʣʝʪʳ ʤʦʛʫʪ ʧʦʛʣʦʪʠʪʴ ʘʪʦʤʥʳʝ ʷʜʨʘ, ʥʘʯʘʪʴ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʨʘʩʪʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʩʦʞʨʘʪʴ ɿʝʤʣʶ. ʆʜʥʠʭ ʩʣʦʚ ñʚʨʷʜ ʣʠò, ʭʦʪʴ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʝʥʥʳʭ, ʚʩʝ ʨʘʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʫʤʝʨʠʪʴ ʥʘʰʠ ʩʪʨʘʭʠ ʧʝʨʝʜ ʵʪʠʤ ʚʩʝʣʝʥʩʢʠʤ ʙʝʜʩʪʚʠʝʤò. 

ɼʘʙʳ ʧʨʠʜʘʪʴ ʩʠʣʫ ʠ ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʩʚʦʠʤ ʚʳʚʦʜʘʤ, ʯʣʝʥʳ ʂʦʤʠʩʩʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʪʤʝʪʠʣʠ, ʯʪʦ ʧʨʠʨʦʜʘ ʫʞʝ ʟʘ ʥʘʩ ʧʨʦʚʝʣʘ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ñʢʦʩʤʠʯʝʩʢʦʤ RHICò. 

ʂʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ ʩʦʜʝʨʞʘʪ ʠʦʥʳ ʤʝʪʘʣʣʦʚ, ʤʯʘʱʠʝʩʷ ʧʦʯʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ʆʥʠ 

ʚʨʝʟʘʶʪʩʷ ʚ ʤʠʥʝʨʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ, ʚ ʘʩʪʝʨʦʠʜʳ ʠ ʚ ʩʚʦʙʦʜʥʦ 

ʜʚʠʞʫʱʠʝʩʷ ʠʦʥʳ ʚ ʦʙʣʘʢʘʭ ʤʝʞʟʚʝʟʜʥʦʡ ʧʳʣʠ ʠ ʛʘʟʘ. ɽʩʣʠ ʙʳ ʦʧʘʩʥʳʝ ʩʪʨʘʥʛʣʝʪʳ ʣʝʛʢʦ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ, ʦʥʠ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʙʳ ʚ ʤʝʞʟʚʝʟʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʂʘʢ ʠ ʧʘʥʠʢʫ ʧʦ ʧʦʚʦʜʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ñɹʝʚʘʣʘʢʝò ʘʥʦʤʘʣʴʥʦʡ ʤʘʪʝʨʠʠ ʃʠ ʠ ɺʠʢʘ, 

ʩʪʨʘʭʠ ʧʝʨʝʜ ʚʨʝʜʦʥʦʩʥʳʤʠ ʩʪʨʘʥʛʣʝʪʘʤʠ ʫʩʧʦʢʘʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ ʘʨʛʫʤʝʥʪʦʚ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʟʘ 5 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʣʫʯʘʤʠ ʃʫʥʘ ʥʝ 

ʙʳʣʘ ʩʲʝʜʝʥʘ ʩʪʨʘʥʛʣʝʪʘʤʠ ʠ ʥʝ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʛʠʛʘʥʪʩʢʠʡ ʢʣʘʩʪʝʨ ʘʥʦʤʘʣʴʥʦʡ ʤʘʪʝʨʠʠ, 

ʚʨʷʜ ʣʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʥʘ RHIC ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʧʦʚʨʝʜʷʪ ɿʝʤʣʝ. ɽʱʝ ʦʜʠʥ ʜʦʚʦʜ ʥʘʰʝʣʩʷ 

ʧʨʠ ʘʥʘʣʠʟʝ ʩʫʜʝʙ ʘʩʪʝʨʦʠʜʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʙʳ ʢʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ ʩʦʟʜʘʚʘʣʠ 

ñʘʩʪʝʨʦʠʜʦʚ-ʫʙʠʡʮò, ʧʨʝʚʨʘʱʘʷ ʠʭ ʚ ʢʣʘʩʪʝʨʳ ʩʪʨʘʥʛʣʝʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʝʠʟʙʝʞʥʦ 

ʫʧʘʣʠ ʙʳ ʥʘ ʉʦʣʥʮʝ ʠʣʠ ʜʨʫʛʠʝ ʟʚʝʟʜʳ ʠ ʫʥʠʯʪʦʞʠʣʠ ʙʳ ʠʭ. ʅʦ ʢʘʢ ʚʥʠʤʘʪʝʣʴʥʦ ʫʯʝʥʳʝ ʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʠʜʠʤʳʝ ʚ ʪʝʣʝʩʢʦʧʳ 70 ʤʠʣʣʠʘʨʜʦʚ ʪʨʠʣʣʠʦʥʦʚ ʟʚʝʟʜ, ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ 

ʩʧʦʩʦʙʦʚ ʠʭ ʫʤʠʨʘʥʠʷ ʢʨʦʤʝ ʚʟʨʳʚʘ ʩʚʝʨʭʥʦʚʦʡ ʪʘʢ ʠ ʥʝ ʟʘʤʝʪʠʣʠ ï ʥʠʯʝʛʦ ʧʦʭʦʞʝʛʦ ʥʘ 

ʧʦʝʜʘʥʠʝ ʩʪʨʘʥʛʣʝʪʘʤʠ! 

                                                 
146 ʅʝʩʢʦʣʴʢʦ ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʙʳʣʠ ʢʨʘʡʥʝ ʧʦʣʝʟʥʳ. ɺʦʪ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʧʦ ʪʝʤʝ: 

Cern LHC safety assessment group. Review of the safety of LHC collisions. Journal of Physics G, September 2008: 

Study of potentially dangerous events during heavy ion collisions at the LHC: Report on the LHC safety study group. 

Cern document, 28 February 2003. ʆʙʟʦʨ, ʚʳʧʫʱʝʥʥʳʡ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʩʦʜʝʨʞʠʪ ʜʝʪʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʵʪʠʭ ʚʦʧʨʦʩʦʚ. óReview of speculative ñdisaster scenariosò at RHICô ʧʦʷʚʠʣʩʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʬʦʨʤʝ 28 

ʩʝʥʪʷʙʨʷ 1999 ʛʦʜʘ, ʘ ʚ ʦʙʥʦʚʣʝʥʥʦʤ ʚʠʜʝ ï 14 ʠʶʣʷ 2000 ʛʦʜʘ. 

 



ʆʜʥʘʢʦ ʫʯʝʥʳʝ ʎɽʈʅʘ ʚʩʝ-ʪʘʢʠ ʧʨʦʜʝʣʘʣʠ ʨʘʩʯʝʪʳ, ʜʘʙʳ ʧʦʥʷʪʴ, ʩ ʢʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʤʦʞʥʦ ʞʜʘʪʴ ʦʪ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ʧʦʜʦʙʥʦʛʦ ʥʝʧʨʠʷʪʥʦʛʦ ʩʶʨʧʨʠʟʘ. 

ʅʘʰʝ ʩʦʙʩʪʚʝʥʥʦʝ ʉʦʣʥʮʝ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʜʘʨʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, 

ʠʤʝʶʱʠʭ ʵʥʝʨʛʠʶ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝ ʤʝʥʴʰʫʶ, ʯʝʤ ʵʥʝʨʛʠʷ ʧʫʯʢʦʚ ʯʘʩʪʠʮ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʥʘ ɹɸʂʝ. ʇʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʟʜ ʚ ʥʘʙʣʶʜʘʝʤʦʡ ʯʘʩʪʠ 

ɺʩʝʣʝʥʥʦʡ, ʫʯʝʥʳʝ ʦʮʝʥʠʣʠ, ʯʪʦ ʩ ʥʘʯʘʣʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ʧʨʠʨʦʜʘ ʧʨʦʚʝʣʘ ʚ 1031 

ʨʘʟ ʙʦʣʴʰʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʯʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʟʘ ʚʩʶ ʞʠʟʥʴ ɹɸʂʘ (ʦʢʦʣʦ 20 ʣʝʪ). 

ɹʦʣʝʝ ʪʦʛʦ, ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʩʦʚʦʢʫʧʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʥʘ ʜʘʣʝʢʠʝ ʟʚʝʟʜʳ ʚ 

10 ʪʨʠʣʣʠʦʥʦʚ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚʦʟʜʝʡʩʪʚʠʝ ʯʘʩʪʠʮ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʫʩʢʦʨʠʪʝʣʝ. 

ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʢʘʪʘʩʪʨʦʬ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʫʯʝʥʳʝ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʝ, ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʣʝʢʣʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʨʥʦʡ ʜʳʨʳ, ʧʨʦʛʣʘʪʳʚʘʶʱʝʡ ʥʘʰʫ ʧʣʘʥʝʪʫ ʮʝʣʠʢʦʤ. ʆʙʝ ʛʨʫʧʧʳ ʨʝʰʠʪʝʣʴʥʦ 

ʦʧʨʦʚʝʨʛʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʦʙʳʯʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ, 

ʢʦʣʣʘʡʜʝʨʫ ʥʫʞʥʦ ʩʞʘʪʴ ʥʝʚʦʦʙʨʘʟʠʤʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʯʘʩʪʠʮ ʚ ʩʪʦʣʴ ʢʨʦʰʝʯʥʳʡ ʦʙʲʝʤ, 

ʯʪʦʙʳ ʛʨʘʚʠʪʘʮʠʷ ʟʘʩʪʘʚʠʣʘ ʙʳ ʵʪʦʪ ʢʣʘʩʪʝʨ ʤʘʪʝʨʠʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʩʢʦʣʣʘʧʩʠʨʦʚʘʪʴ. ʅʦ 

ʥʠ ʦʜʠʥ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʳʥʝ ʚ ʤʠʨʝ ʢʦʣʣʘʡʜʝʨʦʚ (ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʚʩʝ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʥʥʳ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ) ʥʘ ʪʘʢʦʝ ʥʝ ʩʧʦʩʦʙʝʥ, ʘ ʧʦʪʦʤʫ ʦʙʝ ʢʦʤʘʥʜʳ 

ʨʝʰʠʣʠ ʥʝ ʪʨʘʪʠʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʵʪʦʛʦ ʩʮʝʥʘʨʠʷ. 

ʅʫʞʥʦ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ, ʢʦʛʜʘ ʫʯʝʥʳʝ ʦʪʚʝʨʛʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚ ʫʩʢʦʨʠʪʝʣʝ 

ʯʝʨʥʳʭ ʜʳʨ, ʦʥʠ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ï ʧʦʩʣʝʜʥʝʝ ʩʣʦʚʦ ʚ ʪʝʦʨʠʠ 

ʛʨʘʚʠʪʘʮʠʠ, ʦʜʥʘʢʦ ʝʜʚʘ ʣʠ ʵʪʦ ʪʘʢ. ɺ ʥʝʢʦʪʦʨʳʭ ʥʦʚʝʡʰʠʭ ʪʝʦʨʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʧʨʠʨʦʜʘ ʠʤʝʝʪ ʩʢʨʳʪʳʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʩʚʝʨʥʫʪʳʝ (ʢʦʤʧʘʢʪʠʟʠʨʦʚʘʥʥʳʝ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʤʳ ʥʝ ʤʦʞʝʤ ʠʭ ʚʠʜʝʪʴ. ʇʨʘʚʜʘ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʤʳ ʞʠʚʝʤ ʚ ʤʠʨʝ 

ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʠʟʤʝʨʝʥʠʡ (ʪʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʣʶʩ ʚʨʝʤʷ), ʥʦ. ʝʩʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʚʩʝ ʞʝ ʩʫʱʝʩʪʚʫʶʪ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʣʣʘʡʜʝʨʘʭ ʯʘʩʪʠʮ ʚʧʦʣʥʝ ʤʦʛʣʠ ʙʳ 

ʨʦʜʠʪʴʩʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʯʝʨʥʳʝ ʜʳʨʳ. 

ʅʦ ʠ ʪʦʛʜʘ, ʫʙʝʞʜʘʶʪ ʥʘʩ ʫʯʝʥʳʝ, ʥʘʤ ʥʝʯʝʛʦ ʙʦʷʪʴʩʷ. ɺ 1975 ʛʦʜʫ ʢʝʤʙʨʠʜʞʩʢʠʡ 

ʢʦʩʤʦʣʦʛ ʉʪʠʚʝʥ ʍʦʢʠʥʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ʠʩʧʫʩʢʘʶʪ ʪʝʧʣʦ. ʏʝʤ ʤʝʥʴʰʝ ʠʭ ʨʘʟʤʝʨ, 

ʪʝʤ ʙʦʣʴʰʝ ʪʝʧʣʘ ʦʥʠ ʪʝʨʷʶʪ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʜʦʧʫʩʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʯʝʨʥʳʝ ʜʳʨʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ɹɸʂʝ, ʙʫʜʫʪ ʢʦʩʤʠʯʝʩʢʠʤʠ ʢʨʦʰʢʘʤʠ ʜʠʘʤʝʪʨʦʤ 

ʦʢʦʣʦ 10-15 ʤʠʣʣʠʤʝʪʨʦʚ. ʇʨʠ ʪʘʢʦʤ ʨʘʟʤʝʨʝ ʦʥʠ ʙʫʜʫʪ ʵʢʩʪʨʝʤʘʣʴʥʦ ʛʦʨʷʯʠʝ ï ʧʨʠʤʝʨʥʦ ʚ 

ʤʠʣʣʠʘʨʜ ʨʘʟ ʛʦʨʷʯʝʝ, ʯʝʤ ʚʝʱʝʩʪʚʦ ʚ ʮʝʥʪʨʝ ʉʦʣʥʮʘ. ʍʦʨʦʰʘʷ ʥʦʚʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʵʪʠ ʯʝʨʥʳʝ ʜʳʨʳ ʙʫʜʫʪ ʪʝʨʷʪʴ ʪʝʧʣʦ ʪʘʢ ʙʳʩʪʨʦ, ʯʪʦ ʚ ʤʛʥʦʚʝʥʠʝ ʦʢʘ ʠʩʧʘʨʷʪʩʷ. 

ɼʨʫʛʦʡ ʩʮʝʥʘʨʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʳ, ʢʦʪʦʨʳʡ, ʚʧʨʦʯʝʤ, ʬʠʟʠʢʠ ʣʝʛʢʦ 

ʦʧʨʦʚʝʨʛʣʠ, ï ʩʦʟʜʘʥʠʝ ʥʘ ʫʩʢʦʨʠʪʝʣʝ ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ. ʇʦ ʦʮʝʥʢʘʤ ɸʣʘʥʘ ɻʫʪʘ, ʵʪʠ 

ʧʦʠʩʪʠʥʝ ʩʪʨʘʥʥʳʝ ʯʘʩʪʠʮʳ ʩʣʠʰʢʦʤ ʪʷʞʝʣʳ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʩʦʟʜʘʪʴ ʜʘʞʝ ʚ ʩʘʤʦʤ 

ʤʦʱʥʦʤ ʫʩʢʦʨʠʪʝʣʝ. ʉʘʤʦʡ ʪʷʞʝʣʦʡ ʠʟ ʢʦʛʜʘ-ʣʠʙʦ ʨʦʞʜʝʥʥʳʭ ʥʘ ʢʦʣʣʘʡʜʝʨʝ ʯʘʩʪʠʮ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ 1995 ʛʦʜʫ ʥʘ ñʊʝʚʘʪʨʦʥʝò ʠʩʪʠʥʥʳʡ ʢʚʘʨʢ ï ʦʥ ʚʝʩʠʪ ʦʢʦʣʦ 170 ɻʵɺ. 

ʄʘʛʥʠʪʥʳʝ ʤʦʥʦʧʦʣʠ, ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʷʞʝʣʝʝ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠʣʣʠʦʥ ʨʘʟ. 

ʈʘʜʠ ʠʥʪʝʨʝʩʘ ʂʦʤʠʩʩʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʎɽʈʅʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ, ʢʘʢʦʡ ʫʱʝʨʙ 

ʤʘʛʥʠʪʥʳʡ ʤʦʥʦʧʦʣʴ ʤʦʛ ʙʳ ʥʘʥʝʩʪʠ, ʧʦʷʚʠʩʴ ʦʥ ʚ ʠʭ ʫʩʢʦʨʠʪʝʣʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʠʷʭ 

ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʤʘʛʥʠʪʥʳʝ ʤʦʥʦʧʦʣʠ ʦʧʘʩʥʳ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʨʝʦʙʨʘʟʫʶʪ ʧʨʦʪʦʥʳ ʠ 

ʥʝʡʪʨʦʥʳ ʚ ʵʣʝʢʪʨʦʥʳ, ʧʦʟʠʪʨʦʥʳ ʠ ʜʨʫʛʠʝ ʯʘʩʪʠʮʳ ï ʧʦ ʩʫʱʝʩʪʚʫ, ʠʩʧʘʨʷʶʪ ʦʙʳʯʥʫʶ 

ʤʘʪʝʨʠʶ. ʆʜʥʘʢʦ ʛʨʫʧʧʘ ʎɽʈʅʘ ʧʦʜʩʯʠʪʘʣʘ, ʯʪʦ ʤʘʛʥʠʪʥʳʡ ʤʦʥʦʧʦʣʴ ʫʩʧʝʝʪ ʫʥʠʯʪʦʞʠʪʴ 

ʣʠʰʴ ʧʦʣʛʨʘʤʤʘ ʦʙʳʯʥʦʡ ʤʘʪʝʨʠʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʩʚʦʙʦʜʠʚʰʘʷʩʷ ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʫʪʘʱʠʪ ʝʛʦ 

ʚ ʢʦʩʤʦʩ. 

ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʮʝʥʘʨʠʷʭ ʉʫʜʥʦʛʦ ʜʥʷ ʤʦʣʯʘʣʠʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ, ʢʘʢʦʡ ʙʳ ʠʟ ʥʠʭ 

ʥʠ ʨʝʘʣʠʟʦʚʘʣʩʷ, ʥʠʯʝʛʦ ʭʫʞʝ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʥʝʣʴʟʷ. ʂʦʥʝʯʥʦ, ʵʪʦ ʚʝʨʥʦ ʜʣʷ ʣʶʜʝʡ ʠ 

ʤʠʣʣʠʦʥʦʚ ʚʠʜʦʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʨʷʜʦʤ ʩ ʥʘʤʠ ʥʘ ɿʝʤʣʝ. ʅʦ ʚ ʯʝʪʚʝʨʪʦʤ 

ʩʮʝʥʘʨʠʠ ʉʫʜʥʦʛʦ ʜʥʷ ʫʯʝʥʳʤ ʧʨʠʰʣʦʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʝʱʝ ʙʦʣʝʝ ʪʨʘʛʠʯʥʳʡ ʩʮʝʥʘʨʠʡ, ʯʝʤ 

ʨʘʟʨʫʰʝʥʠʝ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʠ ʛʠʙʝʣʴ ʚʩʝʭ ʝʝ ʦʙʠʪʘʪʝʣʝʡ. ʈʝʯʴ ʠʜʝʪ ʦ ʚʘʢʫʫʤʥʦʤ ʨʘʩʧʘʜʝ, ʥʝ 

ʦʩʪʘʚʣʷʶʱʝʤ ʥʠʢʘʢʦʡ ʥʘʜʝʞʜʳ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʟʥʠ ʚ ʦʛʨʦʤʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʩʪʨʘʥʩʪʚʘ! 



ɼʣʷ ʫʯʝʥʦʛʦ ʩʝʨʝʜʠʥʳ XVII ʚʝʢʘ ʚʘʢʫʫʤ ï ʵʪʦ ʪʦ, ʯʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ ʧʨʠʜʝʣʘʪʴ ʦʜʠʥ 

ʠʟ ʪʦʣʴʢʦ ʯʪʦ ʠʟʦʙʨʝʪʝʥʥʳʭ ʪʦʛʜʘ ʥʘʩʦʩʦʚ ʢ ʩʪʝʢʣʷʥʥʦʤʫ ʩʦʩʫʜʫ ʠ ʥʘʧʨʷʯʴ ʚʝʩʴ ʩʚʦʡ 

ʠʥʪʝʣʣʝʢʪ, ʯʪʦʙʳ ʟʘʩʪʘʚʠʪʴ ʵʪʫ ʯʝʨʪʦʚʫ ʰʪʫʢʫ ʨʘʙʦʪʘʪʴ. ʇʨʦʷʚʠʚ ʫʧʦʨʩʪʚʦ, 

ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʴ ʤʦʛ ʫʜʘʣʠʪʴ ʚʝʩʴ ʚʦʟʜʫʭ ʠ ʧʦʣʫʯʠʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʧʫʩʪʦʡ ʩʦʩʫʜ ï 

ʢʦʥʪʝʡʥʝʨ, ʧʦʣʥʳʡ ʘʙʩʦʣʶʪʥʦʛʦ ʥʠʯʪʦ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʥʳʭ ʚʘʢʫʫʤ ʜʘʣʝʢʦ ʥʝ ʧʫʩʪ. ʆʥ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʥʝʚʠʜʠʤʳʭ 

ʤʦʱʥʳʭ ʧʦʣʝʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʠ ʫʤʠʨʘʶʪ. ɺ 

ʵʪʠʭ ʧʦʣʷʭ ʟʘʧʘʩʝʥʘ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʵʥʝʨʛʠʝʡ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ɺʩʝʣʝʥʥʦʡ. 

ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ɺʩʝʣʝʥʥʦʡ ï ʪʘʢʦʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʦʙʣʘʜʘʝʪ ʤʠʥʠʤʫʤʦʤ 

ʵʥʝʨʛʠʠ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʫʯʝʥʳʝ ʥʝ ʟʥʘʶʪ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʚ ʩʘʤʦʤ 

ʫʩʪʦʡʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʥʝʪ. ɼʦʧʫʩʪʠʤ, ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ ʥʝ ʤʠʥʠʤʘʣʴʥʘ, ʪʦʛʜʘ ʧʨʠ 

ʥʝʢʦʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʦʥ ʤʦʞʝʪ ʥʝʦʞʠʜʘʥʥʦ ʧʨʠʦʙʨʝʩʪʠ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʩ ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʝʡ. 

ɺʳ ʤʦʞʝʪʝ ʥʘʙʣʶʜʘʪʴ ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ ʚ ʨʝʘʣʴʥʦʩʪʠ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʚʘʰʝʡ 

ʛʦʩʪʠʥʦʡ. ʂʦʛʜʘ ʚʳ ʛʦʨʜʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʝ ʬʦʪʦʛʨʘʬʠʶ ʩʚʦʝʡ ʫʣʳʙʘʶʱʝʡʩʷ ʪʝʱʠ (ʩʚʝʢʨʦʚʠ) 

ʥʘ ʢʘʤʠʥʥʦʡ ʧʦʣʢʝ, ʦʥʘ (ʬʦʪʦʛʨʘʬʠʷ) ʧʨʠʦʙʨʝʪʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ. 

ɻʨʘʚʠʪʘʮʠʷ ʩʧʠʪ ʠ ʚʠʜʠʪ, ʢʘʢ ʙʳ ʫʤʝʥʴʰʠʪʴ ʵʪʫ ʵʥʝʨʛʠʶ, ʩʙʨʦʩʠʚ ʬʦʪʦʛʨʘʬʠʶ ʚʥʠʟ ʚ ʢʘʤʠʥ. 

ɺʩʝ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʵʪʦʛʦ, ï ʩʣʫʯʘʡʥʦʝ ʜʫʥʦʚʝʥʠʝ ʠʣʠ ʩʣʘʙʳʡ ʪʦʣʯʦʢ, ʠ ʧʦʨʪʨʝʪ ʦʙʦʞʘʝʤʦʡ 

ʨʦʜʩʪʚʝʥʥʠʮʳ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʠʟ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʠ ʩʣʝʪʠʪ ʩ ʧʦʣʢʠ. 

ɽʩʣʠ ɺʩʝʣʝʥʥʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʘʢʦʤ ʞʝ ʰʘʪʢʦʤ ʧʦʣʦʞʝʥʠʠ ï ʘ ʵʪʦ ʩʪʨʘʰʥʦ ʚʘʞʥʦʝ 

ñʝʩʣʠò, ï ʵʥʝʨʛʠʯʥʳʡ ʪʦʣʯʦʢ, ʧʨʠ ʩʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʩʙʨʦʩʠʪ ʝʝ ʩ 

ñʢʦʩʤʠʯʝʩʢʦʡ ʢʘʤʠʥʥʦʡ ʧʦʣʢʠò ʚʥʠʟ, ʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʋʯʝʥʳʝ ʠʟ 

ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʘ ʟʘʜʘʣʠʩʴ ʚʦʧʨʦʩʦʤ, ʤʦʞʝʪ ʣʠ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʝʥʥʘʷ ʚ 

ʢʦʣʣʘʡʜʝʨʝ, ʥʘʧʨʠʤʝʨ, RHIC ʠʣʠ LHC, ʧʨʠʜʘʪʴ ɺʩʝʣʝʥʥʦʡ ʧʦʜʦʙʥʳʡ ʪʦʣʯʦʢ? ɽʩʣʠ ʙʳ ʵʪʦ 

ʧʨʦʠʟʦʰʣʦ, ʧʦʩʣʝʜʩʪʚʠʷ ʙʳʣʠ ʙʳ ʯʨʝʟʚʳʯʘʡʥʦ ʧʝʯʘʣʴʥʳʝ. 

ʌʠʟʠʢ ʠʟ ɻʘʨʚʘʨʜʘ ʉʠʜʥʠ ʂʦʫʣʤʘʥ ʫʤʝʣ ʦʙʣʝʢʘʪʴ ʩʚʦʠ ʤʳʩʣʠ ʚ ʷʨʢʠʝ ʚʝʨʙʘʣʴʥʳʝ 

ʦʙʨʘʟʳ. ʕʪʦ ʠʤʝʥʥʦ ʦʥ ʧʨʝʜʣʦʞʠʣ ʢʦʣʣʝʛʘʤ ʧʦʨʚʘʪʴ ʚ ʢʣʦʯʴʷ ʇʠʪʝʨʘ ʍʠʛʛʩʘ ʩ ʝʛʦ 

ʛʨʘʥʜʠʦʟʥʦʡ ʠʜʝʝʡ ʙʦʟʦʥʦʚ ʍʠʛʛʩʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʦʪ ʚʳʩʪʫʧʠʣ ʥʘ 

ʩʝʤʠʥʘʨʝ ʚ ʀʥʩʪʠʪʫʪʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʨʠʥʩʪʦʥʝ ʚ 1966 ʛʦʜʫ. ʂʦʫʣʤʘʥʘ 

ʦʯʝʥʴ ʟʘʠʥʪʨʠʛʦʚʘʣʘ ʧʝʨʩʧʝʢʪʠʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʤʝʪʘʩʪʘʙʠʣʴʥʦʡ ɺʩʝʣʝʥʥʦʡ, 

ʢʦʪʦʨʘʷ ʧʨʝʢʨʘʩʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʦ ʢʘʢʦʛʦ-ʪʦ ʤʦʤʝʥʪʘ, ʥʦ ʧʨʠ ʭʦʨʦʰʠʭ (ʩʢʦʨʝʝ ʧʣʦʭʠʭ) 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʤʦʞʝʪ ʫʧʘʩʪʴ ʚ ʩʦʩʪʦʷʥʠʝ ʩ ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʝʡ. 

ʂʦʫʣʤʘʥ ʧʨʝʜʩʪʘʚʠʣ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʚ ʥʝʢʦʪʦʨʦʤ ʫʛʦʣʢʝ ɺʩʝʣʝʥʥʦʡ ʵʥʝʨʛʠʷ 

ʚʘʢʫʫʤʘ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ ʚʥʝʟʘʧʥʦ ñʫʧʘʜʝʪ ʩ ʢʘʤʠʥʘò ï ʪʦ ʝʩʪʴ ʪʘʤ ʧʨʦʠʟʦʡʜʝʪ 

ʧʝʨʝʭʦʜ ʠʟ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʪʦʣʴʢʦ ʢʘʟʘʣʦʩʴ ʫʩʪʦʡʯʠʚʳʤ, ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʥʠʢʰʠʡ ʧʫʟʳʨʴ ñʠʩʪʠʥʥʦʛʦ ʚʘʢʫʫʤʘò ʙʫʜʝʪ ʨʘʩʪʠ ʩ ʧʦʨʘʟʠʪʝʣʴʥʦʡ 

ʙʳʩʪʨʦʪʦʡ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤ ʠ ñʣʦʞʥʳʤò ʚʘʢʫʫʤʦʤ ʩʪʘʨʦʡ ɺʩʝʣʝʥʥʦʡ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ! 

ʕʥʝʨʛʠʷ ʚʘʢʫʫʤʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʩʪʨʦʷʪʩʷ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. ɽʩʣʠ ʙʳ ʦʥʘ 

ʚʜʨʫʛ ʫʤʝʥʴʰʠʣʘʩʴ, ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʤʛʥʦʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ ʙʳ. ʅʝ ʪʦʣʴʢʦ ʤʳ ʙʳ ʧʦʛʠʙʣʠ, ʥʦ 

ʠ ʚʩʝ ʜʨʫʛʠʝ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ ʥʘ ɿʝʤʣʝ. ʅʦ ʂʦʫʣʤʘʥ ʦʙʥʘʨʫʞʠʣ ʠ ʢʦʝ-ʯʪʦ ʝʱʝ ʙʦʣʝʝ ʫʞʘʩʥʦʝ. 

ʅʘʰ ʩʪʘʨʳʡ ʤʠʨ ʟʘʤʝʥʠʪ ʥʦʚʘʷ, ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘʷ ʚʝʨʩʠʷ, ʠ ʚ ʵʪʦʤ ʥʦʚʦʤ ʤʠʨʝ ʫʞʝ ʥʝ ʙʫʜʝʪ 

ʤʝʩʪʘ ʜʣʷ ʞʠʟʥʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʝʡ ʦʜʠʥʥʘʜʮʘʪʠʩʪʨʘʥʠʯʥʦʡ ʩʪʘʪʴʠ
147
, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1980 ʛʦʜʫ, 

ʂʦʫʣʤʘʥ ʢʨʘʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʚ ʙʝʟʫʩʣʦʚʥʦ ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʘʙʟʘʮʝʚ, 

ʢʦʛʜʘ-ʣʠʙʦ ʧʦʷʚʣʷʚʰʠʭʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ: ñɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʤʳ ʞʠʚʝʤ ʚ ʣʦʞʥʦʤ 

ʚʘʢʫʫʤʝ, ʚʩʝʛʜʘ ʙʳʣʘ ʥʝʚʝʩʝʣʦʡ ʪʝʤʦʡ ʜʣʷ ʨʘʟʤʳʰʣʝʥʠʷ. ɺʘʢʫʫʤʥʳʡ ʨʘʩʧʘʜ ʷʚʠʣʩʷ ʙʳ 

ʟʘʚʝʨʰʘʶʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʦʡ; ʚ ʥʦʚʦʤ ʚʘʢʫʫʤʝ ʚʦʟʥʠʢʣʠ ʙʳ ʥʦʚʳʝ 

                                                 
147 Sidney Coleman and Frank de Luccia. Gravitational effects on and of vacuum decay. Physical Review D. June. 

1980. 

 



ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ; ʧʦʩʣʝ ʚʘʢʫʫʤʥʦʛʦ ʨʘʩʧʘʜʘ ʥʝ ʪʦʣʴʢʦ ʞʠʟʥʴ ʚ ʪʦʤ ʚʠʜʝ, ʢʘʢʦʡ 

ʤʳ ʟʥʘʝʤ, ʙʳʣʘ ʙʳ ʥʝʚʦʟʤʦʞʥʦʡ, ʥʦ ʪʘʢʞʝ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʙʳ ʠ ʟʥʘʢʦʤʘʷ ʥʘʤ ʭʠʤʠʷ. 

ʆʜʥʘʢʦ ʨʘʥʝʝ ʤʳ ʥʘʭʦʜʠʣʠ ʥʝʢʦʝ ʫʪʝʰʝʥʠʝ ʚ ʜʫʭʝ ʩʪʦʠʮʠʟʤʘ; ʢʪʦ ʟʥʘʝʪ, ʚʜʨʫʛ ʚ ʥʦʚʦʤ 

ʚʘʢʫʫʤʝ ʚʦʟʥʠʢʥʫʪ ʩʦ ʚʨʝʤʝʥʝʤ ʝʩʣʠ ʥʝ ʞʠʟʥʴ, ʢʘʢ ʤʳ ʝʝ ʧʨʝʜʩʪʘʚʣʷʝʤ, ʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʥʝʢʦʪʦʨʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʟʥʘʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʦ 

ʷʩʥʦ ï ʵʪʦ ʘʙʩʦʣʶʪʥʦ ʥʝʨʝʘʣʴʥʦò. 

ʏʝʨʝʟ ʧʘʨʫ ʣʝʪ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʩʥʦʛʩʰʠʙʘʪʝʣʴʥʦʡ ʩʪʘʪʴʠ ʂʦʫʣʤʘʥʘ ɺʠʣʴʯʝʢ ʩ 

ʢʦʣʣʝʛʦʡ ʄʘʡʢʣʦʤ ʊʝʨʥʝʨʦʤ ʧʦʧʳʪʘʣʠʩʴ ʚʳʷʩʥʠʪʴ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʚ ʩʘʤʦʤ 

ʥʠʟʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʩʪʘʪʴʝ, ʧʦʷʚʠʚʰʝʡʩʷ ʚ ʞʫʨʥʘʣʝ ñNatureò, ʦʥʠ ʧʠʩʘʣʠ; 

ñ...ʝʩʪʴ ʥʝʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʰ ʪʝʧʝʨʝʰʥʠʡ ʚʘʢʫʫʤ ʥʘʭʦʜʠʪʩʷ ʚ 

ʤʝʪʘʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʪʝʤ ʥʝ ʤʝʥʝʝ ɺʩʝʣʝʥʥʘʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʤʦʛʣʘ ʧʨʝʜʧʦʯʝʩʪʴ 

ʠʤʝʥʥʦ ʪʘʢʦʝ ʧʦʜʚʝʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʫʟʳʨʴ ñʠʩʪʠʥʥʦʛʦò ʚʘʢʫʫʤʘ ʤʦʞʝʪ 

ʟʘʨʦʜʠʪʴʩʷ ʛʜʝ-ʪʦ ʚʥʫʪʨʠ ɺʩʝʣʝʥʥʦʡ ʠ ʙʝʟ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʚʠʥʫʪʴʩʷ ʥʘʨʫʞʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʩʚʝʪʘò
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. 

ʊʘʢ ʢʘʢ ʥʠʯʪʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʚʝʪ, ʤʳ ʥʝ ʫʟʥʘʝʤ ʟʘʨʘʥʝʝ, ʯʪʦ ʥʘʩ 

ʞʜʝʪ ʢʦʩʤʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ. ñɺʳ ʥʠʯʝʛʦ ʥʝ ʟʘʤʝʪʠʪʝ. ʇʨʦʩʪʦ ʠʩʯʝʟʥʝʪʝ, ï ʛʦʚʦʨʠʪ 

ɺʠʣʴʯʝʢ. ï ʄʳ ʚʩʝ ʧʨʝʚʨʘʪʠʤʩʷ ʚ ʨʦʟʦʚʳʡ ʪʫʤʘʥò. 

ʇʫʩʪʴ ʤʳ ʥʠʢʦʛʜʘ ʥʝ ʫʟʥʘʝʤ, ʯʪʦ ʥʘʩ ʫʙʴʝʪ, ʥʦ ʪʨʫʜʥʦ ʧʦʜʘʚʠʪʴ ʚ ʩʝʙʝ ʙʦʣʝʟʥʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʠ ʥʝ ʧʦʧʳʪʘʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʠ 

ʩʣʫʯʠʣʦʩʴ ʙʳ ʩ ʥʘʤʠ ʠ ʩʦ ʚʩʝʤ ʚʦʢʨʫʛ ʥʘʩ. ʆʜʥʘ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʵʪʦʛʦ ʩʪʨʘʰʥʦʛʦ ñʥʦʚʦʛʦò ʚʘʢʫʫʤʘ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ 

ʯʘʩʪʠʮʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʥʫʪʨʠ ʘʪʦʤʥʳʭ ʷʜʝʨ, ʚʜʨʫʛ ʩʪʘʥʝʪ ʙʦʣʝʝ ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʠʤ ï ʢʘʢ 

ʵʪʦ ʩʣʫʯʘʝʪʩʷ ʩ W- ʠ Z-ʙʦʟʦʥʘʤʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʦʣʷ ʍʠʛʛʩʘ, ʠ ʪʦʛʜʘ ʘʪʦʤʳ ʚʥʫʪʨʠ ʚʩʝʛʦ 

ʩʫʱʝʛʦ ʩʧʦʥʪʘʥʥʦ ʨʘʩʧʘʜʫʪʩʷ ʥʘ ʯʘʩʪʠ. ʇʨʦʩʪʦ ʨʘʩʩʳʧʣʶʪʩʷ. 

ʅʝʩʦʤʥʝʥʥʦ, ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʪʨʝʙʦʚʘʣʦʩʴ ʭʦʪʴ ʢʘʢʦʝ-ʪʦ ʫʪʝʰʝʥʠʝ, ʠ ʦʥʦ ʧʦʷʚʠʣʦʩʴ ï ʚ 

ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ, ʚ ʚʠʜʝ ʟʘʤʝʪʢʠ ʄʘʨʪʠʥʘ ʈʠʩʘ (ʢʦʪʦʨʳʡ ʧʦʟʞʝ ʩʪʘʣ ʢʦʨʦʣʝʚʩʢʠʤ 

ʘʩʪʨʦʥʦʤʦʤ ɹʨʠʪʘʥʠʠ ʠ ʧʨʝʟʠʜʝʥʪʦʤ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ) ʠ ʇʠʪʘ ʍʘʪʘ, ʬʠʟʠʢʘ ʠʟ 

ʀʥʩʪʠʪʫʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʨʠʥʩʪʦʥʝ. ʀ ʦʧʷʪʴ ʧʨʠʤʝʨ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ 

ʩʦʩʣʫʞʠʣ ʜʦʙʨʫʶ ʩʣʫʞʙʫ, ʠʟʙʘʚʠʚ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʪ ʵʩʭʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʭʦʚ
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. 

ʍʘʪ ʠ ʈʠʩ, ʧʦʜʯʝʨʢʥʫʚ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʦʪʣʠʯʥʦ ʚʳʞʠʚʘʣʘ ʩ ʥʳʥʝʰʥʠʤ ʚʘʢʫʫʤʦʤ ʧʦʯʪʠ 

14 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ, ʩʜʝʣʘʣʠ ʚʳʚʦʜ: ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʠʟʦʰʝʣ ʨʘʩʧʘʜ ʚʘʢʫʫʤʘ, ʣʶʜʠ ʜʦʣʞʥʳ 

ʩʜʝʣʘʪʴ ʯʪʦ-ʪʦ ʙʦʣʝʝ ʫʞʘʩʥʦʝ, ʯʝʤ ʪʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʟʘ ʚʩʝ ʚʨʝʤʷ ʝʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʉʘʤʳʝ ʵʥʝʨʛʠʯʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ ʥʘ ɿʝʤʣʝ ʩʣʫʯʘʶʪʩʷ, ʢʦʛʜʘ ʠʦʥʳ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʠʦʥʘʤʠ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʘʪʤʦʩʬʝʨʳ. ɸʚʪʦʨʳ ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʚ ʥʘʰʝʡ 

ʘʪʤʦʩʬʝʨʝ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 100 ʤʠʣʣʠʦʥʦʚ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʠ, ʯʝʤ ʚ ʣʶʙʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ. 

ʀʪʘʢ, ʛʦʚʦʨʠʣʠ ʍʘʪ ʠ ʈʠʩ, ɺʩʝʣʝʥʥʘʷ ʥʝ ʥʘʩʪʦʣʴʢʦ ʭʨʫʧʢʘʷ, ʯʪʦʙʳ ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʫʥʠʯʪʦʞʠʪʴ ʟʝʤʥʳʤʠ ʢʦʣʣʘʡʜʝʨʘʤʠ ʯʘʩʪʠʮ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʝʧʝʨʝʰʥʠʤʠ ʢʦʣʣʘʡʜʝʨʘʤʠ. 

ʂʦʛʜʘ ʠ ʝʩʣʠ ʦʥʠ ʩʪʘʥʫʪ ʚ 100 ʨʘʟ ʤʦʱʥʝʝ, ʚʦʧʨʦʩ ʩʥʦʚʘ ʙʫʜʝʪ ʩʪʦʷʪʴ ʚ ʧʦʚʝʩʪʢʝ ʜʥʷ, ʥʦ ʧʦʢʘ 

ʤʳ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ñʄʳ ʤʦʞʝʤ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʫʚʝʨʝʥʳ, ʯʪʦ ʫʩʢʦʨʠʪʝʣʠ ʯʘʩʪʠʮ ʚ 

ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʥʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʠʢʘʢʦʡ ʫʛʨʦʟʳ ʜʣʷ ʥʘʰʝʛʦ ʚʘʢʫʫʤʘò, ï ʥʘʧʠʩʘʣʠ 

ʫʯʝʥʳʝ ʚ ʞʫʨʥʘʣʝ ñNatureò. ʌʨʘʟʘ ʚʩʝʣʷʝʪ ʦʧʪʠʤʠʟʤ, ʭʦʪʷ ʪʘʢ ʠ ʧʨʝʜʩʪʘʚʣʷʝʰʴ ʩʝʙʝ 

ʧʨʦʪʝʩʪʫʶʱʠʭ, ʢʦʪʦʨʳʝ ʣʝʪ ʯʝʨʝʟ ʜʚʘʜʮʘʪʴ ʩʦʙʝʨʫʪʩʷ ʫ ʚʦʨʦʪ ʎɽʈʅʘ ʠ ʙʫʜʫʪ ʨʘʟʤʘʭʠʚʘʪʴ 

ʧʣʘʢʘʪʘʤʠ ʩ ʥʘʮʘʨʘʧʘʥʥʳʤʠ ʥʘ ʥʠʭ ʥʘʜʧʠʩʷʤʠ ʪʠʧʘ: ñʈʫʢʠ ʧʨʦʯʴ ʦʪ ʥʘʰʝʛʦ ʚʘʢʫʫʤʘ!ò 

ʅʦ ʵʪʦ ʙʫʜʝʪ ʥʝ ʧʝʨʚʳʤ ʩʣʫʯʘʝʤ ʧʦʜʦʙʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ. ɺ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʦʜʦʚ 

ʥʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʦʩʦʙʦ ʘʢʪʠʚʥʳʭ ʛʨʘʞʜʘʥ ʩʠʣʴʥʦ ʦʙʝʩʧʦʢʦʠʣʘʩʴ ʪʝʤ, ʯʪʦ ʫʯʝʥʳʝ ʩ 

                                                 
148 Michael S. Turner and Frank Wilczek. Is our vacuum metastable. Nature, Vol. 298. 12 August 1982. 

 

149 Piet Hut and Martin Rees. How stable is our vacuum? Nature. Vol. 302. 7 April 1983. 

 



ʧʦʤʦʱʴʶ ʚʢʣʶʯʝʥʥʦʛʦ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʣʘʡʜʝʨʘ ñʊʝʚʘʪʨʦʥò ñʧʨʦʜʝʣʘʶʪ ʜʳʨʫ ʚʦ 

ɺʩʝʣʝʥʥʦʡò, ʠ, ʯʪʦʙʳ ʵʪʦʛʦ ʥʝ ʩʣʫʯʠʣʦʩʴ, ʩʪʘʣʘ ʧʠʢʝʪʠʨʦʚʘʪʴ ʌʝʨʤʠʣʘʙ. ʇʨʦʪʝʩʪ ʪʦʪ 

ʤʘʩʩʦʚʦʩʪʴʶ ʥʝ ʦʪʣʠʯʘʣʩʷ. ʃʠʜʝʨʦʤ ʜʝʤʦʥʩʪʨʘʥʪʦʚ ʙʳʣ ʇʦʣ ɼʠʢʩʦʥ ï ʧʩʠʭʦʣʦʛ ʠʟ 

ɻʘʚʘʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʥ ʩʦʦʨʫʜʠʣ ʙʦʣʴʰʦʡ ʙʘʥʥʝʨ ʠʟ ʧʨʦʩʪʳʥʠ ʠ ʥʘʧʠʩʘʣ ʥʘ ʥʝʤ, ʯʪʦ 

ʌʝʨʤʠʣʘʙ ï ñʠʥʢʫʙʘʪʦʨ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʩʚʝʨʭʥʦʚʦʡò. 

ʕʢʩʧʝʨʪʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʘ ʠ ʪʫʪ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʨʛʫʤʝʥʪ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ʢʦʪʦʨʳʡ ʧʨʠʜʫʤʘʣʠ ʍʘʪ ʠ ʈʠʩ, ʯʪʦʙʳ ʦʙʦʩʥʦʚʘʪʴ 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʣʣʘʡʜʝʨʦʚ ʠʥʠʮʠʠʨʦʚʘʪʴ ʚʘʢʫʫʤʥʳʡ ʨʘʩʧʘʜ. ɺʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʙʝʟʫʩʣʦʚʥʦ, ʦʜʥʘʞʜʳ ʚʩʪʘʥʝʪ ʚʥʦʚʴ ï ʚ ʙʫʜʫʱʝʤ, ʢʦʛʜʘ ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʙʦʣʝʝ ʤʦʱʥʳʝ 

ʢʦʣʣʘʡʜʝʨʳ
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ʆʪʯʝʪ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ ʩʝʥʪʷʙʨʝ 1999 

ʛʦʜʘ. ʆʪʥʶʜʴ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ, ʦʥ ʟʘʣʦʞʠʣ ʬʫʥʜʘʤʝʥʪ ʙʫʜʫʱʠʭ 

ʦʪʥʦʰʝʥʠʡ ʫʯʝʥʳʭ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. ɽʛʦ ʟʥʘʯʝʥʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʣʷ ʄʘʨʙʫʨʛʝʨʘ, 

ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʜʝʨʞʘʣ ʝʜʠʥʦʜʫʰʥʳʝ ï ʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʦʧʪʠʤʠʩʪʠʯʥʳʝ ï ʚʳʚʦʜʳ ʯʝʪʳʨʝʭ ʫʯʝʥʳʭ, ʚʦʟʤʦʞʥʦ ʣʫʯʰʠʭ ʵʢʩʧʝʨʪʦʚ ʚ ʤʠʨʝ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʚʳʚʦʜʘʭ, ʄʘʨʙʫʨʛʝʨ ʟʘʚʝʨʠʣ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ, ʯʪʦ ʫʩʢʦʨʠʪʝʣʴ RHIC ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʢʘʢʦʡ ʫʛʨʦʟʳ ʜʣʷ ʧʣʘʥʝʪʳ. 

ʋʦʣʪʝʨ ɺʘʛʥʝʨ, ʚʳʨʘʟʠʚʰʠʡ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʯʝʨʥʳʭ 

ʜʳʨ, ʙʳʣ ʦʜʥʠʤ ʠʟ ʪʝʭ, ʢʦʛʦ ʦʪʯʝʪ ʥʝ ʫʩʧʦʢʦʠʣ. ʆʥ ʦʙʨʘʪʠʣʩʷ ʚ ʢʘʣʠʬʦʨʥʠʡʩʢʠʡ ʩʫʜ ʩ 

ʪʨʝʙʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʦʛʦ ʟʘʧʨʝʪʘ ʥʘ ʨʘʙʦʪʫ ʫʩʢʦʨʠʪʝʣʷ RHIC ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʂʦʛʜʘ ʭʦʜʘʪʘʡʩʪʚʦ ʙʳʣʦ ʦʪʢʣʦʥʝʥʦ, ɺʘʛʥʝʨ ʧʦʜʘʣ ʘʧʝʣʣʷʮʠʶ. ʇʦʩʣʝ ʪʨʝʭ ʪʘʢʠʭ ʠʩʢʦʚ ʩʫʜ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʪʢʣʦʥʠʣ ʝʛʦ ʧʨʝʪʝʥʟʠʠ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ɺʘʛʥʝʨ ï ʚʝʩʴʤʘ ʥʝʧʨʠʷʪʥʘʷ ʣʠʯʥʦʩʪʴ
151
. ɹʳʚʰʠʡ ʩʦʪʨʫʜʥʠʢ ʩʣʫʞʙʳ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʦʥ ʯʘʩʪʝʥʴʢʦ ʙʨʦʜʠʣ ʧʦ ʦʢʨʝʩʪʥʦʩʪʷʤ, 

ʠʟʤʝʨʷʷ ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʠ. ɺʘʛʥʝʨ ʧʨʦʜʠʨʘʣʩʷ ʩʢʚʦʟʴ ʢʫʩʪʳ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʥʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʯʝʨʝʧʠʮʫ ʥʘ ʢʨʳʰʘʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʆʥ ʩʪʫʯʘʣʩʷ ʚ ʯʫʞʠʝ ʜʚʝʨʠ ʠ, 

ʨʘʟʤʘʭʠʚʘʷ ʩʯʝʪʯʠʢʦʤ ɻʝʡʛʝʨʘ, ʧʨʝʜʣʘʛʘʣ ʧʨʦʚʝʨʠʪʴ ʢʘʬʝʣʴʥʫʶ ʧʣʠʪʢʫ ʚ ʚʘʥʥʳʭ. ʅʘ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ɺʘʛʥʝʨ ʫʩʪʘʥʦʚʠʣ ʩʚʦʡ ʩʪʝʥʜ, ʧʨʝʜʫʧʨʝʞʜʘʚʰʠʡ ʦʙ ʦʧʘʩʥʦʤ, ʩ ʝʛʦ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʫʨʦʚʥʝ ʠʟʣʫʯʝʥʠʷ ʚ ʤʝʩʪʥʦʡ ʰʢʦʣʝ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʩʯʠʪʘʣʦ ʝʛʦ ʣʦʟʫʥʛʠ ʯʝʨʝʩʯʫʨ ʘʣʘʨʤʠʩʪʩʢʠʤʠ ʠ ʫʩʪʘʥʦʚʠʣʦ ʩʚʦʡ ʩʪʝʥʜ 

ʨʷʜʦʤ ʩʦ ʩʪʝʥʜʦʤ ɺʘʛʥʝʨʘ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʚ ʩʚʦʠ ʜʘʥʥʳʝ ʚʘʛʥʝʨʦʚʩʢʠʤ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʧʦʧʳʪʢʠ ʟʘʢʨʳʪʴ RHIC ʯʝʨʝʟ ʩʫʜʳ ɺʘʛʥʝʨ ʧʦʧʳʪʘʣʩʷ 

ʧʨʠʤʝʥʠʪʴ ʪʘʢʫʶ ʞʝ ʪʘʢʪʠʢʫ, ʯʪʦʙʳ ʩʦʨʚʘʪʴ ʟʘʧʫʩʢ ʢʦʣʣʘʡʜʝʨʘ LHC ʚ ʎɽʈʅʝ. 

ɺʘʛʥʝʨ ʙʳʣ ʚ ʯʠʩʣʝ ʪʝʭ ʥʝʤʥʦʛʠʭ ʵʢʩʪʨʝʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʩʨʝʜʩʪʚʘʤ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʦʙʨʝʣʠ ʩʣʘʚʫ ʷʨʳʭ ʧʨʦʪʠʚʥʠʢʦʚ ʢʦʣʣʘʡʜʝʨʦʚ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʰʠʨʦʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʚʝʨʠʣʘʩʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʢʦʨʠʪʝʣʝʡ. ʈʷʜ ʦʧʨʦʩʦʚ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʚʳʷʚʠʣʠ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʟʥʘʯʠʤʦʛʦ ʤʝʥʴʰʠʥʩʪʚʘ ʦʙʱʝʩʪʚʘ ʵʪʦʡ 

ʧʨʦʙʣʝʤʦʡ (ʧʨʘʚʜʘ, ʦʧʨʦʩʳ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʳʯʥʦ ʦʢʘʟʳʚʘʶʪʩʷ ʠʣʠ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ, ʠʣʠ 

                                                 
150 ɺ ʢʥʠʛʝ ñʅʘʰ ʧʦʩʣʝʜʥʠʡ ʚʝʢò ʄʘʨʪʠʥ ʈʠʩ ʧʠʰʝʪ: ñʍʘʪ ʠ ʷ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʧʫʩʪʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʭʨʫʧʢʠʤ, ʯʪʦʙʳ ʨʘʟʙʠʪʴʩʷ ʥʘ ʯʘʩʪʠ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʬʠʟʠʢʘʤʠ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ. ɽʩʣʠ ʙʳ ʵʪʦ ʙʳʣʦ ʪʘʢ, ʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ ʙʳ ʪʘʢʦʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, 

ʠ ʤʳ ʙʳ ʚʩʝ ʟʜʝʩʴ ʥʝ ʥʘʭʦʜʠʣʠʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʥʘʰʠ ʫʩʢʦʨʠʪʝʣʠ ʩʪʘʥʫʪ ʚ ʩʪʦ ʨʘʟ ʤʦʱʥʝʝ (ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʢʘ ʠʟ-ʟʘ ʬʠʥʘʥʩʦʚʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʥʦ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ 

ʥʦʚʳʝ ʫʤʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ), ʵʪʠ ʧʨʦʙʣʝʤʳ ʦʧʷʪʴ ʚʦʟʥʠʢʥʫʪ, ʝʩʣʠ ʟʘ ʵʪʦ ʚʨʝʤʷ ʤʳ ʥʝ ʥʘʫʯʠʤʩʷ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ 

ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʥʠʷʤ ʜʝʣʘʪʴ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠ ʙʦʣʝʝ ʦʙʥʘʜʝʞʠʚʘʶʱʠʝ ʧʨʦʛʥʦʟʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʠʩʪʦʡ 

ʪʝʦʨʠʠ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʫʤʥʳʭ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ ñʧʦʣʝ ʧʣʘʟʤʝʥʥʦʛʦ ʩʣʝʜʘ" (ʣʘʟʝʨʥʦʛʦ 

ʢʠʣʴʚʘʪʝʨʥʦʛʦ ʫʩʢʦʨʝʥʠʷ), ʢʦʛʜʘ ʯʘʩʪʠʮʳ ʫʩʢʦʨʷʶʪʩʷ ʜʦ ʦʛʨʦʤʥʳʭ ʵʥʝʨʛʠʡ ʥʘ ʦʯʝʥʴ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ. ɽʩʣʠ 

ʪʝʭʥʦʣʦʛʠʶ ʜʦʚʝʜʫʪ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʤʦʞʥʦ ʙʫʜʝʪ ʩʪʨʦʠʪʴ ʫʩʢʦʨʠʪʝʣʠ ʨʘʟʤʝʨʦʤ ʚ ʨʘʟʳ ʤʝʥʴʰʝ ʩʝʛʦʜʥʷʰʥʠʭ 

ʛʠʛʘʥʪʦʚ. 

 

151 ʉʤ., ʥʘʧʨʠʤʝʨ: Justin Berton. Catching rays with radiation man. East Bay Express. 27 August 2003. ʇʦ 

ʜʘʥʥʳʤ ʞʫʨʥʘʣʘ ñPeopleò (ʦʪ 26 ʩʝʥʪʷʙʨʷ 1977 ʛʦʜʘ), ɺʘʛʥʝʨ ʧʨʦʚʝʣ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʪʶʨʴʤʝ. 

 



ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʰʠʙʦʯʥʳʤʠ). ʅʫ ʘ ʇʠʪʝʨ ʍʠʛʛʩ ʢʦʥʝʯʥʦ ʞʝ ʩʯʠʪʘʣ, ʯʪʦ ʚʩʝ ʠʜʝʠ 

ʫʥʠʯʪʦʞʝʥʠʷ ʤʠʨʘ ʩ ʧʦʤʦʱʴʶ ʢʦʣʣʘʡʜʝʨʦʚ ï ʩʫʱʠʡ ʚʟʜʦʨ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʟʫʤʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʝʙʘʪʳ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʣʣʘʡʜʝʨʦʚ (ʢʘʢ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʨʫʛʠʭ ʧʝʨʝʜʦʚʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, 

ʥʘʧʨʠʤʝʨ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ) ʦʯʝʥʴ ʪʨʫʜʥʦ. ʃʶʜʠ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪ ʠʭ 

ʣʫʯʰʝ ʚʩʝʭ, ʟʘʥʠʤʘʶʪʩʷ ʬʠʟʠʢʦʡ ʫʩʢʦʨʠʪʝʣʝʡ, ʘ ʧʦʪʦʤʫ ʥʝ ʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʫʧʨʝʢʦʚ ʚ 

ʦʪʩʪʘʠʚʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʇʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʩʘʤʳʝ ʛʦʨʣʘʩʪʳʝ ʦʧʧʦʥʝʥʪʳ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʯʘʩʪʦ ʥʘʩʪʦʣʴʢʦ ʧʣʦʭʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ, ʯʪʦ ʙʳʩʪʨʦ ʥʘʯʠʥʘʶʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ, ʠ ʯʘʩʪʦ ʟʘʩʣʫʞʝʥʥʦ, ʢʘʢ ʛʦʨʦʜʩʢʠʝ ʩʫʤʘʩʰʝʜʰʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʤʝʩʪʦ 

ʥʦʨʤʘʣʴʥʦʡ ʜʠʩʢʫʩʩʠʠ ʚʦʟʥʠʢʘʝʪ ʠʣʣʶʟʠʷ ʜʠʘʣʦʛʘ. ʇʣʦʭʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʨʦʪʠʚʥʠʢʠ 

ʦʢʘʟʳʚʘʶʪ ʤʝʜʚʝʞʴʶ ʫʩʣʫʛʫ ʣʶʜʷʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʧʨʦʙʣʝʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ 

ʥʝʧʦʜʜʝʣʴʥʳʤ ʠʥʪʝʨʝʩʦʤ ʠ ʦʟʘʙʦʯʝʥʥʦʩʪʴʶ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʙʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʨʠʩʢʦʚ. 

ʀʤʝʥʥʦ ʉʄʀ ʙʳʣʠ ʚʠʥʦʚʥʳ ʚ ʩʦʟʜʘʥʠʠ ʠʣʣʶʟʠʠ ʩʝʨʴʝʟʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʘʡʜʝʨʦʚ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʣʝʢʠʤ ʦʪ ʥʘʫʢʠ ʜʠʣʝʪʘʥʪʘʤ. ʀ 

ʩʨʝʜʠ ʩʝʨʴʝʟʥʳʭ ʫʯʝʥʳʭ ʥʘʰʣʘʩʴ ʧʘʨʘ ʦʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʠʢʦʚ ʦʪʯʝʪʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎɽʈʅʝ. ʆʜʥʘʢʦ ʤʘʣʦ ʢʪʦ ʫʩʣʳʰʘʣ ʠʭ ï ʠʭ 

ʜʦʚʦʜʳ ʥʘʧʝʯʘʪʘʥʳ ʣʠʰʴ ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʞʫʨʥʘʣʦʚ. 

ɼʞʦʥʫ ʄʘʨʙʫʨʛʝʨʫ ʙʳʣʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʘʨʛʫʤʝʥʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ 

ʚ ʜʦʢʣʘʜʝ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʥʝ ʩʦʚʩʝʤ ʫʙʝʜʠʪʝʣʴʥʳ. ʂ ʧʨʠʤʝʨʫ, 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʉʦʣʥʮʝ ʠ ʃʫʥʘ ʚʩʝ ʝʱʝ ʩʫʱʝʩʪʚʫʶʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʙʦʤʙʘʨʜʠʨʦʚʢʫ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʣʫʯʘʤʠ ʚ ʪʝʯʝʥʠʝ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ, ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʝʩʣʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʦʮʝʩʩʳ ʚ ʧʨʠʨʦʜʝ ʚʦʟʤʦʞʥʳ ʚ ʧʨʠʥʮʠʧʝ, ʭʦʪʴ ʠ ʦʯʝʥʴ 

ʤʘʣʦʚʝʨʦʷʪʥʳ. ʀ ʵʪʦ, ʚʦʟʤʦʞʥʦ, ʨʝʜʢʘʷ ʫʜʘʯʘ, ʯʪʦ ʦʥʠ ʝʱʝ ʥʝ ʧʨʦʠʟʦʰʣʠ. 

ɼʨʫʛʘʷ ʧʨʠʯʠʥʘ ʟʘʧʫʪʘʥʥʦʩʪʠ ʚʦʧʨʦʩʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʮʝʥʢʘ 

ʨʠʩʢʘ, ʧʦʣʫʯʝʥʥʘʷ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʙʳʣʘ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʦʤ, ʘ 

ʝʛʦ ʥʝʣʴʟʷ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʪʦʛʦ, ʯʪʦ ʯʪʦ-ʪʦ ʩʣʫʯʠʪʩʷ. ɺ ɹʨʫʢʭʝʡʚʝʥʩʢʦʤ 

ʜʦʢʣʘʜʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʨʛʫʤʝʥʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʠʟʠʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ï ʯʪʦʙʳ 

ʜʦʢʘʟʘʪʴ, ʯʪʦ ʰʘʥʩ ʩʦʟʜʘʥʠʷ ʩʪʨʘʥʛʣʝʪʦʚ ʥʘ ʫʩʢʦʨʠʪʝʣʝ RHIC ʧʦʩʣʝ ʝʛʦ ʟʘʧʫʩʢʘ ʚ ʪʝʯʝʥʠʝ 

ʢʘʞʜʦʛʦ ʛʦʜʘ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʤʝʥʴʰʝ ʯʝʤ ʜʚʘ ʥʘ ʤʠʣʣʠʘʨʜ. ʇʦʩʢʦʣʴʢʫ ʤʘʰʠʥʘ, ʢʘʢ 

ʦʞʠʜʘʣʦʩʴ, ʧʨʦʨʘʙʦʪʘʝʪ ʜʝʩʷʪʴ ʣʝʪ, ʰʘʥʩ, ʯʪʦ ʦʥʘ ʫʥʠʯʪʦʞʠʪ ɺʩʝʣʝʥʥʫʶ, ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 

ʦʜʥʦʛʦ ʥʘ 50 ʤʠʣʣʠʦʥʦʚ. ʅʦ ʵʪʘ ʮʠʬʨʘ ʷʚʣʷʝʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʦʡ. ʆʥʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʝʩʣʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʥʘ RHICe ʧʦʭʦʞʠ ʥʘ ʪʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʠʨʦʜʝ, ʰʘʥʩʳ ʤʘʰʠʥʳ ʫʩʪʨʦʠʪʴ 

ɸʨʤʘʛʝʜʜʦʥ ʥʠʢʦʛʜʘ ʥʝ ʧʨʝʚʳʩʷʪ ʜʚʘ ʥʘ ʤʠʣʣʠʘʨʜ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʕʪʘ ʮʠʬʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚ 

ʪʨʠʣʣʠʦʥʳ ʠ ʪʨʠʣʣʠʦʥʳ ʨʘʟ ʤʝʥʴʰʝ, ʘ ʤʳ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤ ʝʝ ʢʘʢ ʦʮʝʥʢʫ ʨʠʩʢʘ, ʘ ʥʝ ʝʛʦ 

ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ, ʠ ʦʥʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʤʘʣʳʡ, ʥʦ ʨʝʘʣʴʥʳʡ ʰʘʥʩ ʪʦʛʦ, ʯʪʦ ʢʘʪʘʩʪʨʦʬʘ 

ʧʨʦʠʟʦʡʜʝʪ. 

ʆʪʩʫʪʩʪʚʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʢʘʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʨʘʥʛʣʝʪʦʚ, ʪʘʢ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʩʜʝʣʘʣʦ ʧʨʦʙʣʝʤʫ ʝʱʝ ʙʦʣʝʝ ʟʘʧʫʪʘʥʥʦʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʩʪʨʘʥʛʣʝʪʦʚ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣʠ ʚ ʢʦʣʣʘʡʜʝʨʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʫʯʝʥʳʝ ʩʢʨʫʧʫʣʝʟʥʦ 

ʧʨʦʚʝʨʠʣʠ ʚʩʝ ʜʘʥʥʳʝ ʚ ʧʦʧʳʪʢʘʭ ʠʭ ʦʙʥʘʨʫʞʠʪʴ. ʀʭ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣʠ ʚ ʯʠʩʣʝ ʤʯʘʱʠʭʩʷ 

ʩʢʚʦʟʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʘʩʪʠʮ, ʠʭ ʥʝ ʥʘʰʣʠ ʥʠ ʥʘ ʃʫʥʝ, ʥʠ ʥʘ ʜʨʫʛʦʡ ʧʣʘʥʝʪʝ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʠ 

ʩʪʨʦʛʦʡ ʪʝʦʨʠʠ, ʫʪʚʝʨʞʜʘʶʱʝʡ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʅʦ ʥʝʪ ʠ ʥʠ ʦʜʥʦʡ ʪʝʦʨʠʠ, 

ʦʧʨʦʚʝʨʛʘʶʱʝʡ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ɺ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦʦʙʱʝ ʦʩʤʳʩʣʝʥʥʳʡ ʨʘʩʯʝʪ ʨʠʩʢʘ 

ʩʦʟʜʘʥʠʷ ʚ ʢʦʣʣʘʡʜʝʨʝ ʩʪʨʘʥʛʣʝʪʦʚ, ʘ ʟʘʪʝʤ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʠʤʠ ʧʣʘʥʝʪʳ ʙʝʩʩʤʳʩʣʝʥ. 

ʄʘʨʙʫʨʛʝʨ ʩʨʘʚʥʠʚʘʝʪ ʵʪʫ ʟʘʜʘʯʫ ʩ ʟʘʜʘʯʝʡ ʦʙ ʦʮʝʥʢʝ ʨʠʩʢʘ ʙʳʪʴ ʩʲʝʜʝʥʥʳʤ 

ʥʝʫʣʦʚʠʤʳʤ ʰʦʪʣʘʥʜʩʢʠʤ ʣʦʭ-ʥʝʩʩʢʠʤ ʯʫʜʦʚʠʱʝʤ ʧʨʠ ʥʳʨʷʥʠʠ ʚ ʦʟʝʨʦ ʃʦʭ-ʅʝʩʩ. ʅʠʢʪʦ 

ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣ (ʚ ʨʝʘʣʴʥʦʩʪʠ) ʯʫʜʦʚʠʱʝ, ʠ ʚʩʝ, ʯʪʦ ʥʘʤ ʠʟʚʝʩʪʥʦ ʠʟ ʥʘʫʢʠ, ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ 

ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʤʦʥʩʪʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʥʝ ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʬʘʢʪʦʚ (ʢ ʩʯʘʩʪʴʶ ʜʣʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʘʛʝʥʪʩʪʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʐʦʪʣʘʥʜʠʠ), ʚʝʨʷʱʠʝ ʚ ʯʫʜʦʚʠʱʝ ʣʶʜʠ ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʳʪʳʚʘʪʴ 

ʩʪʨʘʭ. 



ʅʝʢʦʪʦʨʳʝ ʦʧʧʦʥʝʥʪʳ ʦʪʯʝʪʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʚʦʧʨʦʩ ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʵʢʚʠʚʘʣʝʥʪʥʳ ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʚ 

ʢʦʣʣʘʡʜʝʨʘʭ. ʍʦʪʷ ʧʨʠʨʦʜʘ ʦʨʛʘʥʠʟʫʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ, ʥʘʧʨʘʚʣʷʷ 

ʢʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ ʥʘ ʧʣʘʥʝʪʳ ʠ ʦʙʣʘʢʘ ʤʝʞʟʚʝʟʜʥʦʡ ʧʳʣʠ, ʦʥʠ ʥʝ ʪʝ ʞʝ ʩʘʤʳʝ, ʯʪʦ ʠʟʫʯʘʶʪ 

ʫʯʝʥʳʝ ʥʘ ɿʝʤʣʝ. ʉʪʦʣʢʥʦʚʝʥʠʷ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʦ ʦʙ 

ʵʪʦʤ ʪʨʫʜʥʦ ʩʫʜʠʪʴ, ʢʦʛʜʘ ʪʝʦʨʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʯʘʩʪʠʮʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ, 

ʥʘʩʪʦʣʴʢʦ ʥʝʩʦʚʝʨʰʝʥʥʘ. 

ʂʦʛʜʘ ʠʦʥʳ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚʨʝʟʘʶʪʩʷ ʚ ʃʫʥʫ, ʠʭ ʩʢʦʨʦʩʪʠ ʙʣʠʟʢʠ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ɽʩʣʠ ʩʪʨʘʥʛʣʝʪʳ ʚʦʟʥʠʢʥʫʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʦʥʠ ʜʦʣʞʥʳ ʙʫʜʫʪ ʥʘ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ ʧʨʦʜʝʣʘʪʴ ʧʫʪʴ ʯʝʨʝʟ ʣʫʥʥʫʶ ʧʦʨʦʜʫ ʢ ʝʝ ʷʜʨʫ, ʧʨʝʞʜʝ ʯʝʤ ʫ ʥʠʭ ʧʦʷʚʠʪʩʷ ʰʘʥʩ 

ʥʘʥʝʩʪʠ ʢʘʢʦʡ-ʪʦ ʚʨʝʜ ʣʫʥʥʦʡ ʤʘʪʝʨʠʠ. ɺ ʢʦʣʣʘʡʜʝʨʝ ʯʘʩʪʠʮʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʣʦʙ ʚ ʣʦʙ ʚ 

ʚʘʢʫʫʤʝ, ʪʘʢ ʯʪʦ ʦʩʢʦʣʢʠ, ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ, ʜʚʠʞʫʪʩʷ ʤʝʜʣʝʥʥʝʝ ʠ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʣʫʥʥʦʤ ʧʦʨʦʜʦʡ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʄʦʞʝʪ ʣʠ ʩʪʨʘʥʛʣʝʪ, ʩʦʟʜʘʥʥʳʡ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ, ʙʳʪʴ ʙʦʣʝʝ ʦʧʘʩʥʳʤ, ʯʝʤ ʩʪʨʘʥʛʣʝʪ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʃʫʥʝ? 

ɺ ʂʝʤʙʨʠʜʞʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ ɸʜʨʠʘʥ ʂʝʥʪ ʦʪʢʨʳʪʦ ʦʩʧʦʨʠʣ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʣʠʩʴ ʚʳʚʦʜʳ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʘʡʜʝʨʦʚ
152
. ʕʢʩʧʝʨʪʳ 

ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʦʜʥʠʭ ʘʨʛʫʤʝʥʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʘʥʘʣʦʛʠʠ ʩ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʣʫʯʘʤʠ, ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ RHIC. 

ʂʝʥʪ ʥʘʟʚʘʣ ʵʪʦʪ ʜʦʚʦʜ ñʦʯʝʥʴ ʥʝʢʦʨʨʝʢʪʥʳʤò, ʵʢʩʧʝʨʪʳ ɹʨʫʢʭʝʡʚʝʥʘ ʩʦʛʣʘʩʠʣʠʩʴ, 

ʧʝʨʝʩʤʦʪʨʝʣʠ ʩʚʦʡ ʦʪʯʝʪ ʠ ʫʙʨʘʣʠ ʝʛʦ. 

ʂʝʥʪ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʨʠʩʢʘ ï ʦʜʠʥ ʥʘ 50 ʤʠʣʣʠʦʥʦʚ ï 

ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʠʟʢʠʤ (ʵʪʦ ʧʨʠʤʝʨʥʦ ʯʝʪʚʝʨʪʴ ʰʘʥʩʘ ʥʘ ʚʳʠʛʨʳʰ ʜʞʝʢʧʦʪʘ ʚ ʣʦʪʝʨʝʝ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ), ʧʨʠ ʝʛʦ ʨʘʩʯʝʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʮʝʥʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʩʪʦʠʪ ʥʘ ʢʦʥʫ. ɽʩʣʠ ʙʳ ʯʪʦ-ʪʦ ʧʦʰʣʦ ʥʝ ʪʘʢ, ʢʘʢ ʨʘʩʩʯʠʪʳʚʘʣʠ ʫʯʝʥʳʝ, ʵʪʦ ʤʦʛʣʦ ʙʳ ʥʝ 

ʪʦʣʴʢʦ ʩʨʘʟʫ ʫʥʠʯʪʦʞʠʪʴ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ʚ ʤʠʨʝ, ʥʘʩʯʠʪʳʚʘʚʰʝʝ ʪʦʛʜʘ 6,7 ʤʠʣʣʠʘʨʜʘ, ï ʫ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʞʠʚʫʱʠʭ ʥʘ ɿʝʤʣʝ ʚʠʜʦʚ ʙʳʣʘ ʙʳ ʦʪʥʷʪʘ ʥʘʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʨʦʜʠʪʴʩʷ ʚ ʙʫʜʫʱʝʤ! 

ɺ ʩʨʝʜʝ ʩʪʨʘʭʦʚʱʠʢʦʚ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ, ʝʩʣʠ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʘ ʥʘ 50 ʤʠʣʣʠʦʥʦʚ 

ʫʙʠʪʴ 6,7 ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ, ʦʥʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʵʢʚʠʚʘʣʝʥʪ ʦʞʠʜʘʥʠʷ ʛʠʙʝʣʠ 

134 ʯʝʣʦʚʝʢ. ʎʠʬʨʘ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʜʨʦʙʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʠʩʢʫ, ʥʘ ʯʠʩʣʦ 

ʞʠʟʥʝʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʢʘʨʪʫ. ʂʦʥʝʯʥʦ, ʥʠ ʦʜʠʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʦʞʠʜʘʝʪʩʷ ʪʘʢʦʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʨʪʝʡ, ʥʝ ʩʤʦʛ ʙʳ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʅʦ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ RHIC ʧʦʣʫʯʠʣʠ ʜʦʙʨʦ ʦʪʯʘʩʪʠ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʥʘʯʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʜʝʣʘʥʥʳʡ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʙʳʣ ʩʣʠʰʢʦʤ ʦʧʪʠʤʠʩʪʠʯʥʳʤ. 

ñʅʘʩʢʦʣʴʢʦ ʤʥʝ ʠʟʚʝʩʪʥʦ, ʚ ɹʨʫʢʭʝʡʚʝʥʝ ʥʝ ʩʪʘʣʠ ʧʳʪʘʪʴʩʷ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʫʯʝʪʦʤ ʧʝʨʝʩʤʦʪʨʝʥʥʳʭ ʦʮʝʥʦʢ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʥʳʡ 

ʚʘʨʠʘʥʪ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʥʝ ʙʳʣ ʜʦʚʝʜʝʥ ʜʦ ʩʚʝʜʝʥʠʷ ʉʄʀ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, 

ʵʪʦ ʥʝʧʨʘʚʠʣʴʥʦò, ï ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʣ ʂʝʥʪ. 

ʀʛʨʘʷ ʨʦʣʴ ʘʜʚʦʢʘʪʘ ʜʴʷʚʦʣʘ, ʂʝʥʪ ʧʨʦʜʦʣʞʘʣ ʠʩʢʘʪʴ ʜʨʫʛʠʝ ʠʟʲʷʥʳ ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ 

ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʯʪʦʙʳ ʫʙʝʜʠʪʴ ʚʩʝʭ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʘʡʜʝʨʦʚ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʦʥ ʥʘʰʝʣ ʝʱʝ ʦʜʠʥ ʚʦʟʤʦʞʥʳʡ ʩʮʝʥʘʨʠʡ ʙʝʜʩʪʚʠʷ, ʦ ʢʦʪʦʨʦʤ ʥʠʢʪʦ ʥʝ 

ʟʘʜʫʤʳʚʘʣʩʷ. ʆʙʝ ʢʦʤʠʩʩʠʠ ʵʢʩʧʝʨʪʦʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʝ ʩʪʨʘʥʛʣʝʪʳ ʙʝʟʦʧʘʩʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʦʪʪʘʣʢʠʚʘʪʴ ʦʢʨʫʞʘʶʱʠʝ ʘʪʦʤʥʳʝ 

ʷʜʨʘ, ʘ ʥʝ ʧʦʛʣʦʱʘʪʴ ʠʭ. ʅʦ ʯʪʦ, ʝʩʣʠ ʦʜʠʥ ʠʟ ʥʠʭ ʫʤʫʜʨʠʪʩʷ ʥʘʡʪʠ ʥʝʢʠʡ ʩʧʦʩʦʙ ʜʦʙʨʘʪʴʩʷ 

ʜʦ ʉʦʣʥʮʘ? ʆʢʘʟʘʚʰʠʩʴ ʚʥʫʪʨʠ ʉʦʣʥʮʘ, ʦʥ ʩʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ, 

ʢʦʪʦʨʳʡ ʫʥʠʯʪʦʞʠʣ ʙʳ ʝʛʦ. 

ʂʝʥʪ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ ʜʝʪʝʢʪʦʨʦʚ ʢʦʣʣʘʡʜʝʨʦʚ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʨʘʥʛʣʝʪʘʤʠ (ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ). ʊʦʛʜʘ ʚ 
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ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʦʥʠ ʤʦʛʣʠ ʙʳ ʚʦʡʪʠ ʚ ʩʦʩʪʘʚ ʜʝʪʘʣʝʡ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ, ʢʦʪʦʨʳʡ ʚ 

ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʦʪʧʨʘʚʠʪʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʤʦʩʘ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʧʘʜʝʪ ʥʘ 

ʉʦʣʥʮʝ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʨʨʦʨʠʩʪʳ-ʪʝʭʥʦʬʠʣʳ ʤʦʛʫʪ ʜʦʙʨʘʪʴʩʷ ʜʦ ʢʘʢʠʭ-ʥʠʙʫʜʴ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʛʨʦʞʘʪʴ ʦʪʧʨʘʚʠʪʴ ʠʭ ʚ ʢʦʩʤʦʩ, ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʷʪ ʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʂʝʥʪ 

ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʵʪʦ ʛʨʦʟʠʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ɸʨʤʘʛʝʜʜʦʥʦʤ, ʠ ʧʨʝʜʫʧʨʝʜʠʣ, ʯʪʦ 

ñʣʘʙʦʨʘʪʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʦʟʤʦʞʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ 

ʩʪʨʘʥʛʣʝʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʭʦʪʷ ʠ ʥʝʙʦʣʴʰʫʶ, ʥʦ ʦ ʥʝʡ 

ʥʫʞʥʦ ʚʩʝ ʚʨʝʤʷ ʧʦʤʥʠʪʴò. ʇʨʠ ʵʪʦʤ ʦʥ ʧʨʠʟʥʘʝʪ, ʯʪʦ ʣʶʙʘʷ ʛʨʫʧʧʘ ʪʝʨʨʦʨʠʩʪʦʚ ʩ ʜʝʥʴʛʘʤʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʥʘʥʠʝʤ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʝ ʦʨʫʞʠʝ, ñʤʦʞʝʪ ʨʝʘʣʴʥʦ 

ʫʛʨʦʞʘʪʴ ʠ ʤʝʥʝʝ ʵʢʟʦʪʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʦʡò. 

ɽʩʣʠ ʙʳ ʧʨʠʨʦʜʘ ʧʨʦʚʝʣʘ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦʜʦʙʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʨʦʜʝʣʘʪʴ ʚ ʢʦʣʣʘʡʜʝʨʘʭ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ ʩʪʘʣʠ ʙʳ ʚʝʩʦʤʝʝ. ʅʦ ʜʘʞʝ ʚ ʵʪʦʤ 

ʫʯʝʥʳʝ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʚʠʜʝʣʠ ʣʦʛʠʯʝʩʢʠʝ ʜʳʨʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʦʨʠʠ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴʩʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʘ ʪʝʦʨʠʷ ʥʝ ʪʦʯʥʘ. ɽʩʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʪʝʦʨʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʳ, ʣʶʙʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʥʘ ʝʝ ʦʩʥʦʚʝ ʥʝʧʨʘʚʠʣʴʥʘ. ʅʘʧʨʠʤʝʨ, ʫʛʨʦʟʘ 

ʧʦʷʚʣʝʥʠʷ ʯʝʨʥʳʭ ʜʳʨ ʚ ʫʩʢʦʨʠʪʝʣʝ LHC, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ. 

ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʣʣʘʡʜʝʨʘʭ ʨʦʜʠʣʘʩʴ ʯʝʨʥʘʷ 

ʜʳʨʘ, ʥʫʞʥʦ, ʯʪʦʙʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ ʚʝʣʦ ʩʝʙʷ 

ʥʝʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ ʢʘʢ ʦʥʦ ʚʝʜʝʪ ʩʝʙʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʢʘ ʥʝ ʷʩʥʦ. ɽʩʣʠ ʚʩʝ-ʪʘʢʠ 

ʯʝʨʥʳʝ ʜʳʨʳ ʦʙʨʘʟʫʶʪʩʷ, ʠʭ ʙʝʟʚʨʝʜʥʦʩʪʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʉʪʠʚʝʥʘ ʍʦʢʠʥʛʘ, 

ʧʨʝʜʩʢʘʟʳʚʘʶʱʝʡ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʠʟʣʫʯʘʪʴ ʪʝʧʣʦ ʠ ʠʩʧʘʨʷʪʴʩʷ. ʕʪʦ ʝʱʝ ʥʝ ʦʙʱʝʧʨʠʟʥʘʥʥʘʷ 

ʪʝʦʨʠʷ, ʠ ʜʝʪʘʣʠ, ʢʦʥʝʯʥʦ, ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʪʦʛʦ, ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ʤʦʛʫʪ (ʩ ʦʯʝʥʴ ʤʘʣʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ) ʩʦʟʜʘʪʴ 

ʧʨʦʙʣʝʤʫ ʜʣʷ ʢʦʣʣʘʡʜʝʨʘ ʯʘʩʪʠʮ, ʧʦʙʫʜʠʣʘ ʫʯʝʥʳʭ ʠʩʢʘʪʴ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɽʩʣʠ 

ʯʝʨʥʘʷ ʜʳʨʘ ʠ ʨʦʜʠʪʩʷ, ʦʥʘ ʙʫʜʝʪ ʨʘʩʪʠ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʜʘʩʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚʨʝʤʷ 

ʥʘʧʨʘʚʠʪʴ ʢʘʪʦʜʥʦ-ʣʫʯʝʚʫʶ ʪʨʫʙʢʫ ʥʘ ʵʪʦ ʯʫʜʠʱʝ ʠ ʥʘʢʘʯʘʪʴ ʝʝ ʵʣʝʢʪʨʦʥʘʤʠ. ʇʦ ʤʝʨʝ 

ʟʘʛʣʘʪʳʚʘʥʠʷ ʯʘʩʪʠʮ ʚ ʯʝʨʥʦʡ ʜʳʨʝ ʙʫʜʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʊʦʛʜʘ ʥʫʞʥʦ 

ʙʫʜʝʪ ʠʟʛʦʪʦʚʠʪʴ ʣʦʚʫʰʢʫ ʚ ʚʠʜʝ ʷʱʠʢʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ 

ʩʪʝʥʢʘʤʠ ʠ ʧʦʡʤʘʪʴ ʯʝʨʥʫʶ ʜʳʨʫ ʚ ʥʝʝ. ʉʪʝʥʢʠ ʙʫʜʫʪ ʝʝ ʦʪʪʘʣʢʠʚʘʪʴ, ʘ ʝʩʣʠ ʩʦʟʜʘʪʴ ʪʘʤ 

ʚʘʢʫʫʤ, ʦʥʘ ʙʫʜʝʪ ʩʧʦʢʦʡʥʦ ʧʘʨʠʪʴ ʚ ʚʦʟʜʫʭʝ, ʧʦʢʘ ʫʯʝʥʳʝ ʥʝ ʨʘʟʙʝʨʫʪʩʷ, ʯʪʦ ʩ ʥʝʡ ʜʝʣʘʪʴ 

ʜʘʣʴʰʝ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʡ: ʟʘʛʨʫʟʠʪʴ ʷʱʠʢ ʚ ʨʘʢʝʪʫ ʠ ʚʟʦʨʚʘʪʴ ʚ 

ʢʦʩʤʦʩʝ. ʋʯʝʥʳʝ, ʧʨʠʜʫʤʘʚʰʠʝ ʵʪʦ ʨʝʰʝʥʠʝ, ʧʨʠʟʥʘʶʪ, ʯʪʦ ʫ ʥʝʛʦ ʤʦʛʫʪ ʠʤʝʪʴʩʷ 

ʥʝʜʦʩʪʘʪʢʠ... 

 

ʂʦʛʜʘ ʧʦʜʥʷʣʘʩʴ ʰʫʤʠʭʘ ʚʦʢʨʫʛ ʙʝʟʦʧʘʩʥʦʩʪʠ RHIC, ʌʨʘʥʯʝʩʢʦ ʂʘʣʦʜʞʝʨʦ ʧʨʝʜʣʦʞʠʣ 

ʩʘʤʳʡ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʨʠʩʢʦʚ
153
. ʂʘʣʦʜʞʝʨʦ ï ʠʪʘʣʴʷʥʩʢʠʡ ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ, ʢʦʪʦʨʳʡ 

ʧʨʦʚʝʣ ʚʦʩʝʤʴ ʣʝʪ ʚ ʜʦʣʞʥʦʩʪʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʇʘʛʫʦʰʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʥʘʫʢʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ʇʘʛʫʦʰʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ï ʠʜʝʘʣʴʥʦʝ ʤʝʩʪʦ ʜʣʷ ʚʩʪʨʝʯ 

ʫʯʝʥʳʭ ʠ ʯʠʥʦʚʥʠʢʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʩʧʦʩʦʙʳ ʨʘʟʨʝʰʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʩʢʘʣʘʮʠʠ ʚʦʦʨʫʞʝʥʠʷ, ʧʨʠʯʝʤ ʜʠʩʢʫʩʩʠʠ ʦʙʳʯʥʦ ʧʨʦʭʦʜʷʪ ʚ 

ʘʪʤʦʩʬʝʨʝ ʜʦʚʝʨʠʷ ʠ ʦʪʢʨʳʪʦʩʪʠ. ɺ 1995 ʛʦʜʫ ʂʘʣʦʜʞʝʨʦ ʧʨʠʥʷʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ 

ʤʠʨʘ, ʧʨʠʩʫʞʜʝʥʥʫʶ ʩʦʚʤʝʩʪʥʦ ʇʘʛʫʦʰʩʢʦʤʫ ʜʚʠʞʝʥʠʶ ʠ ɼʞʦʟʝʬʫ ʈʦʪʙʣʘʪʫ ï ʬʠʟʠʢʫ, 

ʨʦʜʠʚʰʝʤʫʩʷ ʚ ʇʦʣʴʰʝ ʠ ʩʪʘʚʰʝʤʫ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʩʪʦʨʦʥʥʠʢʦʚ ʷʜʝʨʥʦʛʦ ʨʘʟʦʨʫʞʝʥʠʷ. 

ɺ 2000 ʛʦʜʫ ʂʘʣʦʜʞʝʨʦ ʦʧʫʙʣʠʢʦʚʘʣ ʥʘʫʯʥʳʡ ʜʦʢʣʘʜ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʟʚʫʯʠʪ ʚʝʩʴʤʘ 

ʚʥʫʰʠʪʝʣʴʥʦ: ñʄʦʛʫʪ ʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʥʠʯʪʦʞʠʪʴ ʧʣʘʥʝʪʫ ɿʝʤʣʷ?ò ɺ ʥʝʤ 

ʂʘʣʦʜʞʝʨʦ ʧʨʝʜʣʦʞʠʣ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʛʣʘʩʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʫʯʝʥʳʭ: ʛʦʣʫʙʘʷ 

ʢʦʤʘʥʜʘ ʟʘʥʠʤʘʣʘʩʴ ʙʳ ʩʦʩʪʘʚʣʝʥʠʝʤ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʪʯʝʪʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʘʡʜʝʨʘ, ʘ 
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ʢʨʘʩʥʘʷ ʢʦʤʘʥʜʘ, ʩʣʦʚʥʦ ʘʜʚʦʢʘʪ ʜʴʷʚʦʣʘ, ʚʩʷʯʝʩʢʠ ʧʳʪʘʣʘʩʴ ʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪ 

ʦʧʘʩʝʥ. ɼʚʝ ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ ʠ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ, 

ʚʳʨʘʙʦʪʘʪʴ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʘ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ. 

ʂʘʣʦʜʞʝʨʦ ʭʦʪʝʣʦʩʴ, ʯʪʦʙʳ ʩʦʨʝʚʥʦʚʘʥʠʝ ʜʚʫʭ ʢʦʤʘʥʜ ʟʘʣʦʞʠʣʦ ʙʳ ʦʩʥʦʚʳ ʜʣʷ 

ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʢʨʠʪʠʢʠ, ʢ ʯʝʤʫ, ʢʘʢ ʦʥ ʧʦʥʷʣ, ʝʛʦ ʢʦʣʣʝʛʠ ʙʦʣʴʰʦʡ ʩʢʣʦʥʥʦʩʪʠ 

ʦʪʥʶʜʴ ʥʝ ʠʩʧʳʪʳʚʘʶʪ. ʊʘʢʦʡ ʚʳʚʦʜ ʦʥ ʩʜʝʣʘʣ, ʟʘʧʨʦʩʠʚ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɹʨʫʢʭʝʡʚʝʥʩʢʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ʆʪʚʝʪʳ ʢʦʣʣʝʛ ʦʥ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ñʄʥʦʛʠʝ, ʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ, ʢʘʢ ʤʥʝ ʢʘʞʝʪʩʷ, ʙʦʣʴʰʝ ʦʟʘʙʦʯʝʥʳ 

ʨʝʘʢʮʠʝʡ ʉʄʀ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʠʣʠ ʢʪʦ-ʪʦ ʝʱʝ ʩʢʘʞʝʪ ʠʣʠ ʥʘʧʠʰʝʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʝʤ 

ʧʦʣʥʦʡ ʥʘʫʯʥʦʡ ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʚ. ʀʭ ʤʦʣʯʘʣʠʚʦʝ ʩʦʛʣʘʩʠʝ ʩ 

ʦʬʠʮʠʘʣʴʥʦʡ ʣʠʥʠʝʡ ʨʫʢʦʚʦʜʩʪʚʘ ʛʨʘʥʠʯʠʪ ʩ ʩʦʫʯʘʩʪʠʝʤò. 

ʈʠʯʘʨʜ ʇʦʟʥʝʨ ï ʫʚʘʞʘʝʤʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʫʜʴʷ ï ʚ ʩʚʦʝʡ ʢʥʠʛʝ 2004 ʛʦʜʘ 

ñʂʘʪʘʩʪʨʦʬʘ: ʨʠʩʢ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴò ʦʧʠʩʘʣ ʥʝʜʦʩʪʘʪʢʠ ʚ ʦʮʝʥʢʝ ʨʠʩʢʘ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ 

RHIC. ʆʥ ʧʦʜʥʷʣ ʚʦʧʨʦʩ ʦ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ ʫʯʝʥʳʭ, ʧʨʠʟʚʘʥʥʳʭ ʩʫʜʠʪʴ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠ ʩʧʨʘʰʠʚʘʣ, ʢʘʢʫʶ ʚʳʛʦʜʫ ʦʙʱʝʩʪʚʦ ʚʧʨʘʚʝ ʦʞʠʜʘʪʴ, ʜʦʧʫʩʪʠʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ. ʇʦʟʥʝʨ ʧʨʠʟʳʚʘʝʪ ʘʜʚʦʢʘʪʦʚ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʥʘʫʯʥʫʶ 

ʛʨʘʤʦʪʥʦʩʪʴ, ʭʦʪʷ ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ, ʯʪʦ ʚʨʷʜ ʣʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʜʦʩʢʦʥʘʣʴʥʦ ʨʘʟʙʝʨʫʪʩʷ ʚ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʣʦʞʥʦʩʪʷʭ ʦʮʝʥʢʠ ʨʠʩʢʦʚ. ʇʦʟʥʝʨ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʜʘʥʦ ʚ ʨʫʢʠ ʯʣʝʥʦʚ ʧʦʩʪʦʷʥʥʦʛʦ 

ñʉʦʚʝʪʘ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʪʘʩʪʨʦʬʳò, ʘ ʪʦʪ ʙʳ ʜʘʚʘʣ ʢʨʘʩʥʳʡ ʩʚʝʪ 

ʧʨʦʝʢʪʘʤ, ʚʣʝʢʫʱʠʤ ñʥʝʧʨʠʝʤʣʝʤʳʡ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʨʠʩʢò. 

ʂʘʢʠʝ ʫʨʦʢʠ ʤʳ ʜʦʣʞʥʳ ʠʟʚʣʝʯʴ ʠʟ ʵʪʦʛʦ? ʀʩʪʦʨʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʩʫʱʥʦʩʪʠ, ʧʨʷʯʫʱʠʝʩʷ ʚ ʪʝʦʨʠʷʭ ʫʯʝʥʳʭ ʠ ʛʨʦʟʷʱʠʝ ʢʦʥʮʦʤ ʩʚʝʪʘ, ʘ 

ʰʘʥʩʳ ʩʣʫʯʘʡʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʪʘʩʪʨʦʬʳ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʪʦʯʥʦ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ 

ʦʮʝʥʠʪʴ. ɺ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʧʦʰʣʦ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ, ʚʣʠʷʣ ʪʦʣʴʢʦ ʥʘ 

ʪʝʭ, ʢʪʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʝʤ ʠʣʠ ʥʘʭʦʜʠʣʩʷ ʧʦʙʣʠʟʦʩʪʠ, ʥʦ ʵʪʦ ʜʘʚʥʦ ʫʞʝ ʥʝ ʪʘʢ. ʆʧʘʩʥʦʩʪʴ, 

ʠʩʭʦʜʷʱʘʷ ʦʪ ʩʪʨʘʥʛʣʝʪʦʚ ʠ ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ, ʫʞʝ ʠʩʢʣʶʯʝʥʘ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʥʦ ʠʟ 

ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʤʦʛʫʪ ʚʳʛʣʷʥʫʪʴ ʠ ʜʨʫʛʠʝ ʦʧʘʩʥʦʩʪʠ. ʂʘʢ ʦʙʱʝʩʪʚʫ ʨʝʰʠʪʴ, ʩʪʦʠʪ ʣʠ 

ʧʦʟʚʦʣʠʪʴ ʫʯʝʥʳʤ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʠʤʝʶʱʠʡ ʤʠʥʠʤʘʣʴʥʳʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʙʱʝʡ ʢʘʪʘʩʪʨʦʬʳ, ʠʣʠ ʥʝʪ? ʆʜʠʥ ʠʟ ʘʨʛʫʤʝʥʪʦʚ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʟʘʧʨʝʪʠʪʴ ʢʦʣʣʘʡʜʝʨʳ, 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʫʩʢʦʨʠʪʝʣʠ ʧʨʠʥʦʩʷʪ ʧʨʷʤʫʶ ʚʳʛʦʜʫ ʪʦʣʴʢʦ ʯʠʩʪʦʡ ʥʘʫʢʝ, ʤʳ 

ʠ ʪʘʢ ʩʣʠʰʢʦʤ ʤʥʦʛʦʝ ʨʘʟʨʝʰʠʣʠ. ʅʦ ʵʪʦ ʙʣʠʟʦʨʫʢʠʡ ʚʟʛʣʷʜ ʥʘ ʚʝʱʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʫʞʝ ʜʘʣʠ ʯʝʣʦʚʝʯʝʩʪʚʫ ʩʘʤʳʝ ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʩʨʝʜʠ 

ʥʠʭ ï ʘʙʩʦʣʶʪʥʦ ʨʝʚʦʣʶʮʠʦʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʠ ʣʝʯʝʥʠʝ ʨʘʢʘ ʩ ʧʦʤʦʱʴʶ 

ʦʙʣʫʯʝʥʠʷ ʠʦʥʥʳʤʠ ʧʫʯʢʘʤʠ. ʂʦʛʜʘ ʫʯʝʥʳʝ ʜʦʙʠʚʘʶʪʩʷ ʟʘʤʝʪʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʯʠʩʪʦʡ ʥʘʫʢʝ, 

ʟʘ ʵʪʠʤ ʯʘʩʪʦ ʩʣʝʜʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʨʳʚʳ. ʀ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʣʫʯʰʝʝ, ʥʘ ʯʪʦ ʤʦʞʥʦ 

ʥʘʜʝʷʪʴʩʷ, ï ʵʪʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʧʫʙʣʠʯʥʘʷ ʜʠʩʢʫʩʩʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʪʢʨʳʪʦ ʦʙʩʫʞʜʘʶʪʩʷ 

ʨʝʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. ɹʝʟ ʵʪʦʛʦ ʫ ʦʙʱʝʩʪʚʘ ʥʝʪ ʥʠʢʘʢʠʭ ʰʘʥʩʦʚ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ, ʠ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. 

ʂʦʛʜʘ ʕʤʠʣʴ ʂʦʥʦʧʠʥʩʢʠʡ ʠ ʕʜʚʘʨʜ ʊʝʣʣʝʨ ʩʪʘʣʠ ʚʳʯʠʩʣʷʪʴ, ʤʦʞʝʪ ʣʠ ʘʪʦʤʥʳʡ ʚʟʨʳʚ 

ʟʘʧʫʩʪʠʪʴ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʨʝʘʢʮʠʶ ʩʠʥʪʝʟʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʫ ʥʠʭ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʡ ʦ ʩʚʦʡʩʪʚʘʭ ʘʪʦʤʦʚ ʚʦʟʜʫʭʘ, ʯʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤʠ ʚ ʧʦʣʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʭ ʚʳʚʦʜʳ ʫʪʝʰʘʣʠ. ʊʦʛʜʘ ʠʭ ʨʘʩʯʝʪʳ ʦʟʥʘʤʝʥʦʚʘʣʠ ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ: 

ʫʯʝʥʳʝ ʚʧʝʨʚʳʝ ʩʝʨʴʝʟʥʦ ʦʪʥʝʩʣʠʩʴ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʠʭ ʚʣʘʩʪʠ ʫʥʠʯʪʦʞʠʪʴ ʚʩʝ ʞʠʚʦʝ. 

ʄʘʨʙʫʨʛʝʨ ʚʩʧʦʤʥʠʣ ʵʪʦʪ ʵʧʠʟʦʜ, ʢʦʛʜʘ ʧʫʙʣʠʢʘʮʠʠ ʚ ñScientific Americanò ʚʳʟʚʘʣʠ ʚʩʧʣʝʩʢ 

ʚʦʣʥʝʥʠʡ ʧʦ ʧʦʚʦʜʫ ʰʘʥʩʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʉʫʜʥʦʛʦ ʜʥʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʣʣʘʡʜʝʨʦʚ. ñʋ ʚʩʝʭ 

ʥʘ ʫʤʝ ʙʳʣʘ ʘʥʘʣʦʛʠʷ ʩ ʠʩʧʳʪʘʥʠʝʤ ñʊʨʦʠʮʳò, ʧʝʨʚʦʡ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʚ ʤʠʨʝ, ï ʩʢʘʟʘʣ ʦʥ 

ʤʥʝ. ï ʗ ʭʦʪʝʣ, ʯʪʦʙʳ ʌʨʵʥʢ ɺʠʣʴʯʝʢ ʠʤʝʣ ʵʪʦ ʚ ʚʠʜʫ, ʢʦʛʜʘ ʧʠʩʘʣ ʩʚʦʶ ʩʪʘʪʴʶò. ʀʩʧʳʪʘʥʠʝ 

ñʊʨʦʠʮʳò 16 ʠʶʣʷ 1945 ʛʦʜʘ ʚ ʅʴʶ-ʄʝʢʩʠʢʦ ʙʳʣʦ ʧʝʨʚʦʡ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʩʠʣʳ ʷʜʝʨʥʦʛʦ 

ʦʨʫʞʠʷ. 

ʉʮʝʥʘʨʠʠ ʢʦʥʮʘ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʫʯʝʥʳʝ ʚ ɹʨʫʢʭʝʡʚʝʥʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʎɽʈʅʝ, ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʣʝʧʳʤʠ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ: ʚʤʝʩʪʦ ʧʦʩʪʨʦʝʥʠʷ ʢʦʣʣʘʡʜʝʨʘ, ʯʪʦ 



ʩʦʧʨʷʞʝʥʦ ʩ ʥʝʢʦʪʦʨʳʤ ʪʨʫʜʥʦ ʦʮʝʥʠʚʘʝʤʳʤ ʨʠʩʢʦʤ ʫʥʠʯʪʦʞʝʥʠʷ ʤʠʨʘ, ʥʝʢʠʡ 

ʟʣʦʢʦʟʥʝʥʥʳʡ ʚʣʘʩʪʠʪʝʣʴ ʟʘʩʪʘʚʣʷʝʪ ʫʯʝʥʳʭ ʧʦʩʪʨʦʠʪʴ ʤʘʰʠʥʫ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʧʣʘʥʝʪʳ. 

ʉʥʘʯʘʣʘ ʫ ʥʠʭ ʚʦʟʥʠʢʥʫʪ ʩʧʦʨʳ ʦ ʪʦʤ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ 

ʤʘʰʠʥʳ ʧʦʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʙʶʜʞʝʪʘ. ʀ ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ, ʧʨʝʞʜʝ ʯʝʤ 

ʟʘʨʘʙʦʪʘʝʪ ʢʘʢ ʥʫʞʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʝʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʋʥʠʯʪʦʞʝʥʠʝ ʧʣʘʥʝʪʳ ï 

ʜʘʣʝʢʦ ʥʝ ʪʨʠʚʠʘʣʴʥʦʝ ʜʝʣʦ. 

ɺʦ ʚʨʝʤʷ ʨʘʟʛʦʚʦʨʘ ʩ ʌʨʵʥʢʦʤ ɺʠʣʴʯʝʢʦʤ ʦ ʩʮʝʥʘʨʠʷʭ ʢʦʥʮʘ ʩʚʝʪʘ ʷ ʧʦʜʫʤʘʣ, ʥʝ 

ʩʣʠʰʢʦʤ ʣʠ ʤʥʦʛʦ ʚʳʩʦʢʦʤʝʨʠʷ ʚ ʫʯʝʥʳʭ, ʝʩʣʠ ʦʥʠ ʩʯʠʪʘʶʪ ʩʝʙʷ ʩʧʦʩʦʙʥʳʤʠ ʫʥʠʯʪʦʞʠʪʴ 

ʧʣʘʥʝʪʫ, ʧʫʩʪʴ ʜʘʞʝ ʠ ʩʣʫʯʘʡʥʦ. ɽʛʦ ʦʪʚʝʪ ʙʳʣ ʦʪʨʝʟʚʣʷʶʱʠʤ: ñʂʣʘʩʩʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʙʳʣʘ 

ʧʦ-ʩʚʦʝʤʫ ʟʘʤʝʯʘʪʝʣʴʥʘ, ʥʦ ʦʥʘ ʥʝ ʙʳʣʘ ñʬʘʥʪʘʩʪʠʯʝʩʢʦʡò ʚ ʪʦʤ ʩʤʳʩʣʝ, ʚ ʢʦʪʦʨʦʤ 

ʬʘʥʪʘʩʪʠʯʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ. ɺ ʢʚʘʥʪʦʚʦʤ ʤʠʨʝ ʚʩʝ ʠʥʘʯʝ, ʯʝʤ ʚ ʦʙʳʯʥʦʤ. ɽʩʪʴ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʟʘʧʝʨʪʦʝ ʚ ʩʫʙʘʪʦʤʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʚʝʱʝʩʪʚʘ, ʠ ʥʠʢʪʦ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʚʩʝʜʥʝʚʥʳʡ ʦʧʳʪ, ʠ ʙʣʠʟʢʦ ʥʝ ʤʦʞʝʪ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʠʪʴ. ʅʘʟʦʚʠʪʝ ʵʪʦ 

ʚʳʩʦʢʦʤʝʨʠʝʤ, ʥʦ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ, ʧʦʥʷʚ ʚʩʝ ʝʱʝ ʛʣʫʙʞʝ, ʤʳ ʩʫʤʝʝʤ ʜʝʣʘʪʴ ʥʝʯʪʦ, 

ʧʦʭʦʞʝʝ ʥʘ ʚʦʣʰʝʙʩʪʚʦ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʦʪʢʨʳʚʘʶʪʩʷ ʠ ʦʩʤʳʩʣʷʶʪʩʷ 

ʥʦʚʳʝ ʷʚʣʝʥʠʷ, ʤʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʀ ʪʫʪ, ʷ ʜʫʤʘʶ, ʥʝʪ 

ʥʠʢʘʢʠʭ ʧʨʝʜʝʣʦʚ, ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʚʩʝ, ʯʪʦ ʫʛʦʜʥʦ. ɺʦʪ ʧʦʯʝʤʫ ʤʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʩʪʦʨʦʞʥʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳò. 

ʉʫʝʪʘ ʧʦ ʧʦʚʦʜʫ ʩʮʝʥʘʨʠʝʚ ʢʦʥʮʘ ʩʚʝʪʘ ʚ 1999 ʛʦʜʫ ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʩʝʨʴʝʟʥʳʝ ʜʝʙʘʪʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʥʘʫʢʠ, ʭʘʨʘʢʪʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫʯʝʥʳʭ ʧʝʨʝʜ 

ʦʙʱʝʩʪʚʦʤ. ʅʦ ʫʞʝ ʥʠʯʪʦ ʥʝ ʤʦʛʣʦ ʦʪʚʣʝʯʴ ʠ ʦʩʪʘʥʦʚʠʪʴ ʬʠʟʠʢʦʚ ʚ ʠʭ ʩʪʨʝʤʣʝʥʠʠ ʢ ʠʩʪʠʥʝ. 

ɺ ʌʝʨʤʠʣʘʙʝ ʙʣʠʟʠʣʠʩʴ ʢ ʟʘʚʝʨʰʝʥʠʶ ʨʘʙʦʪʳ ʧʦ ʩʝʨʴʝʟʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ñʊʝʚʘʪʨʦʥʘò, 

ʟʘʪʝʷʥʥʦʛʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʩʣʝ ʧʝʨʝʜʝʣʢʠ ʤʘʰʠʥʘ ʜʦʣʞʥʘ 

ʙʳʣʘ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʚʦʝʡ ʧʝʨʚʦʡ ʩʝʨʴʝʟʥʦʡ ʦʭʦʪʝ ʥʘ ʙʦʟʦʥʳ ʍʠʛʛʩʘ. ɸ ʚ ʎɽʈʅʝ ʢʦʣʣʘʡʜʝʨʫ 

LEP ʦʩʪʘʚʘʣʩʷ ʚʩʝʛʦ ʣʠʰʴ ʛʦʜ ʨʘʙʦʪʳ ʜʦ ʟʘʢʨʳʪʠʷ, ʧʦʩʣʝ ʯʝʛʦ ñʊʝʚʘʪʨʦʥò ʩʪʘʥʦʚʠʣʩʷ 

ʣʠʜʝʨʦʤ ʚ ʛʦʥʢʝ ʟʘ ʥʝʫʣʦʚʠʤʦʡ ʯʘʩʪʠʮʝʡ. 
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ɺ ʪʦʪ ʩʘʤʳʡ ʛʦʜ, ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʦʣʫʯʠʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʤ ʤʦʞʝʪ ʙʳʪʴ 

ʢʦʥʝʮ ʩʚʝʪʘ, ʎɽʈʅ ʨʝʰʠʣ ʨʠʩʢʥʫʪʴ. ʂ 1999 ʛʦʜʫ ʢʦʣʣʘʡʜʝʨLEP ʫʞʝ ʧʨʦʨʘʙʦʪʘʣ ʜʝʩʷʪʴ ʣʝʪ. 

ʂʦʥʯʠʣʠʩʴ ʚʩʝ ʦʪʚʝʜʝʥʥʳʝ ʝʤʫ ʩʨʦʢʠ. ʆʩʪʘʚʘʣʩʷ ʣʠʰʴ ʛʦʜ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʟʘʢʨʳʪʠʷ 

ʫʩʢʦʨʠʪʝʣʷ, ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʎɽʈʅʘ ʨʘʟʨʝʰʠʣʠ ʛʦʥʷʪʴ ʤʘʰʠʥʫ ʚ ʩʘʤʦʤ ʬʦʨʩʠʨʦʚʘʥʥʦʤ 

ʨʝʞʠʤʝ, ʥʘ ʢʦʪʦʨʳʡ ʦʥʘ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʘ. ʋ ʚʩʝʭ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʤʘʷʯʠʣʘ ʦʜʥʘ ʮʝʣʴ ï ʧʦʡʤʘʪʴ 

ʙʦʟʦʥ ʍʠʛʛʩʘ, ʧʦʢʘ ʥʝ ʚʳʢʣʶʯʠʣʠ ʨʫʙʠʣʴʥʠʢ. 

ʂʦʣʣʘʡʜʝʨ ʫʞʝ ʦʜʠʥ ʨʘʟ ʧʝʨʝʜʝʣʳʚʘʣʠ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʵʥʝʨʛʠʷʭ ʚʜʚʦʝ ʙʦʣʴʰʠʭ, ʯʝʤ ʪʘ, 

ʥʘ ʢʦʪʦʨʫʶ ʦʥ ʙʳʣ ʨʘʩʩʯʠʪʘʥ, ʥʦ ʠ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʫʩʢʦʨʠʪʝʣʝ ʥʠ ʚ ʦʜʥʦʤ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʥʝ ʦʙʥʘʨʫʞʠʣʦʩʴ ʥʠʯʝʛʦ ʧʦʭʦʞʝʛʦ ʥʘ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ. ʊʝʧʝʨʴ ʚʩʝ, ʯʪʦ ʤʦʞʥʦ 

ʙʳʣʦ ʩʜʝʣʘʪʴ, ï ʵʪʦ ʚʳʞʠʤʘʪʴ ʤʘʢʩʠʤʫʤ ʵʥʝʨʛʠʠ ʠʟ ʜʨʷʭʣʝʶʱʝʡ ʤʘʰʠʥʳ ʠ ʞʜʘʪʴ. ɽʩʣʠ 

ʫʜʘʯʘ ʚʩʝ-ʪʘʢʠ ʫʣʳʙʥʝʪʩʷ ʫʯʝʥʳʤ, ʪʦ ʦʥʠ ʫʚʠʜʷʪ ʥʝʫʣʦʚʠʤʳʡ ʙʦʟʦʥ, ʧʦʣʘʛʘʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʎɽʈʅʘ. 

ɺʳʞʠʤʘʥʠʝ ʝʱʝ ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʠ ʠʟ ʢʦʣʣʘʡʜʝʨʘ, ʢʦʪʦʨʳʡ ʫʞʝ ʠ ʪʘʢ ʨʘʙʦʪʘʝʪ ʥʘ 

ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʪʨʝʙʫʝʪ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʇʨʠ ʵʪʦʤ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʥʝʚʝʣʠʢ. ʀʤʝʷ 

ʜʝʣʦ ʩ ʪʘʢʦʡ ʫʥʠʢʘʣʴʥʦʡ ʤʘʰʠʥʦʡ, ʢʘʢ LEP, ʥʝʣʴʟʷ ʧʨʦʩʪʦ ʧʦʚʝʨʥʫʪʴ ʙʦʣʴʰʦʡ 

ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚ ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʠʣʠ ʧʦʟʚʦʥʠʪʴ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʢʦʤʧʘʥʠʶ ʠ 

ʧʦʧʨʦʩʠʪʴ, ʯʪʦʙʳ ʚʘʤ ʜʦʙʘʚʠʣʠ ʯʫʪʦʯʢʫ ʤʦʱʥʦʩʪʠ. ʆʧʷʪʴ ʞʝ, ʜʣʷ ʪʘʢʠʭ ʤʘʰʠʥ ʥʝ ʥʘʧʠʩʘʥʦ 

ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʣʠʩʪʘʚ ʢʦʪʦʨʦʝ ʚʳ ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʝ ʥʫʞʥʫʶ ʦʧʝʨʘʮʠʶ. 

ʈʫʢʦʚʦʜʠʣ ʨʘʙʦʪʘʤʠ ʧʦ ʚʳʚʝʜʝʥʠʶ ʢʦʣʣʘʡʜʝʨʘ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʧʨʝʜʝʣ ʇʘʪʨʠʢ 

ɾʘʥʦ ï ʬʨʘʥʮʫʟʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ, ʧʦʩʪʫʧʠʚʰʠʡ ʥʘ ʨʘʙʦʪʫ ʚ ʎɽʈʅ ʚ 1987 ʛʦʜʫ. ɽʩʣʠ ʚ 

ɻʦʣʣʠʚʫʜʝ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʟʘʭʦʪʷʪ ʩʥʷʪʴ ʬʠʣʴʤ ʦʙ ʦʭʦʪʝ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ (ʘ ʦ ʎɽʈʅʝ ʫʞʝ 

ʩʥʷʣʠ ʥʝʩʢʦʣʴʢʦ ʬʠʣʴʤʦʚ, ʧʨʘʚʜʘ ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ), ɾʘʥʦ ʙʫʜʝʪ ʥʘʭʦʜʢʦʡ ʜʣʷ 



ʢʠʥʦʰʥʠʢʦʚ. ɽʤʫ ʦʢʦʣʦ ʩʦʨʦʢʘ ʧʷʪʠ ʣʝʪ, ʠ ʫ ʥʝʛʦ ʝʩʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʫʧʝʨʛʝʨʦʷ ï 

ʧʨʝʢʨʘʩʥʘʷ ʚʥʝʰʥʦʩʪʴ ʠ ʙʣʝʩʪʷʱʠʡ ʫʤ. ʅʦ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʘ ʝʛʦ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ. ɾʘʥʦ ï 

ʯʝʣʦʚʝʢ ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʳʡ ʠ ʩʪʨʘʩʪʥʳʡ, ʠ ʥʝ ʩʢʨʳʚʘʝʪ ʵʪʦʛʦ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʦʧʳʪʘʪʴʩʷ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʤʘʰʠʥʳ, ʚʳ ʜʦʣʞʥʳ 

ʟʥʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ñʧʦʜ ʢʘʧʦʪʦʤò. ɺ 1999 ʛʦʜʫ ʪʝʤ ʤʝʩʪʦʤ, ʢʫʜʘ ʤʦʞʥʦ ʙʳʣʦ ʧʦʡʪʠ ʠ 

ʨʘʩʩʧʨʦʩʠʪʴ ʦʙ ʫʩʪʨʦʡʩʪʚʝ LEP, ʙʳʣʦ ʩʪʨʦʝʥʠʝ ʥʦʤʝʨ 874, ʯʝʨʝʟ ʜʦʨʦʛʫ ʦʪ ʛʣʘʚʥʦʛʦ ʢʘʤʧʫʩʘ 

ʎɽʈʅʘ. ʊʘʤ ʨʘʩʧʦʣʘʛʘʣʩʷ ʤʦʟʛ ʢʦʣʣʘʡʜʝʨʘ ï ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ LEP. ʆʪʩʶʜʘ ʢ ʢʘʞʜʦʤʫ 

ʙʣʦʢʫ ʤʘʰʠʥʳ ʧʦʜ ʟʝʤʣʝʡ ʙʳʣʦ ʧʨʦʪʷʥʫʪʦ ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ ʦʙʱʝʡ ʜʣʠʥʦʡ ʙʦʣʝʝ 3000 

ʢʠʣʦʤʝʪʨʦʚ. ʇʦ ʥʝʤʫ ʰʣʠ ʩʠʛʥʘʣʳ ʢ ʤʘʰʠʥʝ ʠ ʦʙʨʘʪʥʦ ʚ ʜʠʩʧʝʪʯʝʨʩʢʫʶ, ʛʜʝ ʧʦʩʤʝʥʥʦ 

ʜʝʞʫʨʠʣʠ ʙʨʠʛʘʜʳ ʪʝʭʥʠʢʦʚ ï ʦʥʠ ʥʝʦʪʨʳʚʥʦ ʥʘʙʣʶʜʘʣʠ ʟʘ ʧʨʠʯʫʜʣʠʚʳʤ ʪʘʥʮʝʤ ʩʦʪʝʥ 

ʪʳʩʷʯ ʩʠʛʥʘʣʦʚ, ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʥʠʢʘʚʰʠʭ ʥʘ ʵʢʨʘʥʘʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ɾʘʥʦ ʧʨʦʚʝʣ ʥʝʤʘʣʫʶ ʯʘʩʪʴ 1999 ʛʦʜʘ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʡ. ʆʥ ʙʝʩʝʜʦʚʘʣ ʩ ʦʧʝʨʘʪʦʨʘʤʠ, 

ʩʣʫʰʘʣ ʠʭ ʦʙʩʫʞʜʝʥʠʷ, ʥʘʙʣʶʜʘʣ, ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ. ʆʥ ʧʨʦʥʠʢ ʚ ʩʘʤʳʝ ʛʣʫʙʠʥʥʳʝ ʪʘʡʥʳ 

ʤʘʰʠʥʳ. ñʗ ʩʦʙʨʘʣ ʚʩʝ ʩʚʝʜʝʥʠʷ, ʢʘʢʠʝ ʩʤʦʛ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʤʘʰʠʥʳ ʠ 

ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʦʧʨʦʙʦʚʘʪʴ ʵʪʦ ʩʜʝʣʘʪʴ, ï ʚʩʧʦʤʠʥʘʣ ʦʜʥʘʞʜʳ ɾʘʥʦ ʚ ʙʝʩʝʜʝ, 

ʧʨʦʠʩʭʦʜʠʚʰʝʡ ʚ ʩʪʦʣʦʚʦʡ ʎɽʈʅʘ. ï ɼʠʨʝʢʪʦʨ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʩʪʘʚʠʣ ʧʝʨʝʜʦ ʤʥʦʡ 

ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʜʘʯʫ: ʚʚʝʩʪʠ LEP ʚ ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʤʦʛʣʠ ʙʳ ʦʙʥʘʨʫʞʠʪʴ 

ʙʦʟʦʥ ʍʠʛʛʩʘ, ʢʦʥʝʯʥʦ, ʝʩʣʠ ʦʥ ʪʘʤ ʙʳʣò. 

ɹʦʟʦʥ ʍʠʛʛʩʘ ï ʭʠʪʨʳʡ ʟʚʝʨʴ, ʝʛʦ ʪʨʫʜʥʦ ʧʦʡʤʘʪʴ ʚ ʣʦʚʫʰʢʫ. ʏʘʩʪʠʮʘ ʪʘʢ ʥʝʫʩʪʦʡʯʠʚʘ, 
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 ʩʝʢʫʥʜʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʜʘʞʝ ʝʩʣʠ ʵʪʠ ʙʦʟʦʥʳ ʧʦʷʚʷʪʩʷ ʚ LEP, ʦʥʠ 

ʠʩʯʝʟʥʫʪ ʚ ʤʛʥʦʚʝʥʠʝ ʦʢʘ. ʌʠʟʠʢʠ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʵʣʝʤʝʥʪʘʨʥʳʤ ʯʘʩʪʠʮʘʤ, ʛʦʚʦʨʷʪ, ʯʪʦ 

ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʥʝ ʫʤʝʝʪ ʣʝʪʘʪʴ, ʪʦ ʝʩʪʴ ʚʨʝʤʷ ʝʝ ʞʠʟʥʠ ʩʪʦʣʴ ʢʦʨʦʪʢʦ, ʯʪʦ ʥʝʪ ʥʠʢʘʢʦʡ 

ʥʘʜʝʞʜʳ ʫʚʠʜʝʪʴ ʝʝ ʩʘʤʫ ʚ ʜʝʪʝʢʪʦʨʝ. ɽʜʚʘ ʨʦʜʠʚʰʠʩʴ, ʦʥʘ ʩʨʘʟʫ ʨʘʩʧʘʜʝʪʩʷ ʥʘ ʜʨʫʛʠʝ, 

ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʝ ʜʣʷ ʬʠʟʠʢʦʚ ʯʘʩʪʠʮʳ, ʠʟʜʘʚ ʤʝʪʘʬʦʨʠʯʝʩʢʦʝ ʰʠʧʝʥʠʝ. ʆʩʣʦʞʥʷʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʦʟʦʥʳ ʍʠʛʛʩʘ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʠʢʦʛʜʘ ʥʝ ʚʦʟʥʠʢʘʶʪ ʧʦʦʜʠʥʦʯʢʝ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ ʨʦʞʜʘʶʪʩʷ ʚʤʝʩʪʝ ʩ Z-ʯʘʩʪʠʮʘʤʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʧʘʜʘʶʪʩʷ 

ʥʘ ʢʫʯʫ ʜʨʫʛʠʭ ʯʘʩʪʠʮ. ʏʪʦʙʳ ʥʘʡʪʠ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʚʳ ʜʦʣʞʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʨʝʢʠ ʚʩʝʭ 

ʯʘʩʪʠʮ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʠʤʠ ʚ ʜʝʪʝʢʪʦʨʝ, ʘ ʟʘʪʝʤ ñʦʪʤʦʪʘʪʴ ʧʣʝʥʢʫò ʥʘʟʘʜ ʠ ʧʨʦʚʝʨʠʪʴ, ʘ ʥʝ 

ʨʦʜʠʣʘʩʴ ʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʠʟ ʵʪʠʭ ʯʘʩʪʠʮ ʠʟ ʥʝʫʣʦʚʠʤʦʛʦ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. 

ɼʝʣʦ ʵʪʦ ʦʯʝʥʴ ʥʝʧʨʦʩʪʦʝ. ɼʨʫʛʠʝ ʯʘʩʪʠʮʳ, ʨʦʞʜʝʥʥʳʝ ʚ ʤʘʰʠʥʝ, ʤʦʛʣʠ ʧʦʜʘʚʘʪʴ 

ʩʠʛʥʘʣʳ, ʧʦʭʦʞʠʝ ʥʘ ʩʠʛʥʘʣʳ ʦʪ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʪʦʣʴʢʦ ʥʘ ʫʩʢʦʨʠʪʝʣʝ LEP 

ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʵʥʝʨʛʠʷ 182 ɻʵɺ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʢʦʥʮʝ 1997 ʛʦʜʘ, ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʫʞʝ 

ʚʳʜʝʣʷʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʠ ʜʣʷ ʨʦʞʜʝʥʠʷ ʜʚʫʭ Z-ʯʘʩʪʠʮ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʤʦʞʝʪ 

ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʜʚʘ ʢʚʘʨʢʘ, ʧʨʦʠʟʚʦʜʷ ʚ ʩʫʤʤʝ ʯʝʪʳʨʝ ʯʘʩʪʠʮʳ. ɽʩʣʠ ʚʤʝʩʪʝ ʩ Z-ʯʘʩʪʠʮʝʡ 

ʨʦʜʠʣʩʷ ʙʳ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʠ ʪʘ ʠ ʜʨʫʛʘʷ ʯʘʩʪʠʮʳ ʨʘʩʧʘʣʠʩʴ ʙʳ ʥʘ ʢʚʘʨʢʠ, ʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʢʘʨʪʠʥʳ ʪʨʝʢʦʚ ʙʳʣʠ ʙʳ ʧʦʭʦʞʠ. 

ʃʝʪʦʤ 1999 ʛʦʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʦʨʝʪʠʢʦʚ ʩʯʠʪʘʣʦ, ʯʪʦ ʤʘʩʩʘ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘʭʦʜʠʪʩʷ 

ʛʜʝ-ʪʦ ʚ ʠʥʪʝʨʚʘʣʝ 100-250 ɻʵɺ. ʇʨʠ ʨʘʙʦʪʝ LEP ʚ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʫʯʝʥʳʝ ʥʘʜʝʷʣʠʩʴ 

ʠʟʫʯʠʪʴ ʚʩʶ ʵʪʫ ʦʙʣʘʩʪʴ, ʢʨʦʤʝ ʪʦʛʦ, ʠ ʚ ʧʣʘʥʳ ʬʠʟʠʢʦʚ ʚʭʦʜʠʣʦ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ 

ʤʘʰʠʥʳ ʚ 2000 ʛʦʜʫ ï ʧʦʩʣʝʜʥʝʤ ʛʦʜʫ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ ï ʜʦ ʝʱʝ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ. ɹʳʣʠ 

ʠ ʜʨʫʛʠʝ ʚʝʩʢʠʝ ʧʨʠʯʠʥʳ ʜʦʙʠʚʘʪʴʩʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʉʣʝʜʫʶʱʝʡ ʤʘʰʠʥʝ 

ʎɽʈʅʘ ï ɹʦʣʴʰʦʤʫ ʘʜʨʦʥʥʦʤʫ ʢʦʣʣʘʡʜʝʨʫ ï ʙʫʜʝʪ ʪʨʫʜʥʦ ʥʘʡʪʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʩ ʤʘʩʩʦʡ 

ʤʝʥʴʰʝ ʧʨʠʤʝʨʥʦ 110 ɻʵɺ
154
. ɺ ʥʦʚʦʡ ʤʘʰʠʥʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʙʫʜʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʩʪʦʣʴʢʦ ʩʫʙʘʪʦʤʥʳʭ ʦʩʢʦʣʢʦʚ, ʯʪʦ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʣʝʜʳ, ʦʩʪʘʚʣʝʥʥʳʝ ʪʘʢʦʡ 

ʣʝʛʢʦʡ ʯʘʩʪʠʮʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʠʨʤʝʥʥʘʷ ʧʦʜʧʠʩʴ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʩʢʨʦʝʪʩʷ ʩʨʝʜʠ ʩʣʝʜʦʚ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʜʨʫʛʠʭ, ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʵʢʟʦʪʠʯʥʳʭ ʯʘʩʪʠʮ. ʇʦʢʘ LEP ʝʱʝ ʨʘʙʦʪʘʣ, ʥʫʞʥʦ 

ʙʳʣʦ ʧʨʦʚʝʨʠʪʴ ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ, ʚ ʢʦʪʦʨʦʤ ʤʦʛ ʩʢʨʳʚʘʪʴʩʷ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʥʝ ʦʩʪʘʚʣʷʷ 

                                                 
154 ɽʩʣʠ ʤʘʩʩʘ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʤʝʥʴʰʝ ʧʨʠʤʝʨʥʦ 140 ɻʵɺ, ʝʛʦ ʙʫʜʝʪ ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʐʉ, ʪʘʢ ʢʘʢ 

ʯʘʩʪʠʮʳ ʩ ʪʘʢʦʡ ʤʘʩʩʦʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʧʨʝʣʝʩʪʥʳʡ (bottom) ʢʚʘʨʢ ʠ ʘʥʪʠʧʨʝʣʝʩʪʥʳʡ ʢʚʘʨʢ, 

ʘ ʦʥʠ ʨʦʞʜʘʶʪʩʷ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ. ʆʥʠ ʧʨʦʩʪʦ ʟʘʤʘʞʫʪ ʣʶʙʦʡ ʥʘʤʝʢ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʨʢʦʚ, ʩʦʟʜʘʥʥʳʭ ʨʘʩʧʘʜʘʶʱʠʤʠʩʷ ʯʘʩʪʠʮʘʤʠ ʍʠʛʛʩʘ. 

 



ʥʠ ʦʜʥʦʡ ʙʨʝʰʠ. ʇʨʠʥʠʤʘʣʩʷ ʪʘʢʞʝ ʚʦ ʚʥʠʤʘʥʠʝ ʬʘʢʪʦʨ ʢʦʥʢʫʨʝʥʮʠʠ. ʏʝʤ ʰʠʨʝ ʠʥʪʝʨʚʘʣ 

ʵʥʝʨʛʠʡ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ LEP, ʪʝʤ ʪʨʫʜʥʝʝ ʙʳʣʦ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʢʦʣʣʘʡʜʝʨʫ ñʊʝʚʘʪʨʦʥʫò 

ʦʧʝʨʝʜʠʪʴ ʝʛʦ ʚ ʦʭʦʪʝ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʋʯʝʥʳʝ ʎɽʈʅʘ ʜʘʞʝ ʧʨʠʜʫʤʘʣʠ ʣʦʟʫʥʛ: ʢʘʞʜʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ɻʵɺ, ʚʳʞʘʪʳʡ ʠʟ LEP, ʦʟʥʘʯʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʛʦʜ ʧʦʠʩʢʦʚ ʯʘʩʪʠʮ ʍʠʛʛʩʘ 

ʥʘ ñʊʝʚʘʪʨʦʥʝò. 

ʇʝʨʚʘʷ ʢʨʫʧʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ LEP ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʦʚʦʡ ʦʭʣʘʞʜʘʶʱʝʡ 

ʩʠʩʪʝʤʳ
155
. ɺ ʥʝʢʦʪʦʨʳʭ ʙʣʦʢʘʭ ʫʩʢʦʨʝʥʠʷ ʧʫʯʢʦʚ ʯʘʩʪʠʮ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ï ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳ, ʝʩʣʠ ʚʳ ʤʦʞʝʪʝ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʫʜʝʨʞʠʚʘʪʴ ʠʭ ʚ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʥʦʚʦʡ ʩʠʩʪʝʤʝ 

ʦʭʣʘʞʜʝʥʠʷ ʙʣʦʢʠ ʫʩʢʦʨʠʪʝʣʷ ʧʦʛʨʫʞʘʣʠʩʴ ʚ ʜʶʘʨʳ ʩ ʞʠʜʢʠʤ ʛʝʣʠʝʤ, ʦʭʣʘʞʜʘʷ ʠʭ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ -269 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. (ɺ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ 

ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ -273 ʛʨʘʜʫʩʦʚ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʧʦʟʚʦʣʠʣʦ 

ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʠʶ ʚ ʧʫʯʢʘʭ ʯʘʩʪʠʮ ʧʨʠʤʝʨʥʦ ʥʘ 5 ʧʨʦʮʝʥʪʦʚ. 

ʇʦʩʣʝʜʦʚʘʣʠ ʠ ʜʨʫʛʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʉʥʷʣʠ ʩ ʧʦʣʢʠ ʩʪʘʨʳʝ ʙʣʦʢʠ ʫʩʢʦʨʠʪʝʣʷ, 

ʢʦʪʦʨʳʝ ʚ ʎɽʈʅʝ ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʚʩʪʨʷʭʥʫʣʠ, ʩʤʦʥʪʠʨʦʚʘʣʠ ʠ ʟʘʜʝʡʩʪʚʦʚʘʣʠ ʩʥʦʚʘ: 

ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮ ʩʣʝʛʢʘ ʧʦʜʩʪʨʦʠʣʠʩʴ, ʠ ʪʦʛʜʘ ʦʛʨʦʤʥʳʝ ʤʘʛʥʠʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʬʦʢʫʩʠʨʦʚʢʠ ʧʫʯʢʦʚ ʯʘʩʪʠʮ, ʧʨʠʜʘʣʠ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʦʣʯʦʢ ʵʥʝʨʛʠʠ. ʉ ʢʘʞʜʦʡ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ɾʘʥʦ ʠ ʝʛʦ ʢʦʤʘʥʜʘ ʧʨʠʙʣʠʞʘʣʠ ʤʘʰʠʥʫ ʚʩʝ ʙʣʠʞʝ ʠ ʙʣʠʞʝ ʢ ʧʦʩʣʝʜʥʝʤʫ 

ʨʫʙʝʞʫ. ʅʝʢʦʪʦʨʳʤ ʫʯʝʥʳʤ ʚ ʎɽʈʅʝ ʢʘʟʘʣʦʩʴ, ʙʫʜʪʦ ʦʥʠ ï ʛʝʨʦʠ ʩʝʨʠʘʣʘ ñɿʚʝʟʜʥʳʡ ʧʫʪʴò ʠ 

ʣʝʪʷʪ ʥʘ ʟʚʝʟʜʦʣʝʪʝ ñʕʥʪʝʨʧʨʘʡʟò, ʘ ʧʝʨʝʧʘʯʢʘʥʥʳʡ ʤʘʩʣʦʤ ʉʢʦʪʪʠ ʢʨʠʯʠʪ ʠʟ ʤʘʰʠʥʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ: ñʀʟ ʥʝʝ ʥʝʣʴʟʷ ʚʳʞʘʪʴ ʙʦʣʴʰʝ!ò 

ʂʦʛʜʘ ʚʩʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ ʫʩʢʦʨʠʪʝʣʷ, ʢʦʤʘʥʜʘ ʨʝʰʠʣʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʰʠʥʫ, ʧʦʢʘ ʦʥʘ ʥʝ ʚʳʨʫʙʠʪʩʷ. ɺ LEP ʫʩʢʦʨʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʟʘʧʠʪʳʚʘʣʠʩʴ 

ʉɺʏ-ʛʝʥʝʨʘʪʦʨʘʤʠ, ʥʘʟʳʚʘʝʤʳʤʠ ʢʣʠʩʪʨʦʥʘʤʠ. (ʂʣʠʩʪʨʦʥ ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʠ ʚ ʚʘʰʝʡ 

ʜʦʤʘʰʥʝʡ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ, ʥʦ ʪʘʤ ʦʥ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ.) ɺ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʢʦʣʣʘʡʜʝʨ 

ʨʘʙʦʪʘʣ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ, ʠ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʜʠʥ ʢʣʠʩʪʨʦʥ ʚʳʭʦʜʠʣ ʠʟ ʩʪʨʦʷ, 

ʧʘʨʘ ʜʨʫʛʠʭ ʙʳʣʘ ʧʦʜ ʨʫʢʦʡ ï ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʧʫʯʢʦʚ ʯʘʩʪʠʮ. 

ʃʝʪʦʤ 2000 ʛʦʜʘ ʤʘʰʠʥʘ ʨʘʙʦʪʘʣʘ ʫʞʝ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ 

ʦʜʥʦʛʦ ʢʣʠʩʪʨʦʥʘ ʚʩʷ ʤʘʰʠʥʘ ʚʳʢʣʶʯʘʣʘʩʴ. 

ʆʪ ɾʘʥʦ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʥʝʤʘʣʳʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʫʙʝʜʠʪʴ ʪʝʭʥʠʢʦʚ ʨʘʙʦʪʘʪʴ ʚ ʪʘʢʦʤ 

ʥʝʫʩʪʦʡʯʠʚʦʤ ʨʝʞʠʤʝ. ʂʦʛʜʘ ʤʘʰʠʥʘ ʚʳʢʣʶʯʘʣʘʩʴ, ʪʨʝʙʦʚʘʣʦʩʴ ʚʨʝʤʷ ʠ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ, 

ʯʪʦʙʳ ʩʥʦʚʘ ʧʦʣʫʯʠʪʴ ʧʫʯʢʠ ʠ ʨʘʟʦʛʥʘʪʴ ʠʭ. ʀ ʜʘʞʝ ʪʦʛʜʘ ʥʝ ʙʳʣʦ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʧʫʯʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʧʝʨʝʟʘʧʫʩʢʘ, ʠʜʝʥʪʠʯʥʳ ʧʨʝʞʥʠʤ. ʕʪʦ ʥʘʧʨʷʛʘʣʦ ʪʝʭʥʠʢʦʚ, ʘ ʫʯʝʥʳʭ 

ʟʘʩʪʘʚʣʷʣʦ ʥʝʨʚʥʠʯʘʪʴ ï ʚʝʜʴ ʚ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ ʙʳʣʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʧʦʢʘ ʧʫʯʢʠ ʦʧʷʪʴ ʥʝ ʠʩʯʝʟʥʫʪ. 

ʊʝʤ ʣʝʪʦʤ LEP ʨʘʙʦʪʘʣ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ, ʨʘʟʛʦʥʷʷ ʧʫʯʢʠ ʜʦ ʵʥʝʨʛʠʡ ʚʳʰʝ 208 

ɻʵɺ. ʕʪʦ ʚʨʝʤʷ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʠ ʤʘʰʠʥʳ. ʂʣʠʩʪʨʦʥʳ 

ʦʪʢʣʶʯʘʣʠʩʴ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ, ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦʣʯʘʩʘ, ʯʪʦʙʳ ʩʥʦʚʘ 

ʟʘʧʦʣʥʠʪʴ ʤʘʰʠʥʫ ʫʩʢʦʨʷʶʱʠʤʠʩʷ ʯʘʩʪʠʮʘʤʠ. ɺʩʝ ʫʞʝ ʙʳʣʠ ʥʘ ʧʨʝʜʝʣʝ ʩʠʣ, ʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʩʝ ʥʝ ʙʳʣʦ... 

ʀ ʪʫʪ ɾʘʥʦ ʦʩʝʥʠʣʘ ʚʜʦʭʥʦʚʣʷʶʱʘʷ ʠʜʝʷ. ʆʥ ʙʳʩʪʨʦ ʧʨʦʜʝʣʘʣ ʨʘʩʯʝʪʳ, ʧʨʦʰʝʣ ʚ 

ʜʠʩʧʝʪʯʝʨʩʢʫʶ ʠ ʧʨʝʜʣʦʞʠʣ ʦʧʝʨʘʪʦʨʘʤ ʧʘʨʠ: ʝʩʣʠ ʦʥʠ ʩʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʚʘ ʩʝʘʥʩʘ 

ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ ʧʦʜʨʷʜ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ ʩʦʨʦʢʘ ʧʷʪʠ ʤʠʥʫʪ, ʦʥ ʪʫʪ ʞʝ ʨʘʟʜʝʥʝʪʩʷ 

ʜʦʛʦʣʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʙʣʠʞʘʡʰʠʝ ʜʚʘ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʜʣʠʣʠʩʴ ʧʷʪʴʜʝʩʷʪ ʦʜʥʫ ʤʠʥʫʪʫ ʠ ʯʘʩ 

ʩʦʨʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ
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. ñʂʘʢ ʦʥʠ ʵʪʦ ʩʜʝʣʘʣʠ? ɺʝʜʴ ʪʘʢʦʝ ʙʳʣʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ!ò ï 

                                                 
155 ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ LEP ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 1999 ʠ 2000 ʛʦʜʘʤʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʰʝʩʪʴ 

ʦʩʥʦʚʥʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ. ɼʣʷ ʧʦʜʨʦʙʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʩʫʪʠ ʢʘʞʜʦʛʦ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʵʥʝʨʛʠʶ ʧʫʯʢʘ ʩʤ.: 

P.Janot and ʄ. Kado. Direct search for the Standard Model Higgs boson. Comptes Rendus Physique. Vol. 3 (2002). P. 

1193. 

 

156 ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʨʘʩʩʢʘʟ ï ʚ ʤʘʪʝʨʠʘʣʘʭ ʎɽʈʅʘ: óThe Aleph experience: 25 years of memoriesô, 2nd edition, 

January 2006. 



ʛʦʚʦʨʠʣ ʧʦʪʦʤ ɾʘʥʦ. ʆʥ ʧʨʠʢʠʥʫʣ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʠ ʧʦʣʫʯʠʣ, ʯʪʦ ʦʥʘ ʙʳʣʘ 

ʧʦʯʪʠ ʥʫʣʝʚʦʡ! ʂ ʦʙʣʝʛʯʝʥʠʶ ʧʝʨʩʦʥʘʣʘ ʜʠʩʧʝʪʯʝʨʩʢʦʡ, ɾʘʥʦ ʚʟʷʣ ʩʚʦʝ ʦʙʝʱʘʥʠʝ ʥʘʟʘʜ ʠ 

ʚʤʝʩʪʦ ʩʝʘʥʩʘ ʩʪʨʠʧʪʠʟʘ ʚʳʩʪʘʚʠʣ ʦʧʝʨʘʪʦʨʘʤ ʰʘʤʧʘʥʩʢʦʝ. 

ʂʦʣʣʘʡʜʝʨ ʨʘʙʦʪʘʣ ʥʘ ʧʨʝʜʝʣʝ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʉ ʢʘʞʜʦʡ ʧʝʨʝʜʝʣʢʦʡ ʦʥ, ʢʘʟʘʣʦʩʴ, 

ʩʪʘʥʦʚʠʣʩʷ ʚʩʝ ʤʝʥʝʝ ʧʦʭʦʞʠʤ ʥʘ ʭʦʨʦʰʦ ʦʪʣʘʞʝʥʥʳʡ, ʪʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʚʩʝ ʙʦʣʝʝ ï ʥʘ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʜʠʢʦʝ ʞʠʚʦʪʥʦʝ. ʅʝʦʞʠʜʘʥʥʦ ʦʥ ʠʟʜʘʚʘʣ ʨʳʢ ʩʪʨʘʰʥʦʡ ʩʠʣʳ, ʘ ʧʦʪʦʤ ʯʝʨʝʟ 

ʤʠʥʫʪʫ ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ, ʙʫʜʪʦ ʫʩʪʘʚ. ɺʥʠʟʫ ʚ ʪʫʥʥʝʣʝ LEP ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʣʫʯʝʥʠʷ, 

ʠʩʧʫʩʢʘʝʤʦʛʦ ʧʫʯʢʘʤʠ, ʥʝʢʦʪʦʨʳʝ ʫʟʣʳ ʤʘʰʠʥʳ ʜʘʞʝ ʥʘʯʘʣʠ ʩʧʝʢʘʪʴʩʷ, ʧʨʠʦʙʨʝʪʘʷ 

ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʦʪʪʝʥʦʢ
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. 

15 ʠʶʥʷ ʛʨʝʯʝʩʢʠʡ ʬʠʟʠʢ ʅʠʢʦʝ ʂʦʥʩʪʘʥʪʠʥʠʜʠʩ ʚʦʰʝʣ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʩʘʡʪ ñɸʣʝʬʘò ï 

ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʙʦʣʴʰʠʭ ʜʝʪʝʢʪʦʨʦʚ ʢʦʣʣʘʡʜʝʨʘ ʎɽʈʅʘ, ï ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʩʣʝʜʥʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʂʘʞʜʦʝ ʫʪʨʦ ʜʝʪʝʢʪʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʣ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ, 

ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʣʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʜʥʷ ʠ ʚʳʥʦʩʠʣʘ ʚ ʦʪʜʝʣʴʥʳʡ ʩʧʠʩʦʢ 

ʩʦʙʳʪʠʷ, ʢʘʟʘʚʰʠʝʩʷ ʠʥʪʝʨʝʩʥʳʤʠ. ɺ ʪʦ ʫʪʨʦ ʦʥʘ ʦʙʥʘʨʫʞʠʣʘ ʣʶʙʦʧʳʪʥʦʝ ʩʦʙʳʪʠʝ
158

. 

ʂʦʥʩʪʘʥʪʠʥʠʜʠʩ ʨʝʰʠʣ ʝʛʦ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ. ʀʪʘʢ, ʦʥ ʫʚʠʜʝʣ ʯʝʪʳʨʝ 

ʦʪʯʝʪʣʠʚʳʭ ʩʪʨʫʠ ʯʘʩʪʠʮ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʦʨʦʞʜʝʥʘ ʢʚʘʨʢʦʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ. ʇʦʩʣʝ ʝʱʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʚʝʨʦʢ ʂʦʥʩʪʘʥʪʠʥʠʜʠʩ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʜʚʘ ʢʚʘʨʢʘ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʦʪ ʨʘʩʧʘʜʘ ʯʘʩʪʠʮ ʩ ʤʘʩʩʦʡ ʦʢʦʣʦ 91 ɻʵɺ ï ʵʪʦ ʥʘʚʝʨʥʷʢʘ ʙʳʣʠ Z-ʯʘʩʪʠʮʳ. ɼʚʘ 

ʜʨʫʛʠʭ ʢʚʘʨʢʘ ʧʨʦʠʟʦʰʣʠ ʦʪ ʢʘʢʦʡ-ʪʦ ʝʱʝ ʯʘʩʪʠʮʳ ʩ ʤʘʩʩʦʡ ʧʨʠʤʝʨʥʦ 114 ɻʵɺ ï ʜʣʷ 

Z-ʯʘʩʪʠʮʳ ʦʥʘ ʙʳʣʘ ʩʣʠʰʢʦʤ ʪʷʞʝʣʦʡ. ʂʦʥʩʪʘʥʪʠʥʠʜʠʩ ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪ ʩʚʦʠʤ ʢʦʣʣʝʛʘʤ. 

ʇʦ ʠʭ ʩʦʚʝʪʫ ʦʥ ʧʨʦʚʝʣ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʧʨʦʚʝʨʦʢ. ñʗ ʩʤʦʪʨʝʣ ʥʘ ʵʪʦ ʩʦʙʳʪʠʝ, ʟʘʜʘʚʘʣ ʩʝʙʝ 

ʚʦʧʨʦʩʳ, ʧʨʦʚʝʨʷʣ. ʊʘʢ ʷ ʧʨʦʚʝʣ ʧʦʣʯʘʩʘ, ʤʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ ʯʘʩ. ʀ ʯʝʤ ʙʦʣʴʰʝ ʷ ʩʤʦʪʨʝʣ ʥʘ 

ʜʘʥʥʳʝ, ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʚʝʨʷʣ, ʪʝʤ ʙʦʣʴʰʝ ʚʩʝ ʵʪʦ ʧʦʭʦʜʠʣʦ ʥʘ ʨʦʞʜʝʥʠʝ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʀ 

ʵʪʦ ʙʳʣʦ ʪʘʢ ʢʨʘʩʠʚʦ, ʪʘʢ ʯʫʜʝʩʥʦ!ò ï ʨʘʩʩʢʘʟʳʚʘʣ ʦʥ. 

ɺ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʫʩʧʝʭ ʧʨʠʭʦʜʠʪ ʪʦʣʴʢʦ ʢ ʦʯʝʥʴ ʪʝʨʧʝʣʠʚʳʤ ʣʶʜʷʤ. 

ɼʝʪʝʢʪʦʨ ʪʦʛʜʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʥʝʯʪʦ ʚʨʦʜʝ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʩʧʘʜʘ ʯʘʩʪʠʮʳ 

ʍʠʛʛʩʘ, ʥʦ ʝʜʠʥʠʯʥʦʝ ʤʠʤʦʣʝʪʥʦʝ ʚʠʜʝʥʠʝ, ʢʘʢʠʤ ʙʳ ʧʨʝʢʨʘʩʥʳʤ ʦʥʦ ʥʠ ʙʳʣʦ, ʚ ʬʠʟʠʢʝ ʥʝ 

ʟʥʘʯʠʪ ʥʠʯʝʛʦ. ɺʳ ʜʦʣʞʥʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʦʙʳʪʠʝ ʩʥʦʚʘ ʠ ʩʥʦʚʘ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʩʪʴ. ɺʝʜʴ ʚ ʢʚʘʥʪʦʚʦʤ ʤʠʨʝ ʩʪʨʘʥʥʳʝ ʚʝʱʠ ʩʣʫʯʘʶʪʩʷ ʩʧʣʦʰʴ 

ʠ ʨʷʜʦʤ. 

ʇʨʘʚʠʣʘ ʦʙʲʷʚʣʝʥʠʷ ʦʙ ʦʪʢʨʳʪʠʷʭ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʪʘʢʦʚʳ: ʧʝʨʝʜ ʪʝʤ 

ʢʘʢ ʢʨʠʯʘʪʴ ñʕʚʨʠʢʘ!ò, ʙʝʞʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʭʚʘʩʪʘʪʴʩʷ, ʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʚʘʰʘ ʥʦʚʘʷ ʯʘʩʪʠʮʘ ʥʝ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦʛʦ ʵʬʬʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʥʝʦʞʠʜʘʥʥʦ ʚʦʟʥʠʢ ʠ ʟʘʧʫʪʘʣ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢ ʢʦʛʜʘ ʚʳ ʤʦʞʝʪʝ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ 

ʫʚʝʨʝʥʥʳʤʠ, ʯʪʦ ʦʪʢʨʳʪʠʝ ʧʨʦʠʟʦʰʣʦ? ɸ ʪʦʛʜʘ, ʢʦʛʜʘ ʯʘʩʪʠʮʘ ʧʦʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʠ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʝʪʢʦ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʬʣʫʢʪʫʘʮʠʷ, ʤʝʥʝʝ ʝʜʠʥʠʮʳ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ. ʕʪʫ ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʩʨʘʚʥʠʚʘʷ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʚʳ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ (ʩʠʛʥʘʣʴʥʳʝ ʩʦʙʳʪʠʷ), ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ ʚʳ ʙʳ 

ʫʚʠʜʝʣʠ, ʝʩʣʠ ʙʳ ʯʘʩʪʠʮʳ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ (ʬʦʥʦʤ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʫʚʝʨʝʥʥʦʩʪʠ ʚ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʦʪʢʨʳʪʠʠ ʬʠʟʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ, ʥʘʟʳʚʘʝʤʫʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʠ ʦʙʦʟʥʘʯʘʝʤʫʶ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ ů. ɽʩʣʠ ʫ ʚʘʩ ʝʩʪʴ 

ʦʪʢʣʦʥʝʥʠʝ ʩʠʛʥʘʣʴʥʦʛʦ ʩʦʙʳʪʠʷ ʦʪ ʬʦʥʘ, ʨʘʚʥʦʝ 3ů, ʚʳ ʤʦʞʝʪʝ ʟʘʷʚʠʪʴ ʦʙ 

ñɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠò ʥʦʚʦʡ ʯʘʩʪʠʮʳ, ʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʦʪʢʨʳʪʠʝ ʢʘʢ 

ʥʘʩʪʦʷʱʝʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ů ʥʝ ʤʝʥʝʝ 5. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 

                                                                                                                                                                  
 

157 ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʚʨʝʞʜʝʥʠʡ ʚʦʟʥʠʢʣʦ ʫ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠʟʦʣʷʮʠʠ ʚʦʢʨʫʛ ʢʘʙʝʣʷ. (ʉʤ.: ʅ. Schonbacher and 

ʄ. Tavlet. Absorbed doses and radiation damage during the 11 years of LEP operation. Nuclear Instruments and 

Methods in Physics Research B. Vol. 217. Iss. 1, 2004. P. 77-96.) 

 

158 ʕʪʦʪ ʧʝʨʚʳʡ ʥʘʤʝʢ ʥʘ ʍʠʛʛʩʘ ʙʳʣ ʟʘʧʠʩʘʥ ʥʘ ʜʝʪʝʢʪʦʨʝ ñɸʣʝʬò 6 ʠʶʥʷ 2000 ʛʦʜʘ ʢʘʢ ʯʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

LEP ʟʘ ʥʦʤʝʨʦʤ 54698. 

 



ʤʝʥʝʝ ʦʜʥʦʛʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠʢʘʢʠʭ ʨʝʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʚʝʣʠʯʠʥʫ ů ʩʚʝʨʭʫ, ʣʶʙʦʝ ʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʟʥʘʯʘʝʪ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. 

 

ɺ ʢʦʥʮʝ ʠʶʥʷ ʯʣʝʥʳ ʛʨʫʧʧʳ ʜʝʪʝʢʪʦʨʘ ñɸʣʝʬʘò ʩʦʙʨʘʣʠʩʴ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʂʦʥʩʪʘʥʪʠʥʠʜʠʩ ʩ ʚʦʦʜʫʰʝʚʣʝʥʠʝʤ ʨʘʩʩʢʘʟʘʣ ʦ ʩʦʙʳʪʠʠ, ʢʦʪʦʨʦʝ ʦʥ ʫʚʠʜʝʣ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ. ʆʥʦ ʷʚʥʦ ʚʳʜʝʣʷʣʦʩʴ ʩʨʝʜʠ ʚʩʝʭ ʧʨʦʯʠʭ ʩʪʦʣʢʥʦʚʝʥʠʡ. ʉʦʙʳʪʠʝ 

ʩʣʫʯʠʣʦʩʴ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ, ʥʦ ʫ ʩʣʫʰʘʪʝʣʝʡ ʧʦʷʚʠʣʘʩʴ ʥʘʜʝʞʜʘ ï ʤʦʞʝʪ ʙʳʪʴ, ʦʥʠ ʥʘʢʦʥʝʮ 

ʚʳʰʣʠ ʥʘ ʩʣʝʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ? 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʘʜʠʮʠʷ ʩʝʢʨʝʪʥʦʩʪʠ ʩʨʝʜʠ ʬʠʟʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʢʦʣʣʘʡʜʝʨʘʭ ʯʘʩʪʠʮ. 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʠʟʫʯʘʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʧʨʦʚʦʜʠʪ ʩʚʦʡ ʘʥʘʣʠʟ ʠ ʜʝʣʘʝʪ ʚʩʝ 

ʚʦʟʤʦʞʥʦʝ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʚʦʠ ʦʪʢʨʳʪʠʷ ʚ ʪʘʡʥʝ ʦʪ ʜʨʫʛʠʭ ʛʨʫʧʧ. ʅʦ ʚ ʪʘʢʠʭ ʥʘʫʯʥʳʭ 

ʮʝʥʪʨʘʭ, ʢʘʢ ʎɽʈʅ, ʩʣʫʭʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʳʩʪʨʦ. ʇʨʦʰʣʦ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ 

ʚʦʟʙʫʞʜʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʙʳʚʘʣʠ ʚʩʝ ʚ ʢʦʤʘʥʜʝ ñɸʣʝʬʘò, ʩʪʘʣʦ ʜʦʩʪʦʷʥʠʝʤ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʇʘʪʨʠʢ ɾʘʥʦ ʚʳʨʘʟʠʣ ʯʫʚʩʪʚʘ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʎɽʈʅʘ ʪʘʢ: ñɺʦʟʥʠʢʣʦ 

ʦʱʫʱʝʥʠʝ, ʯʪʦ ʤʳ ʥʘʢʦʥʝʮ ʚʦʟʥʘʛʨʘʞʜʝʥʳ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʘʟʦʯʘʨʦʚʘʥʠʡ. ʅʦ 

ʝʩʣʠ ʚʳ ï ʫʯʝʥʳʡ, ʚʳ ʟʥʘʝʪʝ, ʯʪʦ ʚ ʥʘʫʢʝ ʧʨʘʚʠʪ ʩʪʘʪʠʩʪʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʭʦʜʷʪ ʠ ʫʭʦʜʷʪ. 

ɺʳ ʛʦʚʦʨʠʪʝ ʩʝʙʝ ï ʩʧʦʢʦʡʥʦ, ʥʝ ʪʝʨʷʝʤ ʩʘʤʦʦʙʣʘʜʘʥʠʷ. ʕʪʦ ʥʘʰ ʰʘʥʩ. ʊʘʢ ʜʘʚʘʡʪʝ ʞʝ 

ʠʩʧʦʣʴʟʫʝʤ ʝʛʦò. 

ʇʝʨʝʜ ʬʠʟʠʢʘʤʠ ñɸʣʝʬʘò ʚʩʪʘʣʘ ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʠʤ ʙʳʣʦ ʥʫʞʥʦ, 

ʵʪʦ ʚʨʝʤʷ, ʘ ʚʨʝʤʝʥʠ ʫ ʥʠʭ ʢʘʢ ʨʘʟ ʠ ʥʝ ʙʳʣʦ. ʂʦʣʣʘʡʜʝʨ LEP ʧʣʘʥʠʨʦʚʘʣʠ ʟʘʢʨʳʪʴ ʚ 

ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ, ʠ ʦʩʪʘʚʘʣʘʩʴ ʪʦʣʴʢʦ ʧʘʨʘ ʤʝʩʷʮʝʚ ʥʘ ʪʦ, ʯʪʦʙʳ ʝʱʝ ʨʘʟ ʧʦʧʳʪʘʪʴʩʷ 

ʫʚʠʜʝʪʴ ʩʠʛʥʘʣʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʨʦʞʜʝʥʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. 

ɺ ʠʶʣʝ ʚ ʎɽʈʅʝ ʧʨʦʰʣʦ ʦʜʥʦ ʠʟ ʨʝʛʫʣʷʨʥʳʭ ʟʘʩʝʜʘʥʠʡ ʂʦʤʠʪʝʪʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʥʘ 

LEP, ʥʘ ʢʦʪʦʨʦʤ ʫʯʝʥʳʝ ʠ ʠʥʞʝʥʝʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʤʘʰʠʥʳ, ʦʙʳʯʥʦ 

ʜʝʣʘʣʠ ʜʦʢʣʘʜʳ ʦ ʭʦʜʝ ʨʘʙʦʪ ʠ ʦʙʩʫʞʜʘʣʠ ʚʩʷʢʠʝ ʧʨʦʙʣʝʤʳ. ɺʜʦʭʥʦʚʣʝʥʥʳʝ ʩʠʛʥʘʣʦʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʥʘ ñɸʣʝʬʝò, ʛʨʫʧʧʳ ʚʩʝʭ ʯʝʪʳʨʝʭ ʜʝʪʝʢʪʦʨʦʚ ʧʨʠʟʚʘʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʦʜʣʠʪʴ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʳ ʥʘ ʜʚʝ ʥʝʜʝʣʠ
159
. ʎʝʨʥʦʚʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʦʛʣʘʩʠʣʦʩʴ ʠ 

ʚʩʪʘʚʠʣʦ ʚ ʧʣʘʥ ʜʚʫʭʥʝʜʝʣʴʥʦʝ ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʧʦ ʧʨʠʯʠʥʝ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ʂʦʣʣʘʡʜʝʨ, ʩʢʘʟʘʣʠ ʫʯʝʥʳʤ, ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ. ɿʘʢʨʳʪʦʝ 

ʟʘʩʝʜʘʥʠʝ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʦʙʩʫʞʜʝʥʠʶ ʩʠʪʫʘʮʠʠ ʙʳʣʦ ʥʘʟʥʘʯʝʥʦ ʥʘ ʥʘʯʘʣʦ 

ʩʝʥʪʷʙʨʷ. 

ʎʝʨʥʦʚʩʢʘʷ ʢʦʤʘʥʜʘ ʨʘʙʦʪʘʣʘ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʋʯʝʥʳʝ ʦʧʨʦʙʦʚʘʣʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʚ ʥʘʜʝʞʜʝ ʫʚʝʣʠʯʠʪʴ ʰʘʥʩʳ ʦʙʥʘʨʫʞʠʪʴ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ʆʧʝʨʘʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʨʘʙʦʪʫ ʤʘʰʠʥʳ ʥʘ ʩʘʤʦʤ ʧʨʝʜʝʣʝ ʝʝ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʅʘ ʩʝʥʪʷʙʨʴʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʎɽʈʅʘ ʃʫʯʘʥʦ ʄʘʡʘʥʠ ʠ ʜʠʨʝʢʪʦʨ 

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʈʦʜʞʝʨ ʂʵʰʤʦʨ ʧʨʦʚʝʣʠ ʧʝʨʝʛʦʚʦʨʳ ʩ ʜʨʫʛʠʤʠ ʩʪʘʨʰʠʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʠ 

ʫʯʝʥʳʤʠ ʎɽʈʅʘ ʠ ʦʙʩʫʜʠʣʠ ʩʦʩʪʦʷʥʠʝ ʜʝʣ. ʉ ʠʶʥʷ ʢʦʤʘʥʜʘ ñɸʣʝʬʘò ʟʘʤʝʪʠʣʘ ʝʱʝ ʜʚʘ 

ʩʪʦʣʢʥʦʚʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʨʘʟʠʪʝʣʴʥʦ ʧʦʭʦʞʠ ʥʘ ʪʦ, ʯʪʦ ʂʦʥʩʪʘʥʪʠʥʠʜʠʩ ʚʠʜʝʣ 15 

ʠʶʥʷ. ʀʭ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʙʳʣʘ 3,9ů ï ʟʥʘʯʝʥʠʝ ʥʝʧʣʦʭʦʝ ʠ ʦʙʥʘʜʝʞʠʚʘʶʱʝʝ, ʥʦ 

ʥʝ ʜʦʪʷʛʠʚʘʶʱʝʝ ʜʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʦʪʢʨʳʪʠʝ. ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ï ʥʘ ʜʝʪʝʢʪʦʨʝ ñɼʝʣʴʬʠò ï ʪʘʢʞʝ ʚʳʩʣʝʜʠʣʘ ʜʚʘ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʩʚʷʟʘʥʳ 

ʩ ʨʦʞʜʝʥʠʝʤ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʥʦ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʥʘʜʝʞʥʳʤʠ. ʂʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʳʪʠʡ, ʩʦʙʨʘʥʥʳʭ ʩʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʜʝʪʝʢʪʦʨʦʚ, ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 2,7ů. ʇʦ ʢʨʠʪʝʨʠʷʤ, 

ʧʨʠʥʷʪʳʤ ʫ ʬʠʟʠʢʦʚ, ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʩʦʙʳʪʠʝ ʢʘʢ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʘʩʪʠʮʳ. 

ʅʘ ʚʦʣʥʝ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʯʠʩʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚ ʨʦʞʜʝʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʚʩʝ ʯʝʪʳʨʝ 

ʢʦʤʘʥʜʳ ʜʝʪʝʢʪʦʨʦʚ ʧʦʧʨʦʩʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʎɽʈʅʘ ʦʪʩʨʦʯʠʪʴ ʟʘʢʨʳʪʠʝ ʫʩʢʦʨʠʪʝʣʷ
160

. 

                                                 
159 ʇʨʦʪʦʢʦʣ 55-ʛʦ ʟʘʩʝʜʘʥʠʷ ʂʦʤʠʪʝʪʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʥʘ LEP ʦʪ 20 ʠʶʣʷ 2000 ʛʦʜʘ. 

 

160 ʉʤ. ʧʨʦʪʦʢʦʣ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʨʳʪʦʛʦ ʩʝʤʠʥʘʨʘ ʂʦʤʠʪʝʪʘ LEP ʦʪ 5 ʩʝʥʪʷʙʨʷ 2000 ʛʦʜʘ. 



ʆʬʠʮʠʘʣʴʥʦ LEP ʦʩʪʘʚʘʣʦʩʴ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ ʜʦ ʦʩʪʘʥʦʚʢʠ, ʠ ʫʯʝʥʳʝ ʧʦʧʨʦʩʠʣʠ 

ʧʨʦʜʣʠʪʴ ʨʘʙʦʪʫ ʝʱʝ ʥʘ ʜʚʘ ʤʝʩʷʮʘ, ʪʦ ʝʩʪʴ ʚʳʢʣʶʯʠʪʴ ʤʘʰʠʥʫ ʥʝ ʨʘʥʴʰʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ 

ʜʝʢʘʙʨʷ 2000 ʛʦʜʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʬʠʟʠʢʠ ʥʘʜʝʷʣʠʩʴ ʟʘʩʝʯʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʣʝʜʦʚ ʯʘʩʪʠʮ 

ʍʠʛʛʩʘ. ʇʦʩʣʝ ʟʘʩʝʜʘʥʠʷ ʊʠʮʠʘʥʦ ʂʘʤʧʦʨʝʟʠ, ʛʣʘʚʘ ʢʦʤʘʥʜʳ ʜʝʪʝʢʪʦʨʘ ñɼʝʣʴʬʠò, ʩʢʘʟʘʣ: 

ñʄʳ ʥʝ ʭʦʪʠʤ ʦʩʪʘʪʴʩʷ ʚ ʠʩʪʦʨʠʠ ʣʶʜʴʤʠ, ʫʧʫʩʪʠʚʰʠʤʠ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘò. ɼʨʫʛʦʡ ʬʠʟʠʢ ʠʟ 

ʎɽʈʅʘ, ʂʨʠʩ ʊʘʣʣʠ, ʙʳʣ ʧʦʣʦʥ ʦʧʪʠʤʠʟʤʘ ʠ ʜʘʞʝ ʚʦʩʢʣʠʢʥʫʣ: ñʅʘ ʛʦʨʠʟʦʥʪʝ ʫʞʝ ʧʦʷʚʠʣʘʩʴ 

ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ!ò
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ʈʫʢʦʚʦʜʩʪʚʦ ʎɽʈʅʘ ʜʘʣʦ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʜʣʠʪ ʨʘʙʦʪʫ LEP, ʪʦʣʴʢʦ ʝʩʣʠ ʝʩʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ñʭʦʨʦʰʠʝ ʰʘʥʩʳ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʝʟʫʩʣʦʚʥʳʝ ʦʪʢʨʳʪʠʷò
162
. ʇʦʩʣʝ ʜʦʣʛʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʨʝʰʠʣʠʩʴ ʥʘ 

ʢʦʤʧʨʦʤʠʩʩ ï ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʪʩʨʦʯʢʫ ʜʦ 2 ʥʦʷʙʨʷ
163
. ʈʘʙʦʪʘʪʴ ʜʦʣʴʰʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʟʘʜʝʨʞʢʝ ʨʘʙʦʪ ʧʦ ʤʦʥʪʘʞʫ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ
164

. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʘʛʘʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʎɽʈʅʘ, ʜʘʞʝ ʝʩʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʠ ʥʘʭʦʜʠʣʩʷ ʚ 

ʜʦʩʪʫʧʥʦʡ ʦʙʣʘʩʪʠ ʵʥʝʨʛʠʡ ʠ ʤʘʰʠʥʘ ʨʘʙʦʪʘʣʘ ʙʳ ʜʦ ʜʝʢʘʙʨʷ, ʫʯʝʥʳʝ ʚʨʷʜ ʣʠ ʫʩʧʝʣʠ ʙʳ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʫʯʘʩʪʠʝʤ ʯʘʩʪʠʮ ʍʠʛʛʩʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 5ů, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʦʙ ʦʪʢʨʳʪʠʠ. 

ʉʣʫʭʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʎɽʈʅʝ ʦʪʢʨʳʪʠʝ ʥʘ ʧʦʜʭʦʜʝ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʜʘʣʝʢʦ ʟʘ ʝʛʦ 

ʧʨʝʜʝʣʳ. ʀ ʚʦʪ ʦʜʥʘʞʜʳ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʰʝʩʪʠ ʪʳʩʷʯ ʤʠʣʴ ʦʪ ɾʝʥʝʚʳ, ʥʘ ʦʩʪʨʦʚʝ ʏʝʜʞʫ, 

ʥʝʜʘʣʝʢʦ ʦʪ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʛʨʫʧʧʘ ʫʯʝʥʳʭ ʚʩʪʨʝʪʠʣʘʩʴ ʟʘ 

ʫʞʠʥʦʤ. ʆʥʠ ʧʨʠʝʭʘʣʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʶ Cosmo 2000, ʧʦʩʚʷʱʝʥʥʫʶ ʧʨʦʙʣʝʤʘʤ ʬʠʟʠʢʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʪʝʦʨʠʷʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. ʂʦʛʜʘ ʨʘʟʛʦʚʦʨ ʟʘʰʝʣ ʦ ʬʠʟʠʢʝ, 

ɻʦʨʜʠ ʂʝʡʥ, ʜʠʨʝʢʪʦʨ ʄʠʯʠʛʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʫʧʦʤʷʥʫʣ, ʯʪʦ ʚ ʎɽʈʅʝ, 

ʚʦʟʤʦʞʥʦ, ʥʘʰʣʠ ʩʣʝʜ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʆʙʩʫʞʜʝʥʠʝ ʙʳʣʦ ʧʨʝʨʚʘʥʦ ʟʚʫʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ 

ʙʝʟʦʰʠʙʦʯʥʦ ʫʟʥʘʣʠ ʛʦʣʦʩ ʉʪʠʚʝʥʘ ʍʦʢʠʥʛʘ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʂʝʡʥʫ ʧʘʨʠ. ñɹʦʟʦʥ ʍʠʛʛʩʘ 

ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥ ʥʠ ʥʘ LEP, ʥʠ ʥʘ ʣʶʙʦʤ ʜʨʫʛʦʤ ʢʦʣʣʘʡʜʝʨʝ ʯʘʩʪʠʮò, ï ʩʢʘʟʘʣ 

ʍʦʢʠʥʛ. ʇʦʩʣʝ ʪʘʢʦʛʦ ʢʘʪʝʛʦʨʠʯʥʦʛʦ ʟʘʷʚʣʝʥʠʷ ʂʝʡʥ ʠ ʍʦʢʠʥʛ ʨʝʰʠʣʠ ʟʘʢʣʶʯʠʪʴ ʧʘʨʠ ʥʘ 

ʩʪʦ ʜʦʣʣʘʨʦʚ. 

ʉʦʤʥʝʥʠʷ ʍʦʢʠʥʛʘ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʡʪʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʨʘʙʦʪʝ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʠʤ ʚ 1995 ʛʦʜʫ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʧʨʝʜʩʢʘʟʳʚʘʣ, ʯʪʦ ñʚʠʨʪʫʘʣʴʥʳʝ ʯʝʨʥʳʝ 

ʜʳʨòr ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʳʤ ʥʘʙʣʶʜʝʥʠʝ ʯʘʩʪʠʮ ʍʠʛʛʩʘ
165
. ɺʠʨʪʫʘʣʴʥʳʝ ʯʝʨʥʳʝ 

ʜʳʨʳ ï ʣʶʙʦʧʳʪʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ʋʯʝʥʳʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʨʳ ʯʘʩʪʠʮ, ʪʘʢʠʭ ʢʘʢ 

ʵʣʝʢʪʨʦʥʳ ʠ ʠʭ ʜʚʦʡʥʠʢʠ ʠʟ ʘʥʪʠʚʝʱʝʩʪʚʘ ï ʧʦʟʠʪʨʦʥʳ, ï ʤʦʛʫʪ ʚʥʝʟʘʧʥʦ ʨʦʜʠʪʴʩʷ ʚ 

ʚʘʢʫʫʤʝ ʠʟ-ʟʘ ʢʚʘʥʪʦʚʳʭ ʬʣʫʢʪʫʘʮʠʡ ʵʥʝʨʛʠʠ. ɺʠʨʪʫʘʣʴʥʳʝ ʯʝʨʥʳʝ ʜʳʨʳ ʚʝʜʫʪ ʩʝʙʷ 

                                                                                                                                                                  
 

161 Alison Abbott. Cern considers chasing up hints of Higgs boson. Nature. Vol. 407. 7 September 2000. 

 

162 ʉʤ. ʧʨʦʪʦʢʦʣ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʨʳʪʦʛʦ ʟʘʩʝʜʘʥʠʷ ʩʝʤʠʥʘʨʘ ʢʦʤʠʪʝʪʘ LEP, ʩʩʳʣʢʘ ʧʨʠʚʝʜʝʥʘ ʚʳʰʝ. 

 

163 ʉʤ. ʧʨʦʪʦʢʦʣ 148-ʛʦ ʟʘʩʝʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʎɽʈʅʘ ʦʪ 14 ʩʝʥʪʷʙʨʷ 2000 ʛʦʜʘ. 

 

164 ɺ ʧʨʦʪʦʢʦʣʝ 148-ʛʦ ʟʘʩʝʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʎɽʈʅʘ ʦʪ 14 ʩʝʥʪʷʙʨʷ 2000 ʛʦʜʘ ʛʦʚʦʨʠʪʩʷ: 

ñʇʨʦʜʣʝʥʠʝ ʨʘʙʦʪʳ LEP ʚ 2001 ʛʦʜʫ ʧʨʠʚʝʜʝʪ ʢ ʟʘʜʝʨʞʢʝ ʟʘʧʫʩʢʘ LHC ʥʘ 18 ʤʝʩʷʮʝʚ ʠ ʙʫʜʝʪ ʩʪʦʠʪʴ ʦʢʦʣʦ 100 

ʤʠʣʣʠʦʥʦʚ ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚò. 

 

165 S. W. Hawking.Virtual black holes. arXiv: hep ï th/95ioo29v, 16 October 1995. ɺ ʨʝʟʶʤʝ ʩʪʘʪʴʠ ʍʦʢʠʥʛ 

ʫʪʚʝʨʞʜʘʝʪ: ñʕʪʘ ʧʦʪʝʨʷ ʢʚʘʥʪʦʚʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʦʯʝʥʴ ʤʘʣʘ ʜʣʷ ʚʩʝʛʦ, ʢʨʦʤʝ ʩʢʘʣʷʨʥʦʛʦ 

ʧʦʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʯʪʦ ʤʳ ʥʠʢʦʛʜʘ ʥʝ ʫʚʠʜʠʤ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ". (ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʧʨʦʮʠʪʠʨʦʚʘʥʥʳʭ ʥʠʞʝ ʩʪʘʪʝʡ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ ʧʨʝʧʨʠʥʪʦʚ óarXivô ʚ ʦʥʣʘʡʥʦʚʦʤ ʨʝʧʦʟʠʪʘʨʠʠ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʬʠʟʠʢʝ. ʂ ʧʨʠʤʝʨʫ, ʯʪʦʙʳ ʥʘʡʪʠ ʩʪʘʪʴʶ ʉʪʠʚʝʥʘ ʍʦʢʠʥʛʘ ñɺʠʨʪʫʘʣʴʥʳʝ 

ʯʝʨʥʳʝ ʜʳʨʳò (1995), ʥʫʞʥʦ ʥʘʙʨʘʪʴ ID ʩʪʘʪʴʠ, ʪʦ ʝʩʪʴ hep-th/95ioo29Vi ʚ ʧʦʠʩʢʦʚʦʡ ʩʪʨʦʢʝ ʥʘ ʩʘʡʪʝ 

(http://www.arxiv.og).) 

 



ʘʥʘʣʦʛʠʯʥʦ, ʥʦ ʠʭ ʧʦʨʦʞʜʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ. ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ 

ʍʦʢʠʥʛ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʨʥʳʭ ʜʳʨ ʜʣʠʣʦʩʴ ʙʳ ʚʩʝʛʦ ʤʛʥʦʚʝʥʠʝ, ʥʦ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ 

ʟʘʤʘʟʘʪʴ ʩʣʝʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. 

ʂʦʛʜʘ ʇʠʪʝʨ ʍʠʛʛʩ ʫʩʣʳʰʘʣ ʦ ʧʘʨʠ ʍʦʢʠʥʛʘ, ʵʪʦ ʥʝ ʧʨʦʠʟʚʝʣʦ ʥʘ ʥʝʛʦ ʦʩʦʙʦʛʦ 

ʚʧʝʯʘʪʣʝʥʠʷ. ñʍʦʢʠʥʛ, ï ʩʢʘʟʘʣ ʦʥ, ï ʤʝʭʘʥʠʯʝʩʢʠ ʧʝʨʝʥʝʩ ʚ ʬʠʟʠʢʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

ʠʜʝʠ ʛʨʘʚʠʪʘʮʠʠ, ʥʦ ʥʠ ʦʜʠʥ ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʦʙʣʘʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 

ʥʝ ʧʦʚʝʨʠʪ ʚ ʵʪʠ ʨʘʩʩʫʞʜʝʥʠʷ. ʉʣʦʚʘ ʍʦʢʠʥʛʘ ʟʚʫʯʘʪ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʥʘʜʝʷʥʥʦ, ï ʧʨʦʜʦʣʞʘʣ 

ʍʠʛʛʩ. ï ʀ ʚʦʦʙʱʝ ï ʷ ʦʯʝʥʴ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦ ʝʛʦ ʨʘʩʯʝʪʳ ʧʨʘʚʠʣʴʥʳò. 

ʊʦ, ʯʪʦ ʧʦʥʘʯʘʣʫ ʚʳʛʣʷʜʝʣʦ ʢʘʢ ʯʘʩʪʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ, ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʧʫʩʪʷ 

ʧʝʨʝʨʦʩʣʦ ʚ ʧʫʙʣʠʯʥʳʝ ʩʪʳʯʢʠ
166
. ʅʘ ʦʙʝʜʝ ʚ ʕʜʠʥʙʫʨʛʝ ʍʠʛʛʩ ʚʳʩʢʘʟʘʣʩʷ ʚ ʥʝʬʦʨʤʘʣʴʥʦʡ 

ʤʘʥʝʨʝ ʦ ʍʦʢʠʥʛʝ, ʠ ʝʛʦ ʩʣʦʚʘ ʙʳʣʠ ʫʩʣʳʰʘʥʳ ʨʝʧʦʨʪʝʨʦʤ ʠʟ ʛʘʟʝʪʳ ñScotsmanò. ʍʠʛʛʩ 

ʩʢʘʟʘʣ, ʯʪʦ ʍʦʢʠʥʛʘ ʪʨʫʜʥʦ ʚʦʚʣʝʯʴ ʚ ʜʠʩʢʫʩʩʠʶ ʠ ʯʪʦ ʠʟʚʝʩʪʥʳʡ ʢʦʩʤʦʣʦʛ ʥʝ ʩʪʦʣʴ ʦʪʢʨʳʪ 

ʜʣʷ ʦʙʱʝʥʠʷ, ʢʘʢ ʜʨʫʛʠʝ ʬʠʟʠʢʠ. ñɽʤʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ, ʩʭʦʜʷʪ ʩ ʨʫʢ ʣʶʙʳʝ ʟʘʷʚʣʝʥʠʷ. 

ɽʛʦ ʟʚʝʟʜʥʳʡ ʩʪʘʪʫʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʤʫ ʢʨʝʜʠʪ ʜʦʚʝʨʠʷ, ʢʦʪʦʨʦʛʦ ʜʨʫʛʠʝ ʣʠʰʝʥʳò, ï ʮʠʪʠʨʫʝʪ 

ʛʘʟʝʪʘ ʍʠʛʛʩʘ. ʂʦʤʤʝʥʪʘʨʠʡ ʦʪ ʍʦʢʠʥʛʘ ʧʦʩʣʝʜʦʚʘʣ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ. ʆʥ ʩʢʘʟʘʣ: ñʗ 

ʯʨʝʟʚʳʯʘʡʥʦ ʫʜʠʚʣʝʥ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴʶ ʚʳʩʢʘʟʳʚʘʥʠʡ ʍʠʛʛʩʘ. ʆʯʝʥʴ ʭʦʪʝʣʦʩʴ ʙʳ 

ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʦʙʩʫʞʜʘʪʴ ʙʝʟ ʣʠʯʥʳʭ ʚʳʧʘʜʦʚò. ʇʦʟʜʥʝʝ 

ʨʘʟʤʦʣʚʢʘ ʫʯʝʥʳʭ ʟʘʙʳʣʘʩʴ, ʥʦ ʠʭ ʚʟʛʣʷʜʳ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʠʪʴ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʭʦʜʠʣʠʩʴ. 

ɺ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ 2000 ʛʦʜʘ ʚ ʎɽʈʅʝ ʩʦʩʪʦʷʣʦʩʴ ʜʘʚʥʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʪʦʨʞʝʩʪʚʦ ʧʦ 

ʩʣʫʯʘʶ ʦʢʦʥʯʘʥʠʷ ʵʧʦʭʠ LEP. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʘʰʠʥʘ ʪʘʢ ʠ ʥʝ ʧʦʜʪʚʝʨʜʠʣʘ ʨʦʞʜʝʥʠʝ ʥʦʚʳʭ 

ʯʘʩʪʠʮ, ʥʦ ʩ ʝʝ ʧʦʤʦʱʴʶ ʧʨʝʜʝʣʴʥʦ ʪʦʯʥʦ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʤʘʩʩʳ W- ʠ Z-ʯʘʩʪʠʮ, ʘ ʪʝʦʨʠʷ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ï ʧʦʣʫʯʠʣʘ ʙʦʣʝʝ ʪʚʝʨʜʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʂʦʛʜʘ 

ʪʦʨʞʝʩʪʚʘ ʥʘʯʘʣʠʩʴ, ʤʝʥʝʜʞʝʨʳ ʎɽʈʅʘ ʧʨʦʚʝʣʠ ʝʱʝ ʦʜʥʦ ʟʘʢʨʳʪʦʝ ʟʘʩʝʜʘʥʠʝ ʩ ʫʯʘʩʪʠʝʤ 

ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʫʯʝʥʳʭ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢ ʧʨʦʜʚʠʛʘʝʪʩʷ ʦʭʦʪʘ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʉʠʪʫʘʮʠʷ 

ʟʘ ʵʪʦ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ɺʦʟʤʦʞʥʳʝ ʩʣʝʜʳ ʯʘʩʪʠʮʳ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʣʠʰʴ ʥʘ ʜʝʪʝʢʪʦʨʘʭ ñɸʣʝʬò ʠ ñɼʝʣʴʬʠò, ʠ ʦʙʱʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʜʝʪʝʢʪʦʨʦʚ, ʚ ʧʝʨʝʩʯʠʪʘʥʥʦʤ ʚʠʜʝ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 2,5ů. 

ʇʦʩʣʝʜʥʝʝ ʧʨʦʜʣʝʥʠʝ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ, ʢʦʪʦʨʦʛʦ ʫʯʝʥʳʝ ʜʦʙʠʣʠʩʴ, ʜʘʣʦ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʚʝʣʠʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʦ 3ů,  ʯʪʦ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʣʷ 

ʦʙʲʷʚʣʝʥʠʷ ʦ ʧʦʣʫʯʝʥʠʠ ñɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡò ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʋʯʝʥʳʭ 

ʧʦʧʨʦʩʠʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʨʘʙʦʪʳ ʢ 3 ʥʦʷʙʨʷ. 

ʋ ʩʦʪʨʫʜʥʠʢʦʚ ʎɽʈʅʘ ʙʳʣʠ ʚʝʩʢʠʝ ʧʨʠʯʠʥʳ ʦʩʪʦʨʦʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʩʦʙʳʪʠʷʤ, ʚ 

ʢʦʪʦʨʳʭ, ʢʘʢ ʦʥʠ ʧʦʜʦʟʨʝʚʘʣʠ, ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʣʝʜ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʦ 

ʚʩʝʭ ʧʷʪʠ ʩʦʙʳʪʠʷʭ ʨʦʞʜʘʣʠʩʴ ʙʦʟʦʥ ʍʠʛʛʩʘ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʝʛʦ Z-ʯʘʩʪʠʮʘ, ʠ ʪʘ ʠ ʜʨʫʛʘʷ 

ʟʘʪʝʤ ʨʘʩʧʘʜʘʣʠʩʴ ʥʘ ʢʚʘʨʢʠ. ʍʦʪʷ ʵʪʦ ʩʘʤʳʡ ʚʝʨʦʷʪʥʳʡ ʩʮʝʥʘʨʠʡ ʨʦʞʜʝʥʠʷ ʠ ʨʘʩʧʘʜʘ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʦʥ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 70 

ʧʨʦʮʝʥʪʦʚ. ʇʨʠʤʝʨʥʦ ʚ 20 ʧʨʦʮʝʥʪʘʭ ʩʣʫʯʘʝʚ Z-ʯʘʩʪʠʮʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʥʝʡʪʨʠʥʦ, ʢʦʪʦʨʳʝ 

ʧʨʦʥʦʩʷʪʩʷ ʯʝʨʝʟ ʜʝʪʝʢʪʦʨʳ, ʥʝ ʦʩʪʘʚʣʷʷ ʥʠʢʘʢʠʭ ʩʣʝʜʦʚ. ɺ ʦʩʪʘʣʴʥʳʭ ʧʨʠʤʝʨʥʦ 10 

ʧʨʦʮʝʥʪʘʭ ʩʣʫʯʘʝʚ Z-ʯʘʩʪʠʮʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʳ ʠʣʠ ʠʭ ʪʷʞʝʣʳʝ ʜʚʦʶʨʦʜʥʳʝ ʙʨʘʪʴʷ, 

ʥʘʟʳʚʘʝʤʳʝ ʤʶʦʥʘʤʠ. ʇʦʜʦʟʨʝʥʠʝ ʚʳʟʳʚʘʣʦ ʪʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʥʝ ʨʝʘʣʠʟʦʚʘʣʩʷ ʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ LEP ʩʦʙʳʪʠʷʭ, ʘ ʚʝʜʴ ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ 

ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʢʘʞʜʦʤ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʨʦʞʜʝʥʠʝʤ ʙʦʟʦʥʘ ʍʠʛʛʩʘ
167

. 

ʅʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʩʧʫʩʪʷ ʚ ʩʨʝʜʫ ʈʦʩʩ ɹʝʨʙʝʢʦ, ʬʠʟʠʢ ʩ ʜʨʫʛʦʛʦ ʜʝʪʝʢʪʦʨʘ LEP, 

ʥʘʟʳʚʘʝʤʦʛʦ L3, ʟʘʩʠʜʝʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʥ ʩʦʙʠʨʘʣʩʷ ʩʜʝʣʘʪʴ ʧʦʩʣʝʜʥʝʝ ʫʩʠʣʠʝ ʧʝʨʝʜ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʩʦʚʝʱʘʥʠʝʤ ʠ ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ ʜʝʪʝʢʪʦʨʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ 

                                                 
166 Alastair Dalton. Clash of the atom-smashing academics. The Scotsman, 2 September 2002. 

 

167 ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʘʥʘʣʦʚ ʨʘʩʧʘʜʘ ʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʤ. ʩʪʘʪʴʶ: P. Janot and ʄ. Kado. 

Direct search for the Standard Model Higgs boson. Comptes Rendus Physique. Vol. 3 (2002). P. 1193. 

 



ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ ʥʝʜʝʣʴ. ʏʘʩʳ ʥʘ ʩʪʝʥʝ ʧʦʢʘʟʳʚʘʣʠ ʧʦʣʥʦʯʴ. ñʗ ʭʦʪʝʣ ʩʢʦʨʝʡ ʟʘʢʦʥʯʠʪʴ 

ʨʘʙʦʪʫ, ʧʦʡʪʠ ʜʦʤʦʡ, ʦʪʜʦʭʥʫʪʴ ʠ ʧʦʟʚʦʥʠʪʴ ʥʘʢʦʥʝʮ ʩʚʦʝʡ ʧʦʜʨʫʞʢʝò, ï ʨʘʩʩʢʘʟʳʚʘʣ ʦʥ
168

. 

ʂʦʛʜʘ ʚʩʸ ʙʳʣʦ ʟʘʢʦʥʯʝʥʦ, ɹʝʨʙʝʢʦ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ, ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʙʳʪʠʝ, 

ʩʣʫʯʠʚʰʝʝʩʷ 16 ʦʢʪʷʙʨʷ ʧʨʠʤʝʨʥʦ ʚ 10 ʯʘʩʦʚ, ʚ ʢʦʪʦʨʦʝ ʤʦʛ ʦʢʘʟʘʪʴʩʷ ʟʘʤʝʰʘʥ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ɿʜʝʩʴ, ʧʦʭʦʞʝ, ʩʨʘʙʦʪʘʣ ʜʨʫʛʦʡ ʩʮʝʥʘʨʠʡ ï ʨʝʘʣʠʟʦʚʘʣʩʷ ʚʪʦʨʦʡ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʪʠʧ ʨʘʩʧʘʜʘ, 

ʧʨʠ ʢʦʪʦʨʦʤ Z-ʯʘʩʪʠʮʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʥʝʡʪʨʠʥʦ. 

ʏʠʩʣʦ 0,9995, ʧʦʷʚʠʚʰʝʝʩʷ ʥʘ ʵʢʨʘʥʝ, ʟʘʩʪʘʚʠʣʦ ɹʝʨʙʝʢʦ ʟʘʤʝʨʝʪʴ. ʆʥʦ ʚʳʯʠʩʣʷʣʦʩʴ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʜʝʪʝʢʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʢʘʟʳʚʘʣʦ, ʥʘʩʢʦʣʴʢʦ 

ʩʪʦʣʢʥʦʚʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʦʷʚʠʣʠʩʴ ʜʘʥʥʳʝ ʦʩʢʦʣʢʠ, ʧʦʭʦʞʠ ʥʘ ʪʝ, ʯʪʦ ʜʦʣʞʥʳ ʧʦʷʚʠʪʴʩʷ 

ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʏʠʩʣʦ ʵʪʦ ʤʦʛʣʦ ʣʝʞʘʪʴ ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ 0 ʠ 1, ʧʨʠʯʝʤ 1 ï 

ʩʘʤʳʡ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ. ɹʝʨʙʝʢʦ ʧʨʦʚʝʣ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, ʩʢʨʫʧʫʣʝʟʥʦ ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ. 

ʆʥ ʧʝʨʝʧʨʦʚʝʨʠʣ ʩʚʦʠ ʨʘʩʯʝʪʳ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʩʜʝʣʘʣ ʧʨʘʚʠʣʴʥʦ. ɺ ʯʝʪʳʨʝ ʯʘʩʘ 

ʫʪʨʘ ʦʥ ʨʝʰʠʣ, ʯʪʦ ʧʦʨʘ ʠʜʪʠ ʧʦʩʧʘʪʴ, ʥʦ ʧʝʨʝʜ ʫʭʦʜʦʤ ʧʦʩʣʘʣ ʧʠʩʴʤʦ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ 

ʩʚʦʝʤʫ ʥʘʯʘʣʴʥʠʢʫ ʠ ʧʨʝʜʣʦʞʠʣ ʝʤʫ ʩʘʤʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʦʙʳʪʠʝ. 

ɺʩʢʦʨʝ ʧʦ ʎɽʈʅʫ ʨʘʟʣʝʪʝʣʠʩʴ ʩʣʫʭʠ ʦ ʪʦʤ, ʯʪʦ ʥʘ L3, ʚʦʟʤʦʞʥʦ, ʫʚʠʜʝʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ʊʨʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʩʜʝʣʘʣʠ ʵʪʦ ʩʦʙʳʪʠʝ ʩʪʦʣʴ ʚʘʞʥʳʤ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʝʩʣʠ ʙʳ ʵʪʦ ʙʳʣ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʪʦ ʦʥ ʠʤʝʣ ʙʳ ʧʨʠʤʝʨʥʦ ʪʫ ʞʝ ʤʘʩʩʫ, ʯʪʦ ʠ ʢʘʥʜʠʜʘʪʳ ʚ 

ʯʘʩʪʠʮʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʜʝʪʝʢʪʦʨʦʤ ñɸʣʝʬò. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʤʦʛʣʦ ʙʳʪʴ ʪʝʤ ʩʘʤʳʤ 

ʥʝʟʘʚʠʩʠʤʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʜʨʫʛʦʤ ʜʝʪʝʢʪʦʨʝ, ʢʦʪʦʨʦʝ ʨʘʟʚʝʷʣʦ ʙʳ 

ʣʶʙʳʝ ʧʦʜʦʟʨʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʛʥʘʣʳ ʩ ñɸʣʝʬʘò ʩʚʷʟʘʥʳ ʩʦ ʩʙʦʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ-ʪʨʝʪʴʠʭ, 

ʢʘʨʪʠʥʘ ʩʦʙʳʪʠʷ ʩ ʫʯʘʩʪʠʝʤ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘ L3 ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʦʡ, ʯʪʦ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ 

ñɸʣʝʬʝò. ɺʩʝ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ: ʫʚʠʜʝʥʥʦʝ ʩʦʙʳʪʠʝ ï ʠʤʝʥʥʦ ʪʦ, ʢʘʢʦʝ 

ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʞʠʜʘʪʴ, ʝʩʣʠ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ. 

ʂʦʣʣʘʡʜʝʨʫ ʦʩʪʘʚʘʣʦʩʴ ʨʘʙʦʪʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʠ ʫʯʝʥʳʝ ʠ ʠʥʞʝʥʝʨʳ 

ʯʫʚʩʪʚʦʚʘʣʠ, ʯʪʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʫʩʢʦʣʴʟʘʶʪ, ʧʦʯʪʠ ʢʘʩʘʷʩʴ ʢʦʥʯʠʢʦʚ ʠʭ ʧʘʣʴʮʝʚ. 

ʆʧʝʨʘʪʦʨʳ ʤʘʰʠʥ ʠ ʢʦʤʘʥʜʳ ʜʝʪʝʢʪʦʨʦʚ ʩʫʜʦʨʦʞʥʦ ʛʦʪʦʚʠʣʠ ʚʝʩʦʤʳʝ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʧʳʪʢʝ 

ʫʙʝʜʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʟʚʦʣʠʪʴ ʤʘʰʠʥʝ ʧʦʨʘʙʦʪʘʪʴ ʝʱʝ, ʠ ʧʨʠʪʦʤ ʥʝ ʥʝʜʝʣʠ, ʘ ʤʝʩʷʮʳ. ʆʥʠ 

ʭʦʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʰʠʥʫ ʚʩʝ ʟʠʤʥʠʝ ʢʘʥʠʢʫʣʳ ʠ ʛʦʥʷʪʴ ʝʝ ʥʘ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʵʥʝʨʛʠʷʭ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʚ 2001 ʛʦʜʫ. ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʨʳʭ ʫʩʢʦʨʷʶʱʠʭ 

ʨʝʟʦʥʘʪʦʨʦʚ ʦʥʠ ʤʦʛʣʠ ʙʳ ʚʳʞʘʪʴ ʠʟ LEP ʙʦʣʝʝ 208 ɻʵɺ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʪʫʥʥʝʣʴ ʫʞʝ 

ʩʦʜʨʦʛʘʣʩʷ ʦʪ ʥʘʯʘʚʰʠʭʩʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ ʧʦ ʧʦʩʪʨʦʡʢʝ ʧʨʝʝʤʥʠʢʘ LEP, ɹʦʣʴʰʦʛʦ 

ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ɽʩʣʠ ʙʳ ʧʣʘʥ ʦʩʫʱʝʩʪʚʠʣʩʷ ʠ ʤʘʩʩʘ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʦʢʘʟʘʣʘʩʴ ʙʳ 

ʨʘʚʥʦʡ ʧʨʠʤʝʨʥʦ 115 ɻʵɺ, ʢʘʢ ʵʪʦ ʩʣʝʜʦʚʘʣʦ ʠʟ ʧʦʩʣʝʜʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʫʯʝʥʳʝ ʧʦʣʫʯʠʣʠ 

ʙʳ ʭʦʨʦʰʠʡ ʰʘʥʩ ʫʚʝʣʠʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʙʦʙʱʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʨʦʞʜʝʥʠʷ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʩ 2,9ů ʜʦ 5,3ů, ʯʪʦ ʩʜʝʣʘʣʦ ʙʳ ʦʪʢʨʳʪʠʝ ʙʝʩʩʧʦʨʥʳʤ. 

ʌʠʟʠʢʠ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʎɽʈʅʘ, ʘ ʪʝ ʠʭ 

ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʣʠ ʚʤʝʩʪʝ ʩ ʂʦʤʠʪʝʪʦʤ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ LEP. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʰʘʥʩʳ 

ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʷ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʦʚʘʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʙʦʟʦʥʳ ʍʠʛʛʩʘ, ï ʧʨʦʩʪʦ 

ʩʣʫʯʘʡʥʳʝ ʬʣʫʢʪʫʘʮʠʠ, ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʵʪʠʤʠ ʯʘʩʪʠʮʘʤʠ ʥʝ ʠʤʝʶʱʠʝ, ʩʦʩʪʘʚʣʷʣʠ ʣʠʰʴ 0,2 

ʧʨʦʮʝʥʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʢʦʤʠʪʝʪ ʟʘʥʷʣ ʦʩʪʦʨʦʞʥʫʶ ʧʦʟʠʮʠʶ. ʆʥ ʨʝʰʠʣ, ʯʪʦ ʰʘʥʩʦʚ ʥʘ ʪʦ, 

ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʩʧʨʷʪʘʣʩʷ ʥʘ ʵʥʝʨʛʠʷʭ 115 ɻʵɺ, ʥʝ ʙʦʣʴʰʝ ʯʝʤ ʧʷʪʴʜʝʩʷʪ ʥʘ ʧʷʪʴʜʝʩʷʪ. ɽʱʝ 

ʙʦʣʴʰʝ ʫʩʣʦʞʥʷʣʦ ʩʠʪʫʘʮʠʶ ʪʦ, ʯʪʦ, ʝʩʣʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʦʢʘʟʘʣʠʩʴ ʙʳ ʯʫʪʴ ʪʷʞʝʣʝʝ ï 

ʥʘʧʨʠʤʝʨ, ʠʭ ʤʘʩʩʘ ʨʘʚʥʘ 116 ɻʵɺ, ï ʫʯʝʥʳʝ ʚʨʷʜ ʣʠ ʩʤʦʛʣʠ ʙʳ ʦʜʥʦʟʥʘʯʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʜʘʞʝ ʝʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʜʣʷʪʩʷ ʠ ʚ 2001 ʛʦʜʫ. ɺ 

ʧʨʦʪʦʢʦʣʝ ʧʦʷʚʠʣʘʩʴ ʦʩʪʦʨʦʞʥʘʷ ʟʘʧʠʩʴ: ñɽʩʣʠ LEP ʧʨʦʜʦʣʞʠʪ ʨʘʙʦʪʫ ʚ 2001 ʛʦʜʫ, ʠʤʝʶʪʩʷ 

ʭʦʨʦʰʠʝ ʰʘʥʩʳ ʥʘ ʦʪʢʨʳʪʠʝ ʯʘʩʪʠʮ ʍʠʛʛʩʘò, ʥʦ ʵʪʦʪ ʦʧʪʠʤʠʟʤ ʥʝ ʙʳʣ ʙʝʟʫʩʣʦʚʥʳʤ
169
. ɺ 

ʧʨʦʪʦʢʦʣʝ ʩʦʚʝʱʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʝʥʠʝ: ñɼʘʞʝ ʝʩʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʦʙʳʪʠʷ 

                                                 
168 ɺʳʩʪʫʧʣʝʥʠʝ ʈʦʩʩʘ ɹʝʨʙʝʢʦ ʚ ʧʝʨʝʜʘʯʝ ñɻʨʘʥʠʮʳ" ʥʘ ʢʘʥʘʣʝ ɺɺʉ Radio-41 ʥʦʷʙʨʷ 2000 ʛʦʜʘ. 

 

169 ʉʤ. ʧʨʦʪʦʢʦʣ 56-ʛʦ ʟʘʩʝʜʘʥʠʠ ʂʦʤʠʪʝʪʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ LEP ʦʪ 3 ʥʦʷʙʨʷ 2000 ʛʦʜʘ. 

 



ʩʚʷʟʘʥʳ ʩ ʧʦʷʚʣʝʥʠʝʤ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 20-ʧʨʦʮʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʝʛʦ ʤʘʩʩʘ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ ʠ ʧʨʦʜʣʝʥʠʝ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ ʥʘ ʦʜʠʥ ʛʦʜ ʥʝ ʧʦʟʚʦʣʠʪ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʝʩʪʴ ʣʠ ʪʘʤ ʙʦʟʦʥ ʍʠʛʛʩʘ ʠʣʠ ʥʝʪò. ʋʯʝʥʳʝ ʜʦʣʛʦ ʠ ʫʧʦʨʥʦ 

ʦʙʩʫʞʜʘʣʠ, ʯʪʦ ʜʝʣʘʪʴ. ʏʘʩʪʠʮʘ ʍʠʛʛʩʘ, ʢʘʟʘʣʦʩʴ, ʩʦʚʩʝʤ ʨʷʜʦʤ, ʠ ʩʚʠʜʝʪʝʣʴʩʪʚ ʝʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʠʙʳʚʘʣʦ ʩ ʢʘʞʜʦʡ ʥʝʜʝʣʝʡ. ʅʝʤʝʜʣʝʥʥʦʝ ʟʘʢʨʳʪʠʝ ʫʩʢʦʨʠʪʝʣʷ ʦʟʥʘʯʘʣʦ 

ʧʝʨʝʭʦʜ ʠʥʠʮʠʘʪʠʚʳ ʢ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʫʩʢʦʨʠʪʝʣʶ ñʊʝʚʘʪʨʦʥʫò ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʧʷʪʴ ʣʝʪ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʜʣʝʥʠʝ ʨʘʙʦʪʳ LEP ʥʘ 2001 ʛʦʜ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʨʠʚʝʣʦ ʙʳ ʢ ʟʘʜʝʨʞʢʝ ʩ 

ʟʘʧʫʩʢʦʤ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʡ ʤʘʰʠʥʳ, ʩ 

ʢʦʪʦʨʦʡ ʩʚʷʟʳʚʘʣʠʩʴ ʚʩʝ ʥʘʜʝʞʜʳ ʣʘʙʦʨʘʪʦʨʠʠ. ʍʦʪʷ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʥʘʩʪʘʠʚʘʣʠ ʥʘ ʪʦʤ, 

ʯʪʦʙʳ ʎɽʈʅ ʝʱʝ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʥʝ ʚʳʢʣʶʯʘʣ LEP, ʂʦʤʠʪʝʪ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʪʘʢ 

ʠ ʥʝ ʩʤʦʛ ʜʦʩʪʠʯʴ ʬʦʨʤʘʣʴʥʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ. 

ɺ ʪʦʪ ʜʝʥʴ ʩʦʪʥʠ ʫʯʝʥʳʭ ʎɽʈʅʘ ʥʘʙʠʣʠʩʴ ʚ ʛʣʘʚʥʫʶ ʘʫʜʠʪʦʨʠʶ ʮʝʥʪʨʘ, ʯʪʦʙʳ 

ʧʦʩʣʫʰʘʪʴ ʦʪʢʨʳʪʫʶ ʜʠʩʢʫʩʩʠʶ ʧʦ ʧʦʩʣʝʜʥʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʭʦʪʝ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʇʠʪʝʨ 

ʀʛʦ-ʂʝʤʝʥʝʩ, ʬʠʟʠʢ ʠʟ ɻʝʡʜʝʣʴʙʝʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʯʣʝʥ ʭʠʛʛʩʦʚʩʢʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ 

ʎɽʈʅʘ, ʨʘʩʩʢʘʟʘʣ ʘʫʜʠʪʦʨʠʠ ʧʨʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʨʦʞʜʝʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʩ 

ʤʘʩʩʦʡ 115 ɻʵɺ. ʇʝʨʝʡʜʷ ʢ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤʫ ʩʣʘʡʜʫ, ʦʥ ʦʩʪʘʥʦʚʠʣʩʷ, ʧʦʚʝʨʥʫʣʩʷ ʢ 

ʘʫʜʠʪʦʨʠʠ ʠ ʚʦʩʢʣʠʢʥʫʣ: ñʕʪʦ ʧʦʠʩʪʠʥʝ ʟʘʭʚʘʪʳʚʘʶʱʘʷ ʠʩʪʦʨʠʷ!ò ɸʫʜʠʪʦʨʠʷ ʨʘʟʨʘʟʠʣʘʩʴ 

ʦʚʘʮʠʷʤʠ, ʠ ʵʪʠ ʘʧʣʦʜʠʩʤʝʥʪʳ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʚʩʝʤ ʫʯʝʥʳʤ ʠ ʠʥʞʝʥʝʨʘʤ, ʢʦʪʦʨʳʝ ʪʘʢ 

ʤʥʦʛʦ ʩʜʝʣʘʣʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʥʠ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ. ʀʛʦ-ʂʝʤʝʥʝʩ ʟʘʢʦʥʯʠʣ ʩʚʦʡ ʜʦʢʣʘʜ 

ʩʣʘʡʜʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʚʦʜʳ ʚ ʧʦʣʴʟʫ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʦʚ ʨʘʙʦʪʳ 

ʢʦʣʣʘʡʜʝʨʘ ʥʘ 2001 ʛʦʜ, ʠ ʜʦʙʘʚʠʣ: ñʈʝʟʫʣʴʪʘʪʳ ʯʝʪʳʨʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʠʩʢ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʚ ʨʘʤʢʘʭ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʠ 

ʎɽʈʅ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʫʧʫʩʪʠʪʴ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʠʪʴ ʦʪʢʨʳʪʠʝò. ɿʘʪʝʤ 

ʜʦʢʣʘʜʯʠʢ ʧʝʨʝʰʝʣ ʢ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩʳ. 

ɿʘ ʜʝʥʴ ʜʦ ʵʪʦʛʦ ʜʦʢʣʘʜʘ ʇʘʪʨʠʢ ɾʘʥʦ ʨʘʙʦʪʘʣ ʚ ʩʚʦʝʤ ʢʘʙʠʥʝʪʝ. ɺʜʨʫʛ ʟʘʟʚʦʥʠʣ 

ʪʝʣʝʬʦʥ. ʕʪʦ ʙʳʣ ʥʝʢʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʜʨʫʞʠʚʰʠʡ ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ï 

ʃʫʯʘʥʦ ʄʘʡʘʥʠ. ñʇʦʟʜʨʘʚʣʷʶ. ʇʘʪʨʠʢ, ʚʳ ʚʳʠʛʨʘʣʠ, ï ʩʢʘʟʘʣ ʦʥ. ï ɽʱʝ ʦʜʠʥ ʛʦʜ. ʄʘʡʘʥʠ 

ʪʘʢ ʨʝʰʠʣò. ʊʦ ʙʳʣʘ ʥʝʦʬʠʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʦ ɾʘʥʦ ʧʦʚʝʨʠʣ ʠ ʧʨʠʰʝʣ ʚ ʚʦʩʪʦʨʛ. ʆʥ 

ʣʦʙʙʠʨʦʚʘʣ ʧʨʦʜʣʝʥʠʝ ʨʘʙʦʪʳ LEP ʫʧʦʨʥʝʝ, ʯʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ɾʘʥʦ 

ʟʘʰʝʣ ʚ ʘʫʜʠʪʦʨʠʶ ʎɽʈʅʘ ʥʘ ʜʦʢʣʘʜ ʀʛʦ-ʂʝʤʝʥʝʩʘ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʪʘʤ ʣʠ ʄʘʡʘʥʠ. 

ɾʘʥʦ ʦʯʝʥʴ ʭʦʪʝʣʦʩʴ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʦʛʣʘʰʝʥʠʠ ʜʦʣʛʦʞʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʜʥʘʢʦ ʢʦʛʜʘ 

ʥʘʯʘʣʠʩʴ ʧʨʝʥʠʷ, ʄʘʡʘʥʠ ʚʤʝʩʪʦ ʦʙʲʷʚʣʝʥʠʷ ʦ ʧʨʦʜʣʝʥʠʠ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʷ ʩʪʘʣ ʩ 

ʧʨʠʩʪʨʘʩʪʠʝʤ ʜʦʧʨʘʰʠʚʘʪʴ ʜʦʢʣʘʜʯʠʢʘ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʥʘʙʣʶʜʘʣʠ ʥʘ ʜʝʪʝʢʪʦʨʝ L3. ʀ ʪʘʢ 

ʥʠʯʝʛʦ ʠ ʥʝ ʩʢʘʟʘʣ ʦ ʧʨʦʜʣʝʥʠʠ ʥʘ ʛʦʜ ʨʘʙʦʪʳ LEP. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʦʢʣʘʜʘ ɾʘʥʦ ʝʱʝ ʨʘʟ ʧʦʟʚʦʥʠʣ ʪʦʪ ʞʝ ʫʯʝʥʳʡ. ʄʘʡʘʥʠ 

ʩʜʝʣʘʣ ʨʘʟʚʦʨʦʪ ʥʘ 180 ʛʨʘʜʫʩʦʚ, ʩʢʘʟʘʣ ʦʥ. ɿʘ ʥʦʯʴ ʝʛʦ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʘ ʧʨʦʜʣʝʥʠʝ ʨʘʙʦʪʳ 

LEP ʥʘ 2001 ʛʦʜ ʠʟʤʝʥʠʣʘʩʴ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ. ɾʘʥʦ ʙʳʣ ʦʙʝʩʢʫʨʘʞʝʥ. ñʄʦʡ ʚʦʩʪʦʨʛ 

ʙʳʩʪʨʦ ʩʤʝʥʠʣʩʷ ʩʪʨʘʰʥʳʤ ʨʘʟʦʯʘʨʦʚʘʥʠʝʤ. ʕʪʦ ʙʳʣ ʥʝʚʝʨʦʷʪʥʦ ʪʨʫʜʥʳʡ ʤʦʤʝʥʪ ʚ ʤʦʝʡ 

ʞʠʟʥʠ. ʅʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫ ʤʝʥʷ ʫʰʝʣ ʮʝʣʳʡ ʛʦʜ. ʎʝʣʳʡ ʛʦʜ ʤʥʝ ʯʝʛʦ-ʪʦ ʥʝ ʭʚʘʪʘʣʦ ï 

ʚʠʜʠʤʦ, ʪʦʛʦ, ʥʘʜ ʯʝʤ ʷ ʪʘʢ ʥʘʧʨʷʞʝʥʥʦ ʨʘʙʦʪʘʣ. ɺʝʜʴ, ʚʦʟʤʦʞʥʦ, ʷ ʥʘʰʝʣ ʯʘʩʪʠʮʳ, 

ʠʤʝʶʱʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʠʟʠʢʠ, ʥʦ ʫʩʣʳʰʘʣ: ñʅʝʪ, ʵʪʦ ʫʞʝ ʪʝʙʷ ʥʝ ʢʘʩʘʝʪʩʷò. 

ɺ ʠʥʪʝʨʚʴʶ ñNew York Timesò ɾʘʥʦ ʪʦʛʜʘ ʩʢʘʟʘʣ: ñʂʦʛʜʘ ʝʩʪʴ ʰʘʥʩ ʦʩʪʘʚʠʪʴ ʩʣʝʜ ʚ ʠʩʪʦʨʠʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʝʛʦ, ʵʪʦʪ ʰʘʥʩ, ʫʧʫʩʢʘʪʴ ʥʝʣʴʟʷ. ʀ ʩʝʡʯʘʩ ʦʥ ʚ ʥʘʰʠʭ ʨʫʢʘʭò
170

. 

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ ʎɽʈʅʘ, ʄʘʡʘʥʠ ʠʟʤʝʥʠʣ ʩʚʦʝ ʨʝʰʝʥʠʝ ʧʦʩʣʝ ʩʝʨʠʠ ʙʝʩʝʜ 

ʦʜʠʥ ʥʘ ʦʜʠʥ ʩʦ ʩʪʘʨʰʠʤʠ ʥʘʫʯʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʮʝʥʪʨʘ. ʆʥ ʦʙʩʫʞʜʘʣ ʩ ʢʘʞʜʳʤ ʠʟ ʥʠʭ 

ʧʦ ʦʯʝʨʝʜʠ ʧʦʣʫʯʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʦʞʜʝʥʠʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ɺ ʥʦʯʴ ʧʝʨʝʜ ʜʦʢʣʘʜʦʤ 

ʇʠʪʝʨʘ ʀʛʦ-ʂʝʤʝʥʝʩʘ, ʢʦʛʜʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʨʘʟʦʰʣʠʩʴ ʧʦ ʜʦʤʘʤ, ʥʝʢʠʡ ʬʠʟʠʢ, ʨʘʙʦʪʘʚʰʠʡ 

ʥʘ ʦʜʥʦʤ ʠʟ ʜʝʪʝʢʪʦʨʦʚ, ʚʝʨʥʫʣʩʷ, ʯʪʦʙʳ ʩʢʘʟʘʪʴ ʄʘʡʘʥʠ, ʯʪʦ ʝʛʦ ʚʚʝʣʠ ʚ ʟʘʙʣʫʞʜʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʙʳʪʠʷ ʥʘ ʜʝʪʝʢʪʦʨʝ L3. ʕʪʦ ʚʦʚʩʝ ʥʝ ʩʠʛʥʘʣ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʨʦʞʜʝʥʠʠ 

                                                 
170 ñNew York Timesò, 4 ʥʦʷʙʨʷ 2000 ʛʦʜʘ. 

 



ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʘ ʧʫʩʪʳʰʢʘ. 

ʉʠʛʥʘʣ ʥʘ ʜʝʪʝʢʪʦʨʝ L3 ʬʦʨʤʠʨʦʚʘʣʘ Z-ʯʘʩʪʠʮʘ, ʢʦʪʦʨʘʷ ʨʦʞʜʘʣʘʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ ʠ ʨʘʩʧʘʜʘʣʘʩʴ ʥʘ ʜʚʘ ʥʝʡʪʨʠʥʦ. ɺʳ ʥʝ ʚʠʜʠʪʝ ʥʝʡʪʨʠʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ 

ʧʨʦʣʝʪʘʶʪ, ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʥʠ ʩ ʯʝʤ, ʩʢʚʦʟʴ ʜʝʪʝʢʪʦʨ, ʥʦ ʚʳ ʤʦʞʝʪʝ ʦʱʫʪʠʪʴ ʠʭ 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʦ ñʥʝʜʦʩʪʘʶʱʝʡ ʵʥʝʨʛʠʠò, ʢʦʪʦʨʫʶ ʦʥʠ ʫʥʦʩʷʪ ʩ ʩʦʙʦʡ ʠ ʢʦʪʦʨʘʷ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʝʪʝʢʪʦʨʦʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʜʨʫʛʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʯʘʩʪʠʮʳ ʨʘʩʧʘʜʘʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʳʭ ʬʦʪʦʥʦʚ, 

ʥʘʟʳʚʘʝʤʳʭ ʛʘʤʤʘ-ʢʚʘʥʪʘʤʠ. 

ʄʘʡʘʥʠ ʨʘʩʩʯʠʪʘʣ ʦʞʠʜʘʝʤʳʡ ʬʦʥ ʜʣʷ ʩʠʛʥʘʣʘ ʦʪ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘ ʜʝʪʝʢʪʦʨʝ L3, 

ʩʦʟʜʘʚʘʝʤʳʡ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʘʪʴ ʣʦʞʥʳʡ ʩʠʛʥʘʣ. ʈʝʟʫʣʴʪʘʪ, 

ʧʦʢʘʟʳʚʘʶʱʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʢʘʟʘʣ ʦʥ ʤʥʝ, ʟʘʩʪʘʚʠʣ ʝʛʦ 

ñʚʳʨʫʛʘʪʴʩʷ ʢʘʢ ʩʘʧʦʞʥʠʢò, ʧʦʪʦʤʫ ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʘ ʦʢʘʟʘʣʘʩʴ ʦʯʝʥʴ ʤʘʣʘ, ʪʦ ʝʩʪʴ ʩʠʛʥʘʣ 

ʦʪ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ñʜʦʣʞʝʥ ʩʠʣʴʥʦ ʚʳʜʝʣʷʪʴʩʷ. ʕʪʦ ʟʘʩʪʘʚʠʣʦ ʤʝʥʷ ʟʘʜʫʤʘʪʴʩʷ, ʥʝ ʦʩʝʜʣʘʣʠ 

ʣʠ ʤʳ ʫʞʝ ʍʠʛʛʩʘ. ʄʳ ʦʙʩʫʞʜʘʣʠ ʵʪʦ ʩʥʦʚʘ ʠ ʩʥʦʚʘ, ï ʨʘʩʩʢʘʟʳʚʘʣ ʦʥ, ï ʥʦ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʷ 

ʫʙʝʜʠʣʩʷ, ʯʪʦ ʫ ʥʠʭ ʥʘ L3 ʙʝʩʩʧʦʨʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʨʦʞʜʝʥʠʷ ʍʠʛʛʩʘ ʥʝ ʧʦʣʫʯʝʥʦò. ʄʘʡʘʥʠ 

ʯʫʚʩʪʚʦʚʘʣ, ʯʪʦ ʜʘʚʣʝʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʥʘ ʥʝʛʦ ʫʯʝʥʳʤʠ, ʙʳʣʦ ʚʦ ʤʥʦʛʦʤ ʧʨʦʜʠʢʪʦʚʘʥʦ 

ʭʦʨʦʰʦ ʧʦʥʷʪʥʳʤ ʥʘʫʯʥʳʤ ʘʟʘʨʪʦʤ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʀʛʦ-ʂʝʤʝʥʝʩ ʚʳʩʪʫʧʠʣ ʩ ʜʦʢʣʘʜʦʤ ʚ ʥʘʙʠʪʦʡ 

ʥʘʫʯʥʳʤ ʣʶʜʦʤ ʘʫʜʠʪʦʨʠʠ ʎɽʈʅʘ, ʚʝʜʫʱʠʝ ʩʦʪʨʫʜʥʠʢʠ ʮʝʥʪʨʘ ʩʦʙʨʘʣʠʩʴ, ʯʪʦʙʳ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʠʪʴ ʩʫʜʴʙʫ ʩʪʘʨʦʛʦ ʫʩʢʦʨʠʪʝʣʷ. ɺʩʪʨʝʯʘ ʩʦʩʪʦʷʣʘʩʴ ʥʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ 

ʛʣʘʚʥʦʛʦ ʟʜʘʥʠʷ ʎɽʈʅʘ. ʄʥʦʛʠʝ ʨʷʜʦʚʳʝ ʫʯʝʥʳʝ ʚʠʜʝʣʠ ʚ ʵʪʦʤ ʟʘʩʝʜʘʥʠʠ ʩʚʦʶ ʧʦʩʣʝʜʥʶʶ 

ʥʘʜʝʞʜʫ. ʉʦʙʨʘʚʰʠʩʴ ʚ ʜʨʫʛʦʤ ʟʜʘʥʠʠ ï ʯʝʨʝʟ ʦʜʥʦ ʦʪ ʛʣʘʚʥʦʛʦ, ï ʦʥʠ ʩʤʦʪʨʝʣʠ ʥʘ ʦʢʥʘ 

ʢʦʨʧʫʩʘ, ʛʜʝ ʟʘʩʝʜʘʣʠ ʠʭ ʨʫʢʦʚʦʜʠʪʝʣʠ. ɺ ʢʘʤʧʫʩʝ ʪʝʤʥʝʣʦ, ʟʘʩʝʜʘʥʠʝ ʟʘʪʷʛʠʚʘʣʦʩʴ. ñʄʳ 

ʞʜʘʣʠ, ʢʦʛʜʘ ʧʦʛʘʩʥʝʪ ʩʚʝʪ, ï ʵʪʦ ʙʳʣ ʙʳ ʩʠʛʥʘʣ, ʯʪʦ ʨʝʰʝʥʠʝ ʫʞʝ ʧʨʠʥʷʪʦò, ï ʨʘʩʩʢʘʟʳʚʘʣ 

ʦʜʠʥ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʪʝʭ ʩʦʙʳʪʠʡ. ʉʚʝʪ ʛʦʨʝʣ ʜʦ ʧʦʣʫʥʦʯʠ. 

ʋʯʘʩʪʥʠʢʦʚ ʩʦʚʝʱʘʥʠʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʝʩʧʦʢʦʠʣʦ ʪʦ, ʢʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʞʝʪ ʝʱʝ 

ʦʜʠʥ ʛʦʜ ʨʘʙʦʪʳ LEP ʥʘ ʩʨʦʢʠ ʚʚʦʜʘ ʚ ʩʪʨʦʡ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ʃʠʥ ʕʚʘʥʩ, 

ʚʦʟʛʣʘʚʣʷʚʰʠʡ ʧʨʦʝʢʪ LHC, ʩʢʘʟʘʣ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʨʘʬʠʢ ʟʘʧʫʩʢʘ, ʚʝʨʦʷʪʥʦ, ʧʨʠʜʝʪʩʷ 

ʠʟʤʝʥʠʪʴ. ʄʘʰʠʥʘ ʤʦʛʣʘ ʙʳʪʴ ʟʘʧʫʱʝʥʘ ʚʦʚʨʝʤʷ ʠ ʟʘʨʘʙʦʪʘʪʴ ʚ ʢʦʥʮʝ 2006 ʛʦʜʘ, ʥʦ... ʧʨʠ 

ʫʜʘʯʥʦʤ ʨʘʩʢʣʘʜʝ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʝʨʚʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ 

ʧʨʠʜʝʪʩʷ ʞʜʘʪʴ ʜʦ 2007 ʛʦʜʘ. ɹʳʣʦ ʧʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪʳ LEP ʚ ʪʝʯʝʥʠʝ ʝʱʝ 

ʦʜʥʦʛʦ ʛʦʜʘ ʦʙʦʰʣʠʩʴ ʙʳ ʚ 120 ʤʠʣʣʠʦʥʦʚ ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ. 

ɼʝʥʝʞʥʳʝ ʧʦʪʝʨʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʟʘʪʨʘʪʘʤʠ ʥʘ ʨʘʙʦʪʫ LEP ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʨʠ ʩʜʚʠʛʝ ʚ ʛʨʘʬʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ LHC ʎɽʈʅ ʥʘʨʫʰʠʣ ʙʳ 

ʢʦʥʪʨʘʢʪ ʩ ʠʥʞʝʥʝʨʥʳʤʠ ʬʠʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʥʦʚʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ñɹʳʣʦ ʷʩʥʦ, ʯʪʦ ʵʪʠ ʢʦʤʧʘʥʠʠ ʚʯʠʥʷʪ ʥʘʤ ʠʩʢ, ï ʨʘʩʩʢʘʟʳʚʘʣ ʤʥʝ 

ʄʘʡʘʥʠ. ï ʄʳ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʟʘʧʣʘʪʠʪʴ ʠʭ ʨʘʙʦʯʠʤ ʟʘ ʪʦ, ʯʪʦ ʦʥʠ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʣʠ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘò. 

ʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʦʙʩʫʜʠʣ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ, ï ʩʤʦʞʝʪ ʣʠ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʦʣʣʘʡʜʝʨ ñʊʝʚʘʪʨʦʥò ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ʦʪʢʨʳʪʴ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʨʘʥʴʰʝ 

ʎɽʈʅʘ, ʝʩʣʠ LEP ʟʘʢʨʦʝʪʩʷ. ʊʨʫʜʥʦ ʙʳʣʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʯʪʦ-ʪʦ ʫʪʚʝʨʞʜʘʪʴ, ʥʦ ʤʝʥʝʜʞʝʨʳ 

ʎɽʈʅʘ ʜʫʤʘʣʠ, ʯʪʦ ʚʨʷʜ ʣʠ ñʊʝʚʘʪʨʦʥò ʧʦʡʤʘʝʪ ʙʦʟʦʥ ʍʠʛʛʩʘ ʜʦ 2007 ʛʦʜʘ, ʘ ʢ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʚ ʎɽʈʅʝ ʫʞʝ ʜʦʣʞʥʳ ʙʳʣʠ ʩʤʦʥʪʠʨʦʚʘʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ɹɸʂ. ʅʦ ʚʩʝ-ʪʘʢʠ ʥʝʢʦʪʦʨʳʡ 

ʰʘʥʩ, ʯʪʦ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ ʢʦʣʣʘʡʜʝʨʝ ʥʘʡʜʫʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ 

ʜʦ ʪʦʛʦ, ʢʘʢ ʥʦʚʘʷ ʤʘʰʠʥʘ ʚ ʎɽʈʅʝ ʟʘʨʘʙʦʪʘʝʪ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʙʳʣ. 

ɼʠʩʢʫʩʩʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʣʠʩʴ ʚʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʧʨʦʜʣʝʥʠʷ 

ʨʘʙʦʪʳ LEP, ʧʨʝʚʨʘʪʠʣʘ ʟʘʩʝʜʘʥʠʝ ʚ ʤʘʨʘʬʦʥ. ɹʦʟʦʥʳ ʍʠʛʛʩʘ ʙʳʣʠ ʚʘʞʥʳʤ ʪʨʦʬʝʝʤ ʜʣʷ 

ʎɽʈʅʘ ï ʠ, ʚʝʨʦʷʪʥʦ, ʧʨʠʥʝʩʣʠ ʙʳ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ, ʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʯʘʩʪʠʮʳ ʤʥʦʞʠʣʠʩʴ, ʠ ʢʘʟʘʣʦʩʴ, ʝʝ ʤʘʩʩʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʝʞʠʪ ʚ ʜʦʩʪʠʞʠʤʦʡ ʜʣʷ LEP 

ʦʙʣʘʩʪʠ. ʆʪʢʣʶʯʝʥʠʝ LEP ʦʩʪʘʚʣʷʣʦ ʧʨʦʙʣʝʤʫ ʦʪʢʨʳʪʦʡ, ʠ ʪʨʦʬʝʡ ʤʦʛ ʜʦʩʪʘʪʴʩʷ ʫʯʝʥʳʤ ʩ 

ñʊʝʚʘʪʨʦʥʘò. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʝ 

ʩʪʦʣʴ ʚʝʩʦʤʳ, ʯʪʦʙʳ ʩʨʳʚʘʪʴ ʛʨʘʬʠʢ ʟʘʧʫʩʢʘ ɹɸʂʘ, ʘ ʮʝʥʘ ʦʪʩʨʦʯʢʠ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ. 



ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʥʠʢʠ ʩʦʚʝʱʘʥʠʷ ʥʘʧʦʤʠʥʘʣʠ, ʯʪʦ ʩʘʤ ʂʦʤʠʪʝʪ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʥʝ ʩʤʦʛ 

ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʚʦʧʨʦʩʫ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʜʣʝʥʠʷ ʨʘʙʦʪʳ ʩʪʘʨʦʡ ʤʘʰʠʥʳ. ʂ 

ʢʦʥʮʫ ʟʘʩʝʜʘʥʠʷ ʫʯʘʩʪʥʠʢʠ ʨʘʟʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʷʭ ï ʦʥʠ ʪʘʢ ʠ ʥʝ ʩʤʦʛʣʠ ʚʳʨʘʙʦʪʘʪʴ ʯʝʪʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ
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ʇʘʪʨʠʢ ɾʘʥʦ ʫʞʝ ʥʘʯʘʣ ʩʦʙʠʨʘʪʴ ʧʦʜʧʠʩʠ ʫʯʝʥʳʭ ʎɽʈʅʘ ʧʦʜ ʭʦʜʘʪʘʡʩʪʚʦʤ ʚ ʥʘʜʝʞʜʝ 

ʫʙʝʜʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʦʪʤʝʥʠʪʴ ʨʝʰʝʥʠʝ ʦ ʟʘʢʨʳʪʠʠ ʫʩʢʦʨʠʪʝʣʷ. ɺ ʭʦʜʝ ʢʘʤʧʘʥʠʠ ʢʪʦ-ʪʦ ʠʟ 

ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʩʣʘʣ ʝʤʫ ʥʝʦʬʠʮʠʘʣʴʥʳʡ ʛʨʘʬʠʢ ʚʚʦʜʘ ʚ ʩʪʨʦʡ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ 

ʢʦʣʣʘʡʜʝʨʘ. ʀʟ ʥʝʛʦ ʚʨʦʜʝ ʙʳ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ɹɸʂ ʫʞʝ ʩʪʦʣʢʥʫʣʩʷ ʩ ʟʘʜʝʨʞʢʘʤʠ, ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ LEP ʚ 2001 ʛʦʜʫ ʥʝ ʦʢʘʟʘʣʦ ʙʳ ʧʦʯʪʠ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʛʨʘʬʠʢ ʟʘʧʫʩʢʘ ʥʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ. ʂʦʛʜʘ ɾʘʥʦ ʨʘʟʤʝʩʪʠʣ ʛʨʘʬʠʢ ʥʘ ʩʚʦʝʤ ʩʘʡʪʝ, ʝʤʫ 

ʧʦʟʚʦʥʠʣ ʢʪʦ-ʪʦ ʠʟ ʥʘʯʘʣʴʩʪʚʘ. ñʆʥʠ ʚʝʣʝʣʠ ʤʥʝ ʥʝʤʝʜʣʝʥʥʦ ʫʜʘʣʠʪʴ ʝʛʦ ʩ ʩʘʡʪʘ, ʠʣʠ ʷ ʙʫʜʫ 

ʫʚʦʣʝʥò, ï ʨʘʩʩʢʘʟʘʣ ɾʘʥʦ. ʄʘʡʘʥʠ ʧʨʠʟʥʘʣ, ʯʪʦ ʫʧʦʣʥʦʤʦʯʝʥ ʩʣʝʜʠʪʴ ʟʘ ʧʣʘʥʦʤ ʟʘʧʫʩʢʘ 

ʫʩʪʘʥʦʚʢʠ, ʥʦ ʩʢʘʟʘʣ, ʯʪʦ ʠʟ ʛʨʘʬʠʢʘ ʷʩʥʦ ï ʧʦʧʳʪʢʘ ʩʤʦʥʪʠʨʦʚʘʪʴ LHC ʚ ʙʦʣʝʝ ʩʞʘʪʳʝ 

ʩʨʦʢʠ ʦʙʨʝʯʝʥʘ ʥʘ ʥʝʫʜʘʯʫ
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ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʩʝʜʘʥʠʷ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʚ ʎɽʈʅʝ ʙʳʣ ʚʳʧʫʱʝʥ 

ʧʨʝʩʩ-ʨʝʣʠʟ, ʠ ʩʦʪʨʫʜʥʠʢʠ ʮʝʥʪʨʘ ʦʩʪʦʣʙʝʥʝʣʠ, ʫʩʣʳʰʘʚ, ʯʪʦ LEP ʦʪʢʣʶʯʝʥ ʦʢʦʥʯʘʪʝʣʴʥʦ
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. 

ʇʦʩʢʦʣʴʢʫ ʄʘʡʘʥʠ ʥʝ ʧʦʣʫʯʠʣ ʧʨʷʤʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʠ ʦʪ ʦʜʥʦʛʦ ʠʟ ʥʘʫʯʥʳʭ ʢʦʤʠʪʝʪʦʚ, ʩ 

ʢʦʪʦʨʳʤʠ ʦʥ ʢʦʥʩʫʣʴʪʠʨʦʚʘʣʩʷ, ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʝʞʥʠʡ ʧʣʘʥ: ʜʝʤʦʥʪʠʨʦʚʘʪʴ LEP ʠ 

ʦʯʠʩʪʠʪʴ ʜʦʨʦʛʫ ɹʦʣʴʰʦʤʫ ʘʜʨʦʥʥʦʤʫ ʢʦʣʣʘʡʜʝʨʫ. ʄʘʡʘʥʠ ʧʝʨʝʨʫʙʠʣ ʛʦʨʜʠʝʚ ʫʟʝʣ. 

ʉʦʪʨʫʜʥʠʢʘʤ ʥʝ ʚʝʨʠʣʦʩʴ, ʯʪʦ ʦʥʠ ʫʟʥʘʶʪ ʪʘʢʠʝ ʚʘʞʥʳʝ ʥʦʚʦʩʪʠ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʘ. 

ɸʩʩʦʮʠʘʮʠʷ ʨʘʙʦʪʘʚʰʠʭ ʚ ʎɽʈʅʝ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʣʘ ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʧʝʨʩʦʥʘʣʘ, ʟʘʷʚʠʣʘ 

ʧʨʷʤʦ: ñʊʘʢʠʝ ʨʝʰʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴʩʷ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʪʘʡʥʦ. ɺʠʜʠʤʦ, ʦʥ 

ʧʝʨʝʩʪʘʣ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʫʞʥʦ ʧʨʠʩʣʫʰʠʚʘʪʴʩʷ ʢ ʤʥʝʥʠʶ ʚʩʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘò
174
. ʉʠʣʘ 

ʵʤʦʮʠʡ ʙʳʣʘ ʩʪʦʣʴ ʚʝʣʠʢʘ, ʯʪʦ ʵʪʦ ʤʦʛʣʦ ʧʦʚʣʝʯʴ ʨʘʩʢʦʣ ʚ ʩʦʦʙʱʝʩʪʚʝ ʬʠʟʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʦʙʣʘʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ʆʧʪʠʤʠʩʪʳ ʎɽʈʅʘ ʫʚʠʜʝʣʠ ʝʱʝ ʦʜʠʥ ï ʧʦʩʣʝʜʥʠʡ ï ʰʘʥʩ ʥʘ ʦʪʩʨʦʯʢʫ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʧʨʝʩʩ-ʨʝʣʠʟʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʎɽʈʅʘ ʥʝ ʥʘʯʥʝʪ ʜʝʤʦʥʪʘʞ LEP, ʧʦʢʘ ʥʝ 

ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʩʦʛʣʘʩʠʝ ʛʦʩʫʜʘʨʩʪʚ ï ʯʣʝʥʦʚ ʎɽʈʅʘ. ʆʬʠʮʠʘʣʴʥʘʷ ʚʩʪʨʝʯʘ ʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʞʠʜʘʣʘʩʴ ʚ ʦʜʥʫ ʠʟ ʧʷʪʥʠʮ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʥʝʜʝʣʴ. ʋʪʝʯʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʥʘ ʩʦʚʝʱʘʥʠʠ ʥʘʯʘʣʠʩʴ ʩ ʧʝʨʚʳʭ ʤʠʥʫʪ ʨʝʛʠʩʪʨʘʮʠʠ 

ʜʝʣʝʛʘʪʦʚ. ɼʠʪʝʨ ʐʣʘʪʪʝʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʦʤʘʥʜʳ ñɸʣʝʬò, ʚ ʤʝʡʣʝ, ʧʦʩʣʘʥʥʦʤ ʯʣʝʥʘʤ ʩʚʦʝʡ 

ʛʨʫʧʧʳ, ʥʘʧʠʩʘʣ: ñʇʝʯʘʣʴʥʘʷ ʥʦʚʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʝʤʦʥʪʘʞ LEP ʥʘʯʥʝʪʩʷ ʚ 

ʧʦʥʝʜʝʣʴʥʠʢ. ʋ ʤʝʥʷ ʝʱʝ ʥʝʪ ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʥʦ ʦʪ ʦʜʥʦʛʦ ʠʟ ʯʣʝʥʦʚ 

ʢʦʤʠʪʝʪʘ ʩʦʚʝʪʘ ʤʳ ʫʟʥʘʣʠ, ʯʪʦ, ʢʘʢ ʵʪʦ ʩʪʘʣʦ ʦʙʳʯʥʳʤ ʥʘ ʧʦʩʣʝʜʥʠʭ ʩʦʙʨʘʥʠʷʭ ʢʦʤʠʪʝʪʦʚ, 

ʢʦʥʩʝʥʩʫʩʥʦʝ ʨʝʰʝʥʠʝ ʥʝ ʥʘʡʜʝʥʦ ʥʠ ʧʦ ʦʜʥʦʤʫ ʚʦʧʨʦʩʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʜʝʤʦʥʪʘʞʫ ʦʩʪʘʝʪʩʷ ʚ ʩʠʣʝò. ʆʥ ʟʘʢʦʥʯʠʣ ʧʠʩʴʤʦ ʩʣʦʚʘʤʠ: ñʍʦʪʷ 

ʤʝʯʪʳ ʩʙʳʚʘʶʪʩʷ ʥʝ ʯʘʩʪʦ, ʤʝʯʪʘʪʴ ʚʩʝ ʞʝ ʧʦʣʝʟʥʦ ʚʩʝʛʜʘò. 

ɼʣʷ ɾʘʥʦ ʵʪʦ ʙʳʣ ʩʪʨʘʰʥʳʡ ʤʦʤʝʥʪ ï ʎɽʈʅ ʫʙʠʣ ʝʛʦ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʥʘʜʝʞʜʫ ʥʘ 

ʚʩʪʨʝʯʫ ʩ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ. ʆʥ ʧʨʝʜʫʧʨʝʜʠʣ, ʯʪʦ ʫʯʝʥʳʝ ʩ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ñʊʝʚʘʪʨʦʥʘò 

ʩʜʝʣʘʶʪ ʚʩʝ, ʯʪʦʙʳ ʥʘʡʪʠ ʯʘʩʪʠʮʫ ʧʨʝʞʜʝ, ʯʝʤ ʟʘʨʘʙʦʪʘʝʪ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ. 

                                                 
171 ʇʨʦʪʦʢʦʣ 149-ʛʦ ʟʘʩʝʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʎɽʈʅʘ ʦʪ 7 ʥʦʷʙʨʷ 2000 ʛʦʜʘ ʛʣʘʩʠʪ: ñʇʦʩʣʝ 

ʜʦʣʛʠʭ ʠ ʪʨʫʜʥʳʭ ʦʙʩʫʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʫʯʪʝʥʳ ʜʦʢʣʘʜʥʳʝ ʟʘʧʠʩʢʠ ʦʪ ʚʩʝʭ ʢʦʣʣʘʙʦʨʘʮʠʡ ʎɽʈʅʘ, ʯʣʝʥʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʨʝʰʠʣʠ, ʯʪʦ ʥʝ ʤʦʛʫʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘò. 

 

172 ʉʤ. ʧʨʠʤʝʯʘʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʩʦʚʝʱʘʥʠʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʫʩʢʦʨʠʪʝʣʷʤ ʙʫʜʫʱʝʛʦ, 

ʩʦʩʪʦʷʚʰʝʛʦʩʷ ʚ DESY, ɻʝʨʤʘʥʠʷ, 30 ʥʦʷʙʨʷ 2000 ʛʦʜʘ. 

 

173 ʇʨʝʩʩ-ʨʝʣʠʟ ʎɽʈʅʘ ʦʪ 8 ʥʦʷʙʨʷ 2000 ʛʦʜʘ. 

 

174 CERN split over collider closure. Physics World, 1 December 2000. 

 



ñʎɽʈʅ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʤʝʰʥʦ, ʫʧʫʩʪʠʚ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʠ ʝʛʦ ʙʫʜʫʱʝʝ ʦʯʝʥʴ ʤʨʘʯʥʦò, 

ï ʩʢʘʟʘʣ ʦʥ ʨʝʧʦʨʪʝʨʫ ʙʨʠʪʘʥʩʢʦʛʦ ʞʫʨʥʘʣʘ ñPhysics Worldò. 

 

ɺʝʨʥʫʚʰʠʩʴ ʚ ʄʠʯʠʛʘʥ, ɻʦʨʜʠ ʂʝʡʥ ʥʘʧʠʩʘʣ ʧʠʩʴʤʦ, ʚʣʦʞʠʣ ʚ ʥʝʛʦ ʯʝʢ ʥʘ 100 

ʜʦʣʣʘʨʦʚ ʠ ʦʪʥʝʩ ʥʘ ʧʦʯʪʫ. ʆʥʦ ʙʳʣʦ ʘʜʨʝʩʦʚʘʥʦ ʉʪʠʚʝʥʫ ʍʦʢʠʥʛʫ ʚ ʂʝʤʙʨʠʜʞʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʬʝʩʩʦʨ ʍʦʢʠʥʛ ʥʘʧʠʩʘʣ ʤʥʝ ʧʠʩʴʤʦ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʤʝʪʠʣ, ʯʪʦ ʧʘʨʠ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʡʪʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʩ ʟʘʢʨʳʪʠʝʤ LEP ʥʝ 

ʟʘʢʦʥʯʠʣʦʩʴ. ʇʦʠʩʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ñʊʝʚʘʪʨʦʥʝò ʚ ʌʝʨʤʠʣʘʙʝ ʠ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ ʚ ʎɽʈʅʝ. ʍʦʢʠʥʛ ʛʦʚʦʨʠʣ: ñʗ ʜʫʤʘʶ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʯʝʨʥʘʷ 

ʜʳʨʘ ʩʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʥʘʙʣʶʜʝʥʠʝ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʦʯʝʥʴ ʚʝʣʠʢʘ, ʥʦ, ʢʦʥʝʯʥʦ, ʝʩʣʠ 

ʯʘʩʪʠʮʘ ʚʩʝ-ʪʘʢʠ ʙʫʜʝʪ ʥʘʡʜʝʥʘ ʠ ʷ ʧʨʦʠʛʨʘʶ ʧʘʨʠ, ʪʦ ʢʦʥʝʯʥʦ ʞʝ ʷ ʟʘʧʣʘʯʫ 100 

ʜʦʣʣʘʨʦʚò
175
. ʋʩʣʳʰʘʚ ʵʪʦ, ʂʝʡʥ ʩʢʘʟʘʣ, ʯʪʦ ʦʥ ʫʚʝʨʝʥ ï ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʫʯʠʪ ʵʪʠ ʜʝʥʴʛʠ. 

 

ʂʦʣʣʝʜʞ ɹʨʘʩʝʥʦʩ ʪʘʢ ʞʝ ʢʨʘʩʠʚ, ʢʘʢ ʠ ʚʝʩʴ ʆʢʩʬʦʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʆʥ ʨʘʩʧʦʣʦʞʝʥ 

ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪʘʭ ʭʦʜʴʙʳ ʦʪ ʰʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʚ ʢʦʥʮʝ ʘʢʢʫʨʘʪʥʦ ʟʘʤʦʱʝʥʥʦʛʦ 

ʙʫʣʳʞʥʠʢʦʤ ʧʝʨʝʫʣʢʘ, ʦʪʢʫʜʘ ʦʪʢʨʳʚʘʝʪʩʷ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʚʠʜ ʥʘ ʧʣʦʱʘʜʴ ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ 

ʥʘ ʥʝʡ ʂʘʤʝʨʦʡ ʈʵʜʢʣʠʬʬʘ ï ʧʨʝʢʨʘʩʥʳʤ ʟʜʘʥʠʝʤ XVIII ʚʝʢʘ, ʢʦʛʜʘ-ʪʦ ʟʜʝʩʴ ʙʳʣʘ 

ʙʠʙʣʠʦʪʝʢʘ. ʂʦʣʣʝʜʞ ʞʝ ʝʱʝ ʥʘ 200 ʣʝʪ ʩʪʘʨʰʝ, ʝʛʦ ʢʘʤʝʥʥʳʝ ʩʪʝʥʳ ʙʦʛʘʪʦ ʫʢʨʘʰʝʥʳ 

ʨʝʟʴʙʦʡ ʧʦ ʢʘʤʥʶ, ʦʢʦʥʥʳʝ ʧʨʦʝʤʳ ʠʟʷʱʥʳ, ʘ ʢʘʞʜʳʡ ʜʶʡʤ ʛʘʟʦʥʘ, ʦʢʨʫʞʘʶʱʝʛʦ ʟʜʘʥʠʝ, 

ʥʝʚʝʨʦʷʪʥʦ ʫʭʦʞʝʥ. 

ʈʦʜʞʝʨ ʂʵʰʤʦʨ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʠʨʝʢʪʦʨʦʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʎɽʈʅʝ, ʢʦʛʜʘ LEP 

ʟʘʢʨʳʚʘʣʠ, ʚʩʪʫʧʠʣ ʚ ʜʦʣʞʥʦʩʪʴ ʨʝʢʪʦʨʘ ʢʦʣʣʝʜʞʘ ɹʨʘʩʝʥʦʩ ʚ 2003 ʛʦʜʫ. ʆʥ ʩʠʜʠʪ ʟʘ 

ʙʦʣʴʰʠʤ ʜʝʨʝʚʷʥʥʳʤ ʩʪʦʣʦʤ ʚ ʧʨʦʩʪʦʨʥʦʤ ʢʘʙʠʥʝʪʝ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʤ ʫʞʝ ʚ ʪʝ ʜʘʣʝʢʠʝ 

ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʂʦʧʝʨʥʠʢ ʧʦʤʝʩʪʠʣ ʉʦʣʥʮʝ ʚ ʮʝʥʪʨ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʂʵʰʤʦʨ ʙʳʣ ʚ 

ʵʧʠʮʝʥʪʨʝ ʦʙʩʫʞʜʝʥʠʡ, ʧʨʦʭʦʜʠʚʰʠʭ ʚ ʎɽʈʅʝ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʟʘʢʨʳʪʠʠ LEPa. 

ñɺʩʝʤ ʥʘʤ ʙʳʣʦ ʪʦʛʜʘ ʦʯʝʥʴ ʛʦʨʴʢʦò, ï ʛʦʚʦʨʠʪ ʦʥ. 

ʊʨʫʜʥʦʩʪʴ ʨʝʰʝʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʢʘʟʘʣʦʩʴ ʩʣʠʰʢʦʤ ʤʘʣʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚ ʨʦʞʜʝʥʠʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʜʘ ʠ ʪʝ ʧʦʷʚʠʣʠʩʴ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ. ʋʯʝʥʳʝ 

ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ LEP ʜʦʣʞʝʥ ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʰʥʠʡ ʛʦʜ, ʧʦʪʦʤʫ ʯʪʦ ʩʤʳʩʣ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʦʪʢʨʳʚʘʪʴ ʟʘʢʦʥʳ ʥʦʚʦʡ ʬʠʟʠʢʠ. ɽʩʣʠ ʙʳ ʙʦʟʦʥ ʍʠʛʛʩʘ ʙʳʣ ʥʘʡʜʝʥ ʚ 2001 ʛʦʜʫ, 

ʫʯʝʥʳʝ ʥʝ ʪʝʨʷʷ ʚʨʝʤʝʥʠ ʤʦʛʣʠ ʙʳ ʦʙʜʫʤʳʚʘʪʴ ʩʣʝʜʩʪʚʠʷ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʪʦ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʤʦʥʪʠʨʦʚʘʣʠʩʴ ʛʨʦʤʦʟʜʢʠʝ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ʅʦ ʢʘʢ ʙʳ ʪʦ ʥʠ 

ʙʳʣʦ, ʵʪʦ ʨʝʰʝʥʠʝ ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʧʨʠʥʷʪʦ ʪʦʣʴʢʦ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʚʘʞʥʦʩʪʠ ʥʘʫʯʥʳʭ 

ʦʪʢʨʳʪʠʡ. 

ʇʦʟʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʟʘ ʚʨʝʤʷ ʨʫʢʦʚʦʜʩʪʚʘ ʄʘʡʘʥʠ ʎɽʈʅʦʤ ʚ ʬʠʥʘʥʩʘʭ ʮʝʥʪʨʘ 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʦʛʨʦʤʥʘʷ ʜʳʨʘ. ʆ ʤʘʩʰʪʘʙʘʭ ʜʝʬʠʮʠʪʘ ï 850 ʤʣʥ ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ (ʚ ʪʦ 

ʚʨʝʤʷ ʵʪʦ ʩʦʩʪʘʚʣʷʣʦ ʧʨʠʤʝʨʥʦ 570 ʤʣʥ ʜʦʣʣʘʨʦʚ) ï ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʜʦ ʦʩʝʥʠ 2001 ʛʦʜʘ. 

ʄʘʡʘʥʠ ʠʟʚʠʥʠʣʩʷ ʟʘ ʪʦ, ʯʪʦ ʪʘʢ ʜʦʣʛʦ ʩʢʨʳʚʘʣ ʧʨʘʚʜʫ, ï ʧʦ ʝʛʦ ʧʨʠʟʥʘʥʠʶ, ʵʪʦ ʩʣʫʯʠʣʦʩʴ 

ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʪʦʛʜʘ ʩʣʠʰʢʦʤ ʧʦʜʜʘʣʩʷ ʦʙʱʝʤʫ ʚʦʟʙʫʞʜʝʥʠʶ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ 

ʩʣʝʜʦʚ ʙʦʟʦʥʘ ʍʠʛʛʩʘ
176

. 

ñɽʩʣʠ ʙʳ ʤʳ ʦʩʪʘʚʠʣʠ LEP ʨʘʙʦʪʘʪʴ ʜʦʣʴʰʝ ʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʙʳ ʥʠʯʝʛʦ ʠʥʪʝʨʝʩʥʦʛʦ ʠ 

ʧʦʪʦʤ ʥʘʰʣʘʩʴ ʙʳ ʞʫʪʢʘʷ ʙʨʝʰʴ ʚ ʬʠʥʘʥʩʘʭ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ, ʵʪʦ ʤʦʛʣʦ ʙʳ 

ʙʳʪʴ... ï ʂʵʰʤʦʨ ʧʨʦʚʝʣ ʧʘʣʴʮʝʤ ʧʦ ʛʦʨʣʫ. ï ʕʪʦ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʢʦʥʮʦʤ ʚʩʝʛʦ. ʂʘʢ ʞʝ ʚʩʝ 

ʪʦʛʜʘ ʙʳʣʦ ʫʞʘʩʥʦ, ʪʷʞʝʣʦ! ɺʝʜʴ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʥʝ ʙʳʣ ʙʝʟʫʩʣʦʚʥʦʡ 

ʜʘʥʥʦʩʪʴʶ. ɽʤʫ ʤʦʛʣʠ ʧʝʨʝʢʨʳʪʴ ʢʠʩʣʦʨʦʜ. ʃʶʜʠ ʙʳ ʩʢʘʟʘʣʠ, ʯʪʦ ʤʳ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʳʝ, 

ʪʨʘʪʠʤ ʜʝʥʴʛʠ, ʢʦʪʦʨʳʭ ʫ ʥʘʩ ʥʝʪ, ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ʀ 

                                                 
175 ʀʟ ʧʝʨʝʧʠʩʢʠ ʩ ʉ. ʍʦʢʠʥʛʦʤ. 

 

176 Alison Abbott. CERNôs head rejects mismanagement claims. Nature. Vol. 413.18 October 2001. 

 



ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʰʘʥʩʦʚ ʥʘ ʫʩʧʝʭ ʙʳʣʦ ʤʘʣʦ. ʄʳ ʤʦʛʣʠ ʙʳ ʦʩʪʘʪʴʩʷ ʥʠ ʩ ʯʝʤ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ 

ʤʳ ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ: ʟʘʢʨʳʚʘʪʴ ʢʦʣʣʘʡʜʝʨ ʠʣʠ ʧʨʦʜʦʣʞʘʪʴ ʥʘ ʥʝʤ ʨʘʙʦʪʘʪʴ. ʗ 

ʫʙʝʞʜʝʥ, ʯʪʦ ʪʦ ʙʳʣʦ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ï ʟʘʢʨʳʪʴ ʝʛʦ, ʥʦ ʟʘʪʦ ʤʳ ʥʘʞʠʣʠ ʪʳʩʷʯʠ ʠ 

ʪʳʩʷʯʠ ʚʨʘʛʦʚ, ï ʧʨʦʜʦʣʞʘʣ ʂʵʰʤʦʨ. ï ʆʥʠ ʤʦʛʣʠ ʧʦʜʢʨʘʩʪʴʩʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʥʝʩʪʠ 

ʥʘʤ ʫʜʘʨ ʚ ʩʧʠʥʫ. ɹʳʣʦ ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʷʩʥʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʟʘʢʨʳʚʘʪʴ LEP ʥʝ 

ʩʣʝʜʫʝʪò. 

ʀ ʚ ʕʜʠʥʙʫʨʛʝ ʇʠʪʝʨ ʍʠʛʛʩ ʨʝʰʠʪʝʣʴʥʦ ʧʦʜʜʝʨʞʘʣ ʨʝʰʝʥʠʝ ʦ ʟʘʢʨʳʪʠʠ ʢʦʣʣʘʡʜʝʨʘ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʩʧʦʨʳ ʚʦʢʨʫʛ ʩʣʝʜʦʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʥʘʡʜʝʥʥʦʡ ʥʘ LEP, 

ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʦʩʪʨʦʪʫ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʘʰʠʥʫ ʚʳʢʣʶʯʠʣʠ, ʫʯʝʥʳʝ ʚʥʠʤʘʪʝʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʩʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʢʘʞʜʦʤ ʜʝʪʝʢʪʦʨʝ. ʀ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʪʦʣʴʢʦ ʩʠʛʥʘʣʳ ʩ ñɸʣʝʬʘò ʚʳʜʝʣʷʣʠʩʴ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ ʯʘʩʪʠʮ, ʨʦʞʜʝʥʥʳʭ ʚ ʢʦʣʣʘʡʜʝʨʝ. 

ʆʩʪʘʣʴʥʳʝ ʧʨʝʪʝʥʜʝʥʪʳ ʠʩʯʝʟʣʠ ʧʦʩʣʝ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʚʝʨʢʠ. ʆʙʱʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʫʧʘʣʘ ʜʦ 1,7ů
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. ɽʩʣʠ ʙʳ ʵʪʦ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʨʘʥʴʰʝ, ʨʝʰʝʥʠʝ ʦ ʟʘʢʨʳʪʠʠ LEP 

ʙʳʣʦ ʙʳ ʤʝʥʝʝ ʜʨʘʤʘʪʠʯʥʳʤ. ʇʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ LEP, ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʯʪʦ 

ʙʦʟʦʥ ʍʠʛʛʩʘ ʜʦʣʞʝʥ ʚʝʩʠʪʴ ʙʦʣʴʰʝ ʯʝʤ 114,4 ɻʵɺ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ, 

ʧʦʣʫʯʘʶʱʝʝʩʷ ʠʟ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʯʘʩʪʠʮ ʍʠʛʛʩʘ, ï 115,6 ɻʵɺ. 

ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ LEP ʫʞʝ ʥʝʩʫʱʝʩʪʚʫʶʱʠʡ ʢʦʣʣʘʡʜʝʨ ʩʥʦʚʘ ʧʦʧʘʣ ʥʘ ʧʝʨʚʳʝ 

ʩʪʨʘʥʠʮʳ ʛʘʟʝʪ ʚ ʩʚʷʟʠ ʩʦ ʩʪʘʪʴʝʡ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʠʣʘ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʥʝʜʦʫʤʝʥʥʦ ʢʘʯʘʪʴ 

ʛʦʣʦʚʦʡ. ɹʨʠʪʘʥʩʢʠʡ ʞʫʨʥʘʣ ñNew Scientistò ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʫʪʚʝʨʞʜʘʣʦʩʴ, 

ʯʪʦ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʚʦʦʙʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ!
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 ʊʝʤʫ ʪʫʪ ʞʝ ʧʦʜʭʚʘʪʠʣ ñTimesò, 

ʦʧʫʙʣʠʢʦʚʘʚʰʠʡ ʩʪʘʪʴʶ, ʟʘʛʦʣʦʚʦʢ ʢʦʪʦʨʦʡ ʟʚʫʯʘʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ñʏʘʩʪʠʮʘ ɹʦʛʘ 

ʠʩʯʝʟʘʝʪ, ʠ 6 ʤʣʨʜ ʬʫʥʪʦʚ ʩʪʝʨʣʠʥʛʦʚ ʠʩʧʘʨʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʥʝʡò. ɸʚʪʦʨ ʝʝ ʩʧʨʘʰʠʚʘʣ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ, ʢʘʢʦʡ ʩʤʳʩʣ ʚ ʥʦʚʦʤ ʢʨʫʧʥʦʤ ʧʨʦʝʢʪʝ ʎɽʈʅʘ, ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ, ʝʩʣʠ ʝʛʦ ʛʣʘʚʥʘʷ ʠ ʩʘʤʘʷ ʠʟʚʝʩʪʥʘʷ ʮʝʣʴ ï ʧʣʦʜ ʚʦʦʙʨʘʞʝʥʠʷ ʫʯʝʥʳʭ? ʌʠʟʠʢʠ ʚ 

ʎɽʈʅʝ ʧʨʠʰʣʠ ʚ ʷʨʦʩʪʴ. 

ʊʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʧʦʪʦʤ, ʥʘʧʦʤʠʥʘʝʪ ʠʩʧʦʨʯʝʥʥʳʡ ʪʝʣʝʬʦʥ. ɺ ʎɽʈʅʝ ʨʘʙʦʪʘʣʘ 

ʛʨʫʧʧʘ ʫʯʝʥʳʭ, ʟʘʥʠʤʘʚʰʘʷʩʷ ʵʣʝʢʪʨʦʩʣʘʙʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ. ʀʥʪʝʨʝʩʳ ʵʪʠʭ ʬʠʟʠʢʦʚ 

ʣʝʞʘʣʠ ʚ ʦʙʣʘʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʠ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʝʦʨʠʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʭʘʥʠʟʤʝ ʍʠʛʛʩʘ. ʋʯʝʥʳʝ ʧʦʩʪʨʦʠʣʠ 

ʛʨʘʬʠʢ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʥʘʨʫʞʠʪʴ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʩʩʘʤʠ, ʠʩʭʦʜʷ ʠʟ ʜʨʫʛʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. ɻʨʘʬʠʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʤʘʩʩʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ 

ʩʦʩʪʘʚʣʷʝʪ 80 ɻʵɺ. 

ʀʩʪʦʨʠʷ ʥʘʯʘʣʘʩʴ, ʢʦʛʜʘ ɼʞʦʥ ʉʫʵʡʥ, ʯʣʝʥ ʵʪʦʡ ʮʝʨʥʦʚʩʢʦʡ ʛʨʫʧʧʳ, ʨʘʩʩʢʘʟʘʣ 

ʨʝʧʦʨʪʝʨʫ ñNew Scientistò, ʯʪʦ ʥʘ LEP ʠʩʢʣʶʯʠʣʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʟʥʘʯʝʥʠʡ ʤʘʩʩ, ʢʦʪʦʨʳʝ, 

ʢʘʢ ʦʥʠ ʜʫʤʘʣʠ, ʤʦʛʫʪ ʠʤʝʪʴ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʉʫʵʡʥʘ ʧʨʦʮʠʪʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ñʍʠʛʛʩʘ ʩʢʦʨʝʝ ʥʝʪ, ʯʝʤ ʦʥ ʝʩʪʴò. ʕʪʦ ʙʳʣʘ ʪʦʣʴʢʦ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʞʫʨʥʘʣʠʩʪʦʚ, ʉʫʵʡʥ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʦʦʙʱʝ ʥʝ ʧʨʦʠʟʥʦʩʠʣ ʪʘʢʫʶ ʬʨʘʟʫ. ʂʘʢ ʦʥ ʦʙʲʷʩʥʠʣ ʤʥʝ ʧʦʟʞʝ, ʛʦʚʦʨʠʣ ʦʥ 

ʩʣʝʜʫʶʱʝʝ: ñʆʭʦʪʘ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʧʦʭʦʞʘ ʥʘ ʧʦʠʩʢʠ ʧʦʪʝʨʷʥʥʳʭ ʢʣʶʯʝʡ ʦʪ ʜʦʤʘ. ʊʳ 

ʧʝʨʝʭʦʜʠʰʴ ʠʟ ʢʦʤʥʘʪʳ ʚ ʢʦʤʥʘʪʫ, ʠ ʚʦʪ ʪʳ ʫʞʝ ʦʙʦʰʝʣ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʦʤʘ... ɺ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʩʪʨʦʝʥʠʠ ʜʫʭʘ ʪʳ ʤʦʞʝʰʴ ʨʝʰʠʪʴ, ʯʪʦ ʢʣʶʯʝʡ ʚ ʜʦʤʝ ʚʦʦʙʱʝ ʥʝʪ, ʘ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʪʚʦʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʛʜʝ ʦʥʠ ʣʝʞʘʪ, ʙʳʣʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʦʩʪʦ ʥʝʚʝʨʥʳò. 

ɻʨʫʧʧʘ ʚʠʜʥʳʭ ʫʯʝʥʳʭ ʠʟ ʎɽʈʅʘ ʦʪʧʨʘʚʠʣʘ ʚʦʟʤʫʱʝʥʥʦʝ ʧʠʩʴʤʦ ʨʝʜʘʢʪʦʨʫ ñNew 

Scientistò. ɺ ʧʠʩʴʤʝ ʦʥʠ ʧʠʩʘʣʠ, ʯʪʦ ʙʳʣʠ ʫʜʠʚʣʝʥʳ, ʧʨʦʯʠʪʘʚ ʩʪʘʪʴʶ, ʧʦʩʢʦʣʴʢʫ ñʚʩʝ ʥʘʰʠ 

ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʭʠʛʛʩʦʚʩʢʦʛʦ ʙʦʟʦʥʘ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʫʥʢʪʦʚ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮò. 

                                                 
177 ʉʤ. ʨʘʟʜʝʣ ñSearch for the Standard Model Higgs boson at LEPò, Physics Letters B. Vol. 565 (2003). P. 61. 

 

178  ʉʪʘʪʴʷ ñʇʨʠʟʥʘʢʦʚ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʝʪò, ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ 5 ʜʝʢʘʙʨʷ 2001 ʛʦʜʘ, ʥʘʯʠʥʘʣʘʩʴ ʪʘʢ: 

ñʃʝʛʝʥʜʘʨʥʦʡ ʯʘʩʪʠʮʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʬʠʟʠʢʠ ʦʙʲʷʩʥʷʣʠ, ʧʦʯʝʤʫ ʤʘʪʝʨʠʷ ʠʤʝʝʪ ʤʘʩʩʫ, ʚʝʨʦʷʪʥʦ, ʥʝ 

ʩʫʱʝʩʪʚʫʝʪò. 

 



ʅʘ ʉʫʵʡʥʘ ʦʙʨʫʰʠʣʩʷ ʰʢʚʘʣ ʧʠʩʝʤ ʠ ʪʝʣʝʬʦʥʥʳʭ ʟʚʦʥʢʦʚ. ʅʘ ʥʝʛʦ ʦʧʦʣʯʠʣʠʩʴ 

ʢʦʣʣʝʛʠ. ʇʦʟʚʦʥʠʣʠ ʠʟ ʌʠʥʘʥʩʦʚʦʛʦ ʘʛʝʥʪʩʪʚʘ ʉʐɸ, ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ, ʯʪʦʙʳ 

ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ. ñʄʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʧʦʦʙʱʘʣʦʩʴ ʩʦ ʤʥʦʡ, ʠ ʚʩʝ ʦʥʠ ʙʳʣʠ ʦʯʝʥʴ, 

ʦʯʝʥʴ ʟʣʳò, ï ʛʦʚʦʨʠʣ ʉʫʵʡʥ. ʇʳʪʘʷʩʴ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ, ʉʫʵʡʥ ʧʦʜʛʦʪʦʚʠʣ ʧʠʩʴʤʦ ʚ 

ʨʝʜʘʢʮʠʶ ñTimesò. ʆʥ ʧʳʪʘʣʩʷ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʨʦʩʪʦ ʥʘ 

ʪʷʞʝʣʦʤ ʢʨʘʶ ʦʞʠʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʤʘʩʩ ʠ, ʜʘʞʝ ʝʩʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ ʯʘʩʪʠʮʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʪʫ ʞʝ ʨʘʙʦʪʫ, ʠ ʦʥʘ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʥʘʡʜʝʥʘ ʥʘ 

ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ. ʇʠʩʴʤʦ ʥʝ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ. ñʗ ʟʚʦʥʠʣ, ʧʠʩʘʣ ʧʠʩʴʤʘ, 

ʧʦʩʳʣʘʣ ʠʭ ʧʦ ʬʘʢʩʫ, ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʚʩʷʯʝʩʢʠ. ʗ ʥʘʧʠʩʘʣ ʤʥʦʞʝʩʪʚʦ ʦʧʨʦʚʝʨʞʝʥʠʡ, 

ʥʦ ʠʭ ʥʠʛʜʝ ʥʝ ʧʝʯʘʪʘʣʠò, ï ʛʦʚʦʨʠʪ ʦʥ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʉʫʵʡʥ ʩʜʘʣʩʷ ʠ ʨʘʟʦʩʣʘʣ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʧʠʩʴʤʘ ʚʩʝʤ ʬʠʟʠʢʘʤ, ʢʦʪʦʨʳʭ ʟʥʘʣ, ʛʜʝ ʦʙʲʷʩʥʷʣ, ʯʪʦ ʝʛʦ ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʦʥʷʣʠ. 

ʕʪʘ ʠʩʪʦʨʠʷ ʥʝ ʧʦʚʳʩʠʣʘ ʜʦʚʝʨʠʝ ʫʯʝʥʳʭ ʢ ʩʨʝʜʩʪʚʘʤ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʪʦ 

ʧʨʝʜʦʩʪʘʚʠʣʘ ʨʝʜʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʤʘʭ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʢʦʚ, 

ʦʭʦʪʷʱʠʭʩʷ ʥʘ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ. ʉʫʵʡʥ ʧʦʣʫʯʘʣ ʧʠʩʴʤʘ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʛʦʚʦʨʠʣʠ, 

ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʪʨʘʪʠʣʠ ʥʘ ʝʛʦ ʧʦʠʩʢ ʚʩʶ ʩʚʦʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʞʠʟʥʴ. ñʆʥʠ ʚʦʩʧʨʠʥʠʤʘʣʠ ʵʪʦ ʢʘʢ ʘʪʘʢʫ ʥʘ ʩʠʤʚʦʣ ʠʭ ʚʝʨʳ. ʆʯʝʚʠʜʥʦ, 

ʜʘʞʝ ʙʦʣʴʰʠʝ ʫʯʝʥʳʝ ʤʦʛʫʪ ʟʘʡʪʠ ʚ ʩʚʦʝʡ ʚʝʨʝ ʚʦ ʯʪʦ-ʪʦ ʦʯʝʥʴ ʜʘʣʝʢʦ, ï ʧʨʠʟʥʘʝʪ ʉʫʵʡʥ. ï 

ɺʝʨʘ ʙʳʚʘʝʪ ʧʦʣʝʟʥʘ, ʢʦʛʜʘ ʚʳ ʯʪʦ-ʪʦ ʠʱʝʪʝ, ʥʦ ʥʝ ʟʘʙʳʚʘʡʪʝ ï ʢʘʢ ʙʳ ʚʘʤ ʥʠ ʥʨʘʚʠʣʘʩʴ ʪʘ 

ʠʣʠ ʠʥʘʷ ʠʜʝʷ, ʦʥʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʦʡ. ɽʩʣʠ ʙʳ ʤʳ ʪʦʯʥʦ ʟʥʘʣʠ, ʢʘʢ ʦʙʩʪʦʷʪ ʜʝʣʘ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʥʘʤ ʥʝ ʥʫʞʥʦ ʙʳʣʦ ʙʳ ʥʠʯʝʛʦ ʜʝʣʘʪʴò. 

 

ɻʣʘʚʘ 10 
ɺ ʧʦʛʦʥʝ ʟʘ ʚʝʪʨʦʤ 

 

ʏʝʣʦʚʝʢ, ʧʦʣʪʦʨʘ ʚʝʢʘ ʥʘʟʘʜ ʥʘʟʚʘʚʰʠʡ ʏʠʢʘʛʦ ɻʦʨʦʜʦʤ ʚʝʪʨʦʚ, ʚʠʜʠʤʦ, ʙʳʣ ʠʟ ʪʝʭ, 

ʢʪʦ ʚʦ ʚʩʝʤ ʟʘʤʝʯʘʝʪ ʪʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʠ. ʏʠʢʘʛʦ ï ʛʦʨʦʜ ʫʜʠʚʠʪʝʣʴʥʦ ʢʨʘʩʠʚʳʡ, ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʩʪʘʨʠʥʥʳʭ ʟʜʘʥʠʡ, ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʤʫʟʝʝʚ ʠ ʢʘʨʪʠʥʥʳʭ ʛʘʣʝʨʝʡ. ɸ ʝʱʝ ʟʜʝʩʴ 

ʢʘʢʘʷ-ʪʦ ʧʦʪʨʷʩʘʶʱʘʷ ʘʪʤʦʩʬʝʨʘ. ʅʠ ʦʜʠʥ ʛʦʨʦʜ ʚ ʨʘʜʠʫʩʝ ʧʦʯʪʠ ʪʳʩʷʯʠ ʤʠʣʴ ʥʝ ʤʦʞʝʪ 

ʩʨʘʚʥʠʪʴʩʷ ʩ ʏʠʢʘʛʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʟʚʠʱʝ ʝʛʦ ï ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ, ʢʪʦ 

ʧʨʠʝʟʞʘʝʪ ʩʶʜʘ ʟʠʤʦʡ. ʊʫʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʚʘʶʪ ʪʘʢʠʝ ʚʝʪʨʘ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ ʜʦ ʢʘʬʝ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʙʦʨʴʙʫ ʟʘ ʚʳʞʠʚʘʥʠʝ ï ʚʘʩ ʧʨʦʤʦʨʦʟʠʪ ʜʦ ʤʦʟʛʘ ʢʦʩʪʝʡ! 

ʗʨʤʦ ï ʬʠʥʩʢʠʡ ʞʫʨʥʘʣʠʩʪ ï ʢʘʢ ʙʫʜʪʦ ʛʦʪʦʚʠʣʩʷ ʢ ʧʦʜʦʙʥʳʤ ʠʩʧʳʪʘʥʠʷʤ. ʗ ʚʩʪʨʝʪʠʣ 

ʝʛʦ ʚ ʭʦʣʣʝ ʛʦʩʪʠʥʠʮʳ, ʛʜʝ ʦʥ ʩʠʜʝʣ, ʦʜʝʪʳʡ ʚ ʪʦʣʩʪʦʝ ʧʘʣʴʪʦ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʟʘʤʝʨʟʥʝʰʴ ʠ ʚ 

ɸʨʢʪʠʢʝ, ʘ ʥʘ ʛʦʣʦʚʝ ʝʛʦ ʙʳʣʘ ʪʝʧʣʘʷ ʧʫʰʠʩʪʘʷ ʰʘʧʢʘ, ʥʘʜʚʠʥʫʪʘʷ ʥʘ ʣʦʙ. ɺʩʝ, ʯʪʦ ʷ ʟʥʘʣ ʦ 

ʗʨʤʦ, ï ʵʪʦ ʪʦ,ʯʪʦ ʦʥ ʧʠʰʝʪ ʦ ʥʘʫʢʝ, ʠ ʩʦʛʣʘʩʠʣʩʷ ʧʦʜʚʝʟʪʠ ʝʛʦ ʚ ʌʝʨʤʠʣʘʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚ ʩʦʨʦʢʘ ʤʠʣʷʭ ʢ ʟʘʧʘʜʫ ʦʪ ʛʦʨʦʜʘ, ï ʗʨʤʦ ʭʦʪʝʣ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʢʦʣʣʘʡʜʝʨ ñʊʝʚʘʪʨʦʥò. 

ʏʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ʦʪ ʮʝʥʪʨʘ ʏʠʢʘʛʦ, ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʚʳʝʭʘʪʴ ʢ 

ʦʟʝʨʫ ʄʠʯʠʛʘʥ, ʘ ʟʘʪʝʤ ʜʚʠʥʫʪʴʩʷ ʧʦ ʩʢʦʨʦʩʪʥʦʡ ʪʨʘʩʩʝ ʥʘ ʟʘʧʘʜ. ʇʦʩʣʝ ʧʨʠʤʝʨʥʦ ʯʘʩʘ ʝʟʜʳ 

ʛʦʨʦʜ ʠʩʯʝʟʘʝʪ ʚ ʟʝʨʢʘʣʘʭ ʟʘʜʥʝʛʦ ʚʠʜʘ, ʠ ʚʳ ʩʚʦʨʘʯʠʚʘʝʪʝ ʥʘ ʧʦʜʲʝʟʜʥʫʶ ʜʦʨʦʛʫ, ʚʝʜʫʱʫʶ ʚ 

ʢʘʤʧʫʩ ʧʣʦʱʘʜʴʶ 7000 ʘʢʨʦʚ ï ʟʜʝʩʴ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʣʘʙʦʨʘʪʦʨʠʷ. ʄʳ ʧʨʠʝʭʘʣʠ ʪʫʜʘ ʩ ʗʨʤʦ 

ʚ ʬʝʚʨʘʣʝ 2009 ʛʦʜʘ. 

ɼʦʨʦʛʘ ʧʝʪʣʷʣʘ ʩʨʝʜʠ ʛʦʣʳʭ ʟʠʤʥʠʭ ʜʝʨʝʚʴʝʚ, ʦʛʠʙʘʣʘ ʟʘʤʝʨʟʰʠʝ ʦʟʝʨʘ ʠ ʞʝʣʪʳʝ ʧʦʣʷ, 

ʙʣʝʩʪʝʚʰʠʝ ʧʦʜ ʧʨʠʧʦʨʦʰʠʚʰʠʤ ʠʭ ʫʪʨʦʤ ʩʥʝʛʦʤ. ʀ ʚʜʨʫʛ ʤʳ ʦʢʘʟʘʣʠʩʴ ʧʝʨʝʜ ʛʠʛʘʥʪʩʢʦʡ 

ʦʨʘʥʞʝʚʦ-ʢʦʨʠʯʥʝʚʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ï ʦʥʘ ʩʪʦʷʣʘ, ʰʠʨʦʢʦ ʨʘʩʩʪʘʚʠʚ ʥʦʛʠ-ʩʧʠʮʳ, ʥʘʜ ʜʦʨʦʛʦʡ. 

ʕʪʦ 50-ʬʫʪʦʚʦʝ ʪʚʦʨʝʥʠʝ, ʥʘʧʦʤʠʥʘʶʱʝʝ ʠʩʧʦʣʠʥʘ ʊʘʣʦʩʘ, ʢʦʪʦʨʳʡ ʧʦʜʞʠʜʘʝʪ ʘʨʛʦʥʘʚʪʦʚ, 

ï ʣʶʙʠʤʦʝ ʜʝʪʠʱʝ ʧʝʨʚʦʛʦ ʜʠʨʝʢʪʦʨʘ ʣʘʙʦʨʘʪʦʨʠʠ ʈʦʙʝʨʪʘ ʋʠʣʩʦʥʘ. ʉʢʫʣʴʧʪʫʨʘ ʠʤʝʝʪ ʪʨʠ 

ʥʦʛʠ; ʠʟʷʱʥʦ ʠʟʛʠʙʘʷʩʴ, ʦʥʠ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ ʦʪ ʟʝʤʣʠ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʘʜ 

ʜʦʨʦʛʦʡ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ. ɿʘʤʳʩʝʣ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ, ʢʘʢ ʙʳ ʚʳ ʥʠ ʩʤʦʪʨʝʣʠ ʥʘ ʩʢʫʣʴʧʪʫʨʫ, 

ʩ ʢʘʢʦʡ ʙʳ ʩʪʦʨʦʥʳ ʥʠ ʧʦʜʦʰʣʠ, ʦʥʘ ʚʳʛʣʷʜʠʪ ʩʪʨʘʥʥʦʡ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʡ. ʅʦ ʩʪʦʠʪ ʚʘʤ 



ʫʣʝʯʴʩʷ ʧʦʜ ʥʝʡ ʠ ʧʦʩʤʦʪʨʝʪʴ ʚʚʝʨʭ, ʛʣʘʟʘʤ ʚʘʰʠʤ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʩʪʦʷʱʘʷ ʢʨʘʩʦʪʘ
179

. 

ʉʦʟʜʘʪʝʣʴ ʵʪʦʛʦ ʰʝʜʝʚʨʘ ʩʣʦʚʥʦ ʭʦʯʝʪ ʩʢʘʟʘʪʴ: ʩʠʤʤʝʪʨʠʷ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʦʡ. ɽʩʣʠ 

ʩʤʦʪʨʝʪʴ ʩʥʠʟʫ, ʪʨʠ ʩʧʠʮʳ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʮʝʥʪʨʘ ʚʦʦʙʨʘʞʘʝʤʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʜʝʣʷʪ ʝʝ ʥʘ 

ʨʘʚʥʳʝ ʯʘʩʪʠ. ʋʠʣʩʦʥ ʥʘʟʚʘʣ ʩʢʫʣʴʧʪʫʨʫ ñʅʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠò ï ʧʦ ʥʘʟʚʘʥʠʶ ʢʦʥʮʝʧʮʠʠ, 

ʥʘ ʢʦʪʦʨʦʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʍʠʛʛʩʘ. 

ʎʝʥʪʨ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ï ʋʠʣʩʦʥ-ʭʦʣʣ. ʕʪʦ ʟʜʘʥʠʝ ʧʦʭʦʞʝ, ʝʩʣʠ 

ʩʤʦʪʨʝʪʴ ʩʙʦʢʫ, ʥʘ ʛʠʛʘʥʪʩʢʫʶ ʧʦʜʩʪʘʚʢʫ ʜʣʷ ʪʦʩʪʦʚ, ʘ ʝʩʣʠ ʩʧʝʨʝʜʠ ï ʥʘ ʛʨʝʯʝʩʢʫʶ ʙʫʢʚʫ  ́

ʙʝʟ ʚʝʨʭʥʝʡ ʢʨʳʰʝʯʢʠ ʠʣʠ ʥʘ ʜʚʝ ʛʠʛʘʥʪʩʢʠʭ ʨʫʢʠ, ʩʣʦʞʝʥʥʳʝ ʚ ʤʦʣʠʪʚʝ. ʋʠʣʩʦʥ-ʭʦʣʣ ʩʪʦʠʪ 

ʚ ʩʪʦʨʦʥʝ ʦʪ ñʊʝʚʘʪʨʦʥʘò, ʧʦʤʝʱʝʥʥʦʛʦ ʚ ʯʝʪʳʨʝʭʤʠʣʴʥʳʡ ʪʫʥʥʝʣʴ, ʧʨʦʨʳʪʳʡ ʥʘ ʛʣʫʙʠʥʝ 25 

ʬʫʪʦʚ ʧʦʜ ʟʝʤʣʝʡ. 

ñʊʝʚʘʪʨʦʥò ʙʳʣ ʧʦʩʪʨʦʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʣʢʠʚʘʪʴ ʧʨʦʪʦʥʳ ʠ ʘʥʪʠʧʨʦʪʦʥʳ ʚʥʫʪʨʠ 

ʜʚʫʭ ʜʝʪʝʢʪʦʨʦʚ: CDF (ʩʦʢʨʘʱʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʟʚʘʥʠʷ Collider Detector Fermilab) ʠ 

DZero (ʥʘʟʚʘʥʥʳʡ ʧʦ ʤʝʩʪʫ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʢʦʣʴʮʝ ʫʩʢʦʨʠʪʝʣʷ). ɺ ʢʦʥʩʪʨʫʢʮʠʠ 

ʢʦʣʣʘʡʜʝʨʘ ʝʩʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. ʂ ʩʠʣʴʥʳʤ ʦʪʥʦʩʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʛʦʥʷʪʴ 

ʦʙʘ ʧʫʯʢʘ ʜʦ ʥʫʞʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʙʣʦʢʦʚ ʫʩʢʦʨʠʪʝʣʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʪʦʥʳ ʠ ʘʥʪʠʧʨʦʪʦʥʳ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʤʘʩʩʘʤʠ ʠ ʨʘʚʥʳʤʠ, ʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʧʦ ʟʥʘʢʫ ʟʘʨʷʜʘʤʠ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʨʘʟʛʦʥʷʶʱʝʝ ʧʫʯʦʢ ʧʨʦʪʦʥʦʚ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʙʫʜʝʪ 

ʨʘʟʛʦʥʷʪʴ ʧʫʯʦʢ ʘʥʪʠʧʨʦʪʦʥʦʚ ʚ ʜʨʫʛʫʶ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʥʪʠʧʨʦʪʦʥʳ ʩʣʦʞʥʦ ʩʦʟʜʘʪʴ ʠ 

ʩʦʙʨʘʪʴ, ʘ ʝʱʝ ʩʣʦʞʥʝʝ ʦʙʨʘʟʦʚʘʪʴ ʠʟ ʥʠʭ ʭʦʨʦʰʠʝ ʧʫʯʢʠ. 

ʇʝʨʚʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʥʘ ñʊʝʚʘʪʨʦʥʝò ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 1985 ʛʦʜʫ, ʥʦ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ 

ʦʪʢʨʳʪʠʷ ʥʘ ʵʪʦʡ ʤʘʰʠʥʝ ʫʯʝʥʳʝ ʩʜʝʣʘʣʠ ʪʦʣʴʢʦ ʜʝʩʷʪʴ ʣʝʪ ʩʧʫʩʪʷ. ɺ ʤʘʨʪʝ 1995 ʛʦʜʘ 

ʬʠʟʠʢʠ ʦʙʲʷʚʠʣʠ, ʯʪʦ ʦʥʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ t-ʢʚʘʨʢ (ʠʩʪʠʥʥʳʡ) ï ʩʘʤʫʶ ʪʷʞʝʣʫʶ 

ʵʣʝʤʝʥʪʘʨʥʫʶ ʯʘʩʪʠʮʫ ʠʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʯʘʩʪʠʮ. ʀʩʪʠʥʥʳʡ ʢʚʘʨʢ ʚʝʩʠʪ ʦʢʦʣʦ 170 ɻʵɺ, 

ʧʨʠʤʝʨʥʦ ʩʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʘʪʦʤ ʟʦʣʦʪʘ. ʂʩʪʘʪʠ, ʪʝʦʨʝʪʠʢʠ ʠ ʧʨʝʜʩʢʘʟʳʚʘʣʠ ʜʣʷ ʥʝʛʦ 

ʧʨʠʤʝʨʥʦ ʪʘʢʫʶ ʚʝʣʠʯʠʥʫ ʤʘʩʩʳ. 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ (ʧʝʨʝʞʠʚ ʥʝʩʢʦʣʴʢʦ ʪʨʠʫʤʬʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʨʘʩʧʠʪʠʝʤ 

ʰʘʤʧʘʥʩʢʦʛʦ) ʬʠʟʠʢʠ ñʊʝʚʘʪʨʦʥò ʦʩʪʘʥʦʚʠʣʠ ï ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʨʝʤʦʥʪʘ. ʄʘʰʠʥʫ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ, ʜʘʙʳ ʦʥʘ ʤʦʛʣʘ ʚʜʦʭʥʫʪʴ ʝʱʝ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚ ʧʫʯʢʠ ʯʘʩʪʠʮ, ʧʦʚʳʩʠʚ 

ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ ʩʪʦʣʢʥʦʚʝʥʠʡ ʜʦ 1,96 ʊʵɺ.ɺ ʦʩʥʦʚʥʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʣʠ ʜʝʪʝʢʪʦʨʳ ʠ ʙʣʦʢʠ 

ʫʩʢʦʨʠʪʝʣʷ. ɺʩʝ ʵʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʦʚ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ï ʯʘʩʪʦʪʳ ʩʪʦʣʢʥʦʚʝʥʠʡ ʜʦ ʙʦʣʝʝ ʯʝʤ ʤʠʣʣʠʦʥʘ ʚ ʩʝʢʫʥʜʫ. 

ʀ ʚʦʪ ʥʘʢʦʥʝʮ ʦʙʥʦʚʣʝʥʥʳʡ ñʊʝʚʘʪʨʦʥò ʙʳʣ ʧʦʯʪʠ ʛʦʪʦʚ ʢ ʥʘʯʘʣʫ ʦʭʦʪʳ ʥʘ ʯʘʩʪʠʮʫ 

ʍʠʛʛʩʘ, ʘ ʤʝʞʜʫ ʪʝʤ ʥʘ ʮʝʨʥʦʚʩʢʦʤ LEP ʧʦʣʫʯʠʣʠ ʩʠʛʥʘʣʳ, ʧʦʭʦʞʠʝ ʥʘ ʩʣʝʜʳ ʥʝʫʣʦʚʠʤʦʡ 

ʯʘʩʪʠʮʳ. ʈʦʙʝʨʪ ʈʦʟʝʨ, ʦʜʠʥ ʠʟ ʜʚʫʭ ʫʯʝʥʳʭ, ʚʦʟʛʣʘʚʣʷʚʰʠʭ ʢʦʤʘʥʜʫ ʪʝʚʘʪʨʦʥʦʚʩʢʦʛʦ 

ʜʝʪʝʢʪʦʨʘ CDF, ʨʘʙʦʪʘʣ ʪʘʤ ʩʦ ʚʨʝʤʝʥ ʦʪʢʨʳʪʠʷ ʠʩʪʠʥʥʦʛʦ ʢʚʘʨʢʘ. ʂʦʛʜʘ ʧʨʦʰʝʣ ʩʣʫʭ, ʯʪʦ ʚ 

ʎɽʈʅʝ, ʚʦʟʤʦʞʥʦ, ʫʞʝ ʥʘʰʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʦʥ ʠʩʧʳʪʘʣ ʩʪʨʘʰʥʦʝ ʨʘʟʦʯʘʨʦʚʘʥʠʝ. ñʄʳ 

ʧʦʪʨʘʪʠʣʠ ʩʪʦʣʴʢʦ ʩʠʣ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʫʩʪʘʥʦʚʢʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʣʝʜʠʪʴ 

ʙʦʟʦʥ ʍʠʛʛʩʘ, ʠ ʚʦʪ, ʢʦʛʜʘ ʫ ʥʘʩ ʥʘʢʦʥʝʮ ʚʩʝ ʛʦʪʦʚʦ, ʚʜʨʫʛ ʢʪʦ-ʪʦ ʚʳʭʦʜʠʪ ʠ ʟʘʷʚʣʷʝʪ, ʯʪʦ, 

ʢʘʞʝʪʩʷ, ʫʞʝ ʧʦʡʤʘʣ ʝʛʦ, ï ʛʦʚʦʨʠʪ ʦʥ, ʧʝʨʝʢʨʠʢʠʚʘʷ ʛʫʣ ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ ʟʘ ʩʪʝʥʘʤʠ 

ʜʠʩʧʝʪʯʝʨʩʢʦʡ CDF ʦʙʦʨʫʜʦʚʘʥʠʷ. ï ɺ ʛʣʫʙʠʥʝ ʜʫʰʠ ʚʩʝ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʛʣʘʚʥʦʝ ï ʵʪʦ 

ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʥʦ ʫ ʥʘʩ ʞʝ ʝʩʪʴ ʯʝʩʪʦʣʶʙʠʝ, ʤʳ ʘʟʘʨʪʥʳ ʠ ʛʦʪʦʚʳ ʢ ʢʦʥʢʫʨʝʥʮʠʠ. 

ʀ ʝʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʚʳ ʦʙʘʛʨʠʣʠ ʫʩʪʘʥʦʚʢʫ ʢʨʦʚʴʶ, ʧʦʣʠʣʠ ʧʦʪʦʤ ʠ ʩʣʝʟʘʤʠ, ʪʦ ʚʘʤ ʭʦʯʝʪʩʷ 

ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʳʤʠ!ò 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ LEP ʙʳʣ ʚʳʢʣʶʯʝʥ, ʘ ʦʪʢʨʳʪʠʝ ʥʝ ʩʦʩʪʦʷʣʦʩʴ, ñʊʝʚʘʪʨʦʥò ʦʩʪʘʣʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʟʘʙʝʛʘ. ʆʙʥʦʚʣʝʥʥʫʶ ʤʘʰʠʥʫ ʟʘʧʫʩʪʠʣʠ ʚʝʩʥʦʡ 2001 ʛʦʜʘ, ʥʦ 

ʚʩʢʦʨʝ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʨʘʙʦʪʘʝʪ ʦʥʘ ʢʘʢ-ʪʦ ʥʝ ʪʘʢ. ʀʥʞʝʥʝʨʳ ʠʟʦ ʚʩʝʭ ʩʠʣ ʙʦʨʦʣʠʩʴ ʩ 

ʥʝʧʦʣʘʜʢʘʤʠ ʚ ʫʩʢʦʨʠʪʝʣʝ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ, ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʦʥ ʨʘʙʦʪʘʣ ʥʘ 

ʧʦʥʠʞʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʌʝʨʤʠʣʘʙ ʧʦʜʚʝʨʛʣʠ ʞʝʩʪʢʦʡ ʢʨʠʪʠʢʝ ʚ ʧʨʝʩʩʝ, ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʠʥʞʝʥʝʨʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʘʰʠʥʳ, ʠ ʫʯʝʥʳʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ 
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ʜʝʪʝʢʪʦʨʘʭ, ʩʪʘʣʠ ʥʘʧʨʷʞʝʥʥʳʤʠ. ʇʦʠʩʢ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʙʳʣ ʥʝʚʦʟʤʦʞʝʥ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ 

ʫʩʢʦʨʠʪʝʣʝ ʥʝ ʭʚʘʪʘʣʦ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʯʘʩʪʠʮ. 

ñʊʨʫʜʥʦʩʪʠ ʨʦʩʪʘò ñʊʝʚʘʪʨʦʥʘò ʦʟʥʘʯʘʣʠ, ʯʪʦ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ ʙʫʜʝʪ 

ʥʝʣʝʛʢʦ ʫʜʝʨʞʠʚʘʪʴ ʧʫʯʢʠ ʥʘ ʫʩʪʦʡʯʠʚʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʦʨʙʠʪʘʭ. ʕʪʦ ʩʥʠʞʘʣʦ ʪʦʯʥʦʩʪʴ 

ʬʦʢʫʩʠʨʦʚʢʠ ʧʫʯʢʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʚ ʣʦʙʦʚʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ. ɺʩʝ ʢʦʣʴʮʘ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʤʘʛʥʠʪʦʚ ʧʨʠʰʣʦʩʴ ʧʝʨʝʥʘʩʪʨʘʠʚʘʪʴ ʧʦ ʥʦʚʳʤ ʧʦʢʘʟʘʥʠʷʤ ʫʩʪʨʦʡʩʪʚ GPS ʠ ʣʘʟʝʨʥʦʛʦ 

ʥʘʚʝʜʝʥʠʷ. ʂ ʥʘʯʘʣʫ 2005 ʛʦʜʘ ʫʩʢʦʨʠʪʝʣʴ ʟʘʨʘʙʦʪʘʣ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʫʞʝ ʩʪʘʙʠʣʴʥʦ 

ʩʪʘʣʢʠʚʘʣ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʯʪʦ ʜʘʣʦ ʫʯʝʥʳʤ ʥʘʜʝʞʜʫ ʥʘʢʦʥʝʮ ʫʚʠʜʝʪʴ ʙʦʟʦʥ 

ʍʠʛʛʩʘ. 

 

ʂʘʢ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʬʠʟʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʝʜʫʪ ʪʫʜʘ, ʛʜʝ ʜʣʷ ʥʠʭ ʝʩʪʴ ʨʘʙʦʪʘ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʫʩʢʦʨʠʪʝʣʠʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ 

ʩʪʨʦʷʪʩʷ ʥʘ ʦʜʥʦʤ ʢʦʥʪʠʥʝʥʪʝ ʠ ʟʘʢʨʳʚʘʶʪʩʷ ʥʘ ʜʨʫʛʦʤ, ʫʯʝʥʳʝ ʤʠʛʨʠʨʫʶʪ ʪʫʜʘ, ʛʜʝ ʙʦʣʴʰʝ 

ʰʘʥʩʦʚ ʦʪʢʨʳʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʚ ʥʘʫʢʝ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʀʥʪʝʨʥʝʪʘ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʯʠʩʪʦ ʚʠʨʪʫʘʣʴʥʦʝ ï ʦʥʠ 

ʘʥʘʣʠʟʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʩʚʦʠʭ ʢʘʙʠʥʝʪʦʚ. ʅʦ ʝʩʪʴ ʠ ʪʘʢʠʝ, ʢʪʦ 

ʩʥʠʤʘʝʪʩʷ ʩ ʥʘʩʠʞʝʥʥʦʛʦ ʤʝʩʪʘ ʠ ʧʝʨʝʝʟʞʘʝʪ, ʯʪʦʙʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. 

ɼʞʦʥ ʂʦʥʚʝʡ ʢʘʢ ʨʘʟ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ. ʉʥʘʯʘʣʘ ʦʥ ʙʳʣ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɼʵʚʠʩ ʚ ʂʘʣʠʬʦʨʥʠʠ, ʧʦʪʦʤ ʧʨʦʚʝʣ ʛʦʜʳ ʚ ʎɽʈʅʝ ʚ 

ʢʦʤʘʥʜʝ ʫʯʝʥʳʭ ñɸʣʝʬʘò, ʢʦʪʦʨʘʷ ʛʥʘʣʘʩʴ ʟʘ ʯʘʩʪʠʮʝʡ ʍʠʛʛʩʘ ʧʦ ʧʦʤʘʥʠʚʰʝʤʫ ʠʭ ʩʣʝʜʫ. ɸ 

ʟʘʪʝʤ ʂʦʥʚʝʡ ʚʝʨʥʫʣʩʷ ʚ ʉʐɸ, ʯʪʦʙʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʝʢʪʦʨʘ CDF ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ. ʏʫʪʴ ʧʦʟʞʝ, ʚ ʜʝʢʘʙʨʝ 2006 ʛʦʜʘ, ʦʥ ʦʧʷʪʴ ʧʨʠʝʭʘʣ ʚ ʎɽʈʅ, ʥʘ ʵʪʦʪ ʨʘʟ 

ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦʩʪʘʚʢʫ ʥʝʢʦʡ ʫʥʠʢʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʨʝʢʦʚ ʯʘʩʪʠʮ ʚʥʫʪʨʠ ʢʦʤʧʘʢʪʥʦʛʦ ʤʶʦʥʥʦʛʦ ʩʦʣʝʥʦʠʜʘ ï CMS (Compact Muon 

Solenoid) ï ʜʝʪʝʢʪʦʨʘ ʜʣʷ ʩʪʨʦʷʱʝʛʦʩʷ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ. ʅʦ ʂʦʥʚʝʶ ʪʘ 

ʜʝʢʘʙʨʴʩʢʘʷ ʧʦʝʟʜʢʘ ʚ ʎɽʈʅ ʟʘʧʦʤʥʠʣʘʩʴ ʜʨʫʛʠʤ
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ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʝʛʦ ʢʦʤʘʥʜʘ ʚʳʞʠʜʘʣʘ. ʅʘ ʜʝʪʝʢʪʦʨʝ CDF ʥʫʞʥʦ ʙʳʣʦ ʥʘʙʨʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʘ ʧʦʪʦʤ ʧʨʦʚʝʨʠʪʴ, ʥʝ ʧʦʷʚʠʣʠʩʴ ʣʠ ʧʨʠʟʥʘʢʠ 

ʨʦʞʜʝʥʠʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʅʘ ñʊʝʚʘʪʨʦʥʝò, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʧʨʦʪʦʥʦʚ ʠ 

ʘʥʪʠʧʨʦʪʦʥʦʚ ʤʦʛʫʪ ʨʦʜʠʪʴʩʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʨʘʩʧʘʜʫʪʩʷ ʥʘ ʜʚʝ ʜʨʫʛʠʝ, 

ʥʘʟʳʚʘʝʤʳʝ ʪʘʫ-ʣʝʧʪʦʥʘʤʠ ï ʪʷʞʝʣʳʤʠ ʢʫʟʝʥʘʤʠ ʵʣʝʢʪʨʦʥʦʚ. 

ʂʦʥʚʝʡ ʩʦʚʤʝʩʪʥʦ ʩ ʬʠʟʠʢʘʤʠ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʈʘʪʛʝʨʩʘ ʚ ʅʴʶ-ɼʞʝʨʩʠ ʨʘʟʨʘʙʘʪʳʚʘʣ 

ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʜʝʪʝʢʪʦʨʘ CDF, ʢʦʪʦʨʘʷ ʚʳʯʣʝʥʷʣʘ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʚʳʛʣʷʜʝʚʰʠʝ ʢʘʢ ʨʘʩʧʘʜ 

ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʥʘ ʪʘʫ-ʣʝʧʪʦʥʳ. ʉʣʦʞʥʦʩʪʴ ʙʳʣʘ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ 

ʯʘʩʪʠʮʳ ʧʨʠ ʩʚʦʠʭ ʨʘʩʧʘʜʘʭ ʚʳʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʝ ʞʝ ʩʠʛʥʘʣʳ, ʪʘʢ ʯʪʦ ʢʦʤʘʥʜʘ 

ʧʦʥʠʤʘʣʘ, ʯʪʦ ʠʭ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʤʥʦʛʦ ʣʦʞʥʳʭ ʩʠʛʥʘʣʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʡ 

ʩʧʦʩʦʙ ʧʦʥʷʪʴ, ʝʩʪʴ ʣʠ ʩʨʝʜʠ ʥʠʭ ʙʦʟʦʥ ʍʠʛʛʩʘ, ï ʵʪʦ ʫʟʥʘʪʴ ʦʙ ʠʩʪʦʨʠʠ ʩʪʦʣʢʥʦʚʝʥʠʡ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʨʫʛʠʭ ʯʘʩʪʠʮ. ʅʝ ʪʘʢ ʚʘʞʥʦ, ʯʪʦ ʯʘʩʪʠʮʘ 

ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʙʫʜʝʪ ʠʟʚʝʩʪʥʦ, ʚ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʵʥʝʨʛʠʡ ʯʘʩʪʠʮ ʍʠʛʛʩʘ 

ʥʝʪ. 

ɹʳʣʦ ʩʫʙʙʦʪʥʝʝ ʫʪʨʦ, ʢʦʛʜʘ ʂʦʥʚʝʶ ʩʢʘʟʘʣʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʩ ʜʝʪʝʢʪʦʨʘ CDF 

ʩʦʙʨʘʥʳ ʠ ʚʩʝ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʳ. ʅʘʩʪʘʣʦ ʚʨʝʤʷ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ñʦʪʢʨʳʪʴ ʢʨʳʰʢʫ 

ʷʱʠʢʘò. ʂʦʥʚʝʡ ʩʠʜʝʣ ʦʜʠʥ ʚ ʘʪʨʠʫʤʝ ʟʜʘʥʠʷ ʥʦʤʝʨ 40 ʚ ʎɽʈʅʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʦʬʠʩʳ 

ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʝʪʝʢʪʦʨʘʭ LHC ñɸʪʣʘʩò ʠ CMS, ʠ ʦʙʨʘʙʘʪʳʚʘʣ ʜʘʥʥʳʝ ʥʘ ʩʚʦʝʤ 

ʥʦʫʪʙʫʢʝ. ʅʘʞʘʚ ʥʝʩʢʦʣʴʢʦ ʢʣʘʚʠʰ, ʦʥ ʩʪʘʣ ʞʜʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. ʂʦʛʜʘ ʛʨʘʬʠʢ ʥʘʢʦʥʝʮ 

ʧʦʷʚʠʣʩʷ ʥʘ ʵʢʨʘʥʝ, ʂʦʥʚʝʡ ʧʦʯʫʚʩʪʚʦʚʘʣ, ʯʪʦ ʚʦʣʦʩʳ ʫ ʥʝʛʦ ʥʘ ʛʦʣʦʚʝ ʟʘʰʝʚʝʣʠʣʠʩʴ. ʊʘʤ 

ʦʢʘʟʘʣʦʩʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʩʠʛʥʘʣʦʚ ʪʘʫ-ʣʝʧʪʦʥʦʚ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ. ñʕʪʦ ʙʳʣʦ ʧʦʭʦʞʝ ʯʝʨʪ 

                                                 
180  ʂʦʥʚʝʡ ʥʘʧʠʩʘʣ ʯʝʪʳʨʝ ʧʦʜʨʦʙʥʳʭ ʨʘʩʩʢʘʟʘ ʦʙ ʵʪʦʤ ʵʧʠʟʦʜʝ ʥʘ ʙʣʦʛʝ ñCosmic Varianceò, 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʞʫʨʥʘʣʦʤ ñDiscoverò. ɼʚʘ ʠʟ ʥʠʭ ʧʦʷʚʠʣʠʩʴ 26 ʷʥʚʘʨʷ 2007 ʛʦʜʘ, ʘ ʧʦʩʣʝʜʫʶʱʠʝ 9 ʤʘʨʪʘ ʠ 22 

ʦʢʪʷʙʨʷ. 

 



ʟʥʘʝʪ ʥʘ ʯʪʦ!ò ï ʨʘʩʩʢʘʟʳʚʘʣ ʂʦʥʚʝʡ. ɽʩʣʠ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʙʳʣʘ ʪʘʤ, ʪʦ ʠʤʝʥʥʦ ʪʘʢ ʦʥʘ ʙʳ ʠ 

ʧʨʦʷʚʠʣʘʩʴ! 

ʅʫʞʥʦ ʙʳʣʦ ʩʨʦʯʥʦ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʌʝʨʤʠʣʘʙ, ʧʦʢʘʟʘʪʴ ʚʩʝ ʵʪʦ ʙʝʟʫʤʠʝ ʢʦʣʣʝʛʘʤ. 

ʂʦʥʚʝʡ ʧʦʟʚʦʥʠʣ ʚ ʘʚʠʘʢʦʤʧʘʥʠʶ. ɹʠʣʝʪʦʚ ʥʘ ʟʘʚʪʨʘ ʥʝ ʙʳʣʦ, ʥʦ ʥʘʰʝʣʩʷ ʦʜʠʥ ʥʘ 

ʧʦʥʝʜʝʣʴʥʠʢ. ʂʦʥʚʝʡ ʪʫʪ ʞʝ ʧʦʤʝʥʷʣ ʩʚʦʡ ʦʙʨʘʪʥʳʡ ʙʠʣʝʪ ʠ ʦʪʧʨʘʚʠʣ ʤʝʡʣ ʢʦʤʘʥʜʝ ʚ 

ʈʘʪʛʝʨʩ ï ʩʦʦʙʱʠʣ ʠʤ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ. ʊʝ ʝʱʝ ʩʧʘʣʠ, ʥʦ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʣʫʯʠʪʴ ʧʠʩʴʤʦ 

ʜʦʩʪʘʪʦʯʥʦ ʩʢʦʨʦ. ʂʦʥʚʝʡ ʧʦʩʤʦʪʨʝʣ ʚʚʝʨʭ, ʥʘ ʘʨʤʠʨʦʚʘʥʥʫʶ ʩʪʝʢʣʷʥʥʫʶ ʢʨʳʰʫ ʥʘʜ 

ʘʪʨʠʫʤʦʤ. ʇʦʭʦʞʝ, ʚ ʚʳʭʦʜʥʳʝ ʝʤʫ ʦʪʜʳʭʘʪʴ ʥʝ ʧʨʠʜʝʪʩʷ... 

ʅʘ ʛʨʘʬʠʢʝ ʥʘ ʵʢʨʘʥʝ ʥʦʫʪʙʫʢʘ ʂʦʥʚʝʷ ʙʳʣ ʷʚʩʪʚʝʥʥʦ ʚʠʜʝʥ ʧʠʢ, ʚʳʛʣʷʜʝʚʰʠʡ, ʢʘʢ 

ʩʣʝʜ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʩ ʚʝʩʦʤ ʦʢʦʣʦ 160 ɻʵɺ. ʂʦʥʝʯʥʦ, ʂʦʥʚʝʡ ʧʦʥʠʤʘʣ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʚʩʝʛʦ ʣʠʰʴ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʬʣʫʢʪʫʘʮʠʷ. ʌʠʟʠʢʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, 

ʫʞʝ ʜʘʚʥʦ ʭʦʨʦʰʝʥʴʢʦ ʫʩʚʦʠʣʠ ʦʜʥʫ ʦʯʝʥʴ ʚʘʞʥʫʶ ʚʝʱʴ ï ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʚʳʛʣʷʜʠʪ ʪʘʢʠʤ 

ʦʙʥʘʜʝʞʠʚʘʶʱʠʤ ʩʝʛʦʜʥʷ, ʟʘʚʪʨʘ ʤʦʞʝʪ ʠʩʯʝʟʥʫʪʴ. ʂʦʥʚʝʡ ʜʦʣʞʝʥ ʙʳʣ ʧʨʦʚʝʨʠʪʴ, ʢʘʢʦʚʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʠʢ ʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʤʦʛ ʧʦʷʚʠʪʴʩʷ ʩʣʫʯʘʡʥʦ, ʚ ʦʪʩʫʪʩʪʚʠʝ ʯʘʩʪʠʮʳ 

ʍʠʛʛʩʘ. ʋ ʬʠʟʠʢʦʚ ʠʤʝʝʪʩʷ ʠʩʧʳʪʘʥʥʳʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ, ʥʦ ʦʥ ʥʝ ʙʳʩʪʨʳʡ. ʅʫʞʥʦ ʟʘʧʫʩʪʠʪʴ 

ʧʨʦʛʨʘʤʤʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʤʥʠʤʳʭ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʯʘʩʪʠʮ ʍʠʛʛʩʘ ʥʝʪ, ʘ ʧʦʪʦʤ ʩʤʦʪʨʝʪʴ, ʢʘʢ ʯʘʩʪʦ ʧʠʢ, ʧʦʭʦʞʠʡ 

ʥʘ ʦʪʢʨʳʪʠʝ, ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʛʨʘʬʠʢʝ. ɽʩʣʠ ʦʥ ʚʦʟʥʠʢʘʝʪ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʢʨʠʯʘʪʴ ñʋʨʘ!ò, 

ʧʦʞʘʣʫʡ, ʧʦʢʘ ʥʝ ʩʪʦʠʪ. 

ʂʦʥʚʝʡ ʦʙʲʝʜʠʥʠʣ ʚʩʝ ʧʨʦʛʨʘʤʤʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠ ʜʦʙʘʚʠʣ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʘʥʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʤʝʞʜʫ ʜʚʘʜʮʘʪʴʶ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʅʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʦʥ ʚʚʝʣ ʢʦʤʘʥʜʳ ʚ ʢʦʤʧʴʶʪʝʨʳ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʋʥʠʚʝʨʩʠʪʝʪʘ ʂʘʣʠʬʦʨʥʠʠ ʠ ʟʘʧʫʩʪʠʣ ʧʨʦʮʝʩʩ. ʊʝʧʝʨʴ ʦʩʪʘʚʘʣʦʩʴ 

ʪʦʣʴʢʦ ʞʜʘʪʴ ï ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ, ʪʨʝʙʦʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ 

ʜʥʝʡ, ʜʘʞʝ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʇʨʝʜʩʪʦʷʣʦ ʩʜʝʣʘʪʴ ʠ ʢʦʝ-ʯʪʦ ʝʱʝ. ʂʦʥʚʝʷ ʧʨʠʛʣʘʩʠʣʠ ʧʨʦʯʠʪʘʪʴ ʜʦʢʣʘʜ ʧʦ ʧʦʩʣʝʜʥʠʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʭʦʪʳ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ɸʩʧʝʥʝ, ʢʦʪʦʨʘʷ ʧʣʘʥʠʨʦʚʘʣʘʩʴ ʥʘ 

ʷʥʚʘʨʴ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʥʝʛʦ ʙʳʣʦ ʚʩʝʛʦ ʯʝʪʳʨʝ ʥʝʜʝʣʠ ʜʦ ʢʘʥʠʢʫʣ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʜʠʪʴ ʠʭ ʠ ʧʦʣʫʯʠʪʴ ʜʦʙʨʦ ʥʘ ʧʫʙʣʠʯʥʦʝ ʦʛʣʘʰʝʥʠʝ. 

ʕʪʠ ʧʨʦʮʝʜʫʨʳ ʚ ʌʝʨʤʠʣʘʙʝ ʚʝʩʴʤʘ ʬʦʨʤʘʣʠʟʦʚʘʥʳ ʠ ʦʯʝʥʴ ʦʩʥʦʚʘʪʝʣʴʥʳ. ɺʩʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʬʦʨʤʣʝʥʦ ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ ʠ ʧʨʦʚʝʜʝʥʦ ʯʝʨʝʟ ʜʚʘ ʩʦʚʝʱʘʥʠʷ ʛʨʫʧʧ, ʛʜʝ ʜʦʢʣʘʜʯʠʢʘ 

ʟʘʢʠʜʳʚʘʶʪ ʚʦʧʨʦʩʘʤʠ ʩ ʪʘʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʯʪʦ ʤʥʦʛʠʝ ʬʠʟʠʢʠ ʩʨʘʚʥʠʚʘʶʪ ʵʪʦ 

ʠʩʧʳʪʘʥʠʝ ʩʦ ʩʧʦʨʪʠʚʥʦʡ ʩʪʨʝʣʴʙʦʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʛʨʫʧʧʘ ʂʦʥʚʝʷ ʥʘʰʣʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʙʳʣʘ 

ʥʝʚʝʣʠʢʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʙʳʣ ʤʦʱʥʳʡ, ʥʦ ʩʣʫʯʘʡʥʳʡ ʚʩʧʣʝʩʢ ʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʠʩʯʝʟ 

ʙʳ, ʢʘʢ ʪʦʣʴʢʦ ʢʦʤʘʥʜʘ CDF ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ ʙʳ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʪʦʣʢʥʦʚʝʥʠʡ. ʀ ʪʦʛʜʘ ʧʠʢ 

ʥʘ ʛʨʘʬʠʢʝ ʜʦʩʪʘʚʠʣ ʙʳ ʤʥʦʛʦ ʥʝʧʨʠʷʪʥʦʩʪʝʡ. ʂʦʥʚʝʡ ʥʘʜʝʷʣʩʷ ʨʘʩʩʢʘʟʘʪʴ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 

ɸʩʧʝʥʝ, ʯʪʦ ʝʛʦ ʢʦʤʘʥʜʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʩʢʣʶʯʠʣʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʤʘʩʩ, ʢʦʪʦʨʳʝ 

ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ, ʠ ʪʝʤ ʩʘʤʳʤʩʫʟʠʣʘ ʠʥʪʝʨʚʘʣ ʤʘʩʩ, ʛʜʝ ʦʥʘ ʤʦʞʝʪ ʩʠʜʝʪʴ. 

ʇʠʢ ʥʘ ʛʨʘʬʠʢʝ ʩʜʝʣʘʣ ʙʳ ʚʳʚʦʜʳ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ. ʆʥ ʦʟʥʘʯʘʣ, ʯʪʦ ʜʣʷ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʤʘʩʩʫ 160 ɻʵɺ. 

ʂʦʥʚʝʡ ʚʝʨʥʫʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʌʝʨʤʠ ʚ ʧʦʥʝʜʝʣʴʥʠʢ ʠ ʩʦʟʚʘʣ ʵʢʩʪʨʝʥʥʦʝ ʩʦʚʝʱʘʥʠʝ 

ʩʦ ʩʚʦʠʤʠ ʢʦʣʣʝʛʘʤʠ ɸʥʪʦʥʦʤ ɸʥʘʩʪʘʩʦʚʳʤ, ʂʨʠʩʪʦʙʘʣʝʤ ɸʣʤʝʥʘʨʦʤ ʂʫʵʥʢʦʤ ʠ ɸʤʠʪʦʤ 

ʃʘʪʦʤ. ʆʥʠ ʧʨʦʚʝʣʠ ʝʱʝ ʦʜʥʫ ʧʨʦʚʝʨʢʫ ʜʘʥʥʳʭ ʠ ʧʦʨʘʜʦʚʘʣʠʩʴ, ʯʪʦ ʥʝ ʩʜʝʣʘʣʠ ʥʠʢʘʢʠʭ 

ʛʣʫʧʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ, ʠ ʧʠʢ ʥʘ ʛʨʘʬʠʢʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʟʥʘʯʘʣ, ʯʪʦ ʵʪʦ ʣʠʙʦ 

ʩʣʫʯʘʡʥʘʷ ʬʣʫʢʪʫʘʮʠʷ, ʣʠʙʦ ʥʦʚʘʷ ʯʘʩʪʠʮʘ. ʂʘʢ ʨʘʟ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʠʰʝʣ ʦʪʚʝʪ ʠʟ 

ʂʘʣʠʬʦʨʥʠʠ, ʢʫʜʘ ʂʦʥʚʝʡ ʦʪʧʨʘʚʠʣ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʩʚʦʝʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʙʳʣʘ ʩʣʫʯʘʡʥʘʷ ʬʣʫʢʪʫʘʮʠʷ, ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 2 

ʧʨʦʮʝʥʪʘʤ! 

ʇʝʨʚʦʝ ʟʘʩʝʜʘʥʠʝ ʛʨʫʧʧʳ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ñʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʙʣʘʛʦʩʣʦʚʝʥʠʝò, ʧʨʦʰʣʦ ʙʝʟ 

ʩʫʯʢʘ ʙʝʟ ʟʘʜʦʨʠʥʢʠ. ɺʩʢʦʨʝ ʚʦʢʨʫʛ ʟʘʛʦʚʦʨʠʣʠ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʂʦʥʚʝʷ ʧʦʣʫʯʠʣʠ ʠʥʪʝʨʝʩʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʅʘ ʚʪʦʨʦʤ ʛʨʫʧʧʦʚʦʤ ʩʦʚʝʱʘʥʠʠ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʝ ʬʠʟʠʢʦʚ, ʠ ʦʥʠ ñʧʦʜʞʘʨʠʣʠò 



ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ ʂʦʥʚʝʷ, ʟʘʙʨʦʩʘʚ ʠʭ ʚʝʩʴʤʘ ʩʣʦʞʥʳʤʠ ʚʦʧʨʦʩʘʤʠ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʛʨʫʧʧʘ 

ʚʩʝ-ʪʘʢʠ ʧʦʣʫʯʠʣʘ ʟʝʣʝʥʳʡ ʩʚʝʪ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʙʣʘʛʦʩʣʦʚʝʥʠʝ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ɸʩʧʝʥʝ, ʛʜʝ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦʣʞʥʘ ʙʳʣʘ ʥʘʯʘʪʴʩʷ ʢʦʥʬʝʨʝʥʮʠʷ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ 

ʂʦʥʚʝʡ ʨʘʩʩʢʘʟʘʣ ʦ ʧʦʠʩʢʝ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘ ʜʝʪʝʢʪʦʨʝ CDF. ʆʥ ʧʦʷʩʥʠʣ, ʯʪʦ ʚʩʧʣʝʩʢ ʚ 

ʜʘʥʥʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ, ʝʩʣʠ ʦʥʘ ʝʩʪʴ, ʠʤʝʝʪ ʤʘʩʩʫ 

ʧʦʨʷʜʢʘ 160 ɻʵɺ, ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʪʦʪ ʞʝ ʩʘʤʳʡ ʛʨʘʬʠʢ, ʦʪ ʢʦʪʦʨʦʛʦ ʫ ʥʝʛʦ 

ʟʘʰʝʚʝʣʠʣʠʩʴ ʚʦʣʦʩʳ ʥʘ ʛʦʣʦʚʝ ʚ ʪʫ ʩʫʙʙʦʪʫ ʧʝʨʝʜ ʈʦʞʜʝʩʪʚʦʤ ʚ ʎɽʈʅʝ. ñʕʪʦ ï 

ʥʝʜʦʢʘʟʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʜʯʝʨʢʥʫʣ ʷ. ɼʘ, ʫ ʥʘʩ ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʧʠʢ ʥʘ ʛʨʘʬʠʢʝ, ʠ ʵʪʦ ʣʠʙʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʬʣʫʢʪʫʘʮʠʷ, ʣʠʙʦ ʧʨʝʪʝʥʜʝʥʪ ʥʘ ʩʠʛʥʘʣ ʦʪ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʠ ʚʳ ʩʘʤʠ, ʩʢʘʟʘʣ ʷ 

ʠʤ, ʜʦʣʞʥʳ ʨʝʰʘʪʴ, ʢʘʢʦʡ ʚʘʨʠʘʥʪ ʧʨʘʚʜʦʧʦʜʦʙʥʝʝò, ï ʚʩʧʦʤʠʥʘʝʪ ʂʦʥʚʝʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʧʨʝʜʧʨʠʥʷʪʳʝ ʂʦʥʚʝʝʤ, ʩʣʫʭʠ, ʯʪʦ ʛʨʫʧʧʘ, 

ʚʦʟʤʦʞʥʦ, ʚʳʰʣʘ ʥʘ ʩʣʝʜ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʢʘʢ ʣʝʩʥʦʡ ʧʦʞʘʨ. ñɺ ʪʝʯʝʥʠʝ 

ʜʚʘʜʮʘʪʠ ʯʝʪʳʨʝʭ ʯʘʩʦʚ ʷ ʧʦʣʫʯʘʣ ʥʝʧʨʝʨʳʚʥʦ ʤʝʡʣʳ, ʠ ʢʪʦ ʤʥʝ ʪʦʣʴʢʦ ʥʝ ʟʚʦʥʠʣ! ʀ ʚʩʝ 

ʭʦʪʝʣʠ ʟʥʘʪʴ, ʫʚʠʜʝʣʠ ʤʳ ʍʠʛʛʩʘ ʠʣʠ ʥʝʪò, ï ʨʘʩʩʢʘʟʘʣ ʂʦʥʚʝʡ. 

ʋ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʳʣʠ ʚʝʩʢʠʝ ʧʨʠʯʠʥʳ ʧʨʠʡʪʠ ʚ ʚʦʟʙʫʞʜʝʥʠʝ. ɽʩʣʠ ʚʩʧʣʝʩʢ 

ʚ ʜʘʥʥʳʭ ʂʦʥʚʝʷ ʚʳʟʚʘʥ ʨʦʜʠʚʰʝʡʩʷ ʯʘʩʪʠʮʝʡ ʍʠʛʛʩʘ, ʨʘʩʧʘʜʘʶʱʝʡʩʷ ʥʘ ʪʘʫ-ʣʝʧʪʦʥʳ, ʵʪʦ 

ʩʝʨʴʝʟʥʦ ʠʟʤʝʥʠʣʦ ʙʳ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ. ʏʘʩʪʠʮʘ ʍʠʛʛʩʘ ʥʝ ʦʙʳʯʥʘʷ 

ʯʘʩʪʠʮʘ. ʆʥʘ ʦʜʥʘ ʠʟ ʢʚʠʥʪʠʧʣʝʪʘ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʝʦʨʠʷ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ. ɺ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʭ ʚʩʝʣʝʥʥʳʭ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʢʘʞʜʘʷ ʯʘʩʪʠʮʘ ʠʤʝʝʪ 

ʙʦʣʝʝ ʪʷʞʝʣʦʛʦ ʧʘʨʪʥʝʨʘ-ʥʝʚʠʜʠʤʢʫ, ʩʢʨʳʚʘʶʱʝʛʦʩʷ ʚ ʪʝʥʠ. ʊʝʦʨʠʷ ʵʪʘ ʦʯʝʥʴ ʢʨʘʩʠʚʘ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʘʙʩʦʣʶʪʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʥʪʫʠʮʠʠ. ɽʩʣʠ ʙʳ ʦʥʘ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʵʪʦ ʧʦʤʦʛʣʦ ʙʳ ʬʠʟʠʢʝ ʚʳʡʪʠ ʠʟ ʜʝʧʨʝʩʩʠʠ, ʧʨʠʦʪʢʨʳʚ ʥʘʢʦʥʝʮ-ʪʦ ʜʚʝʨʴ ʚ 

ʤʠʨ, ʣʝʞʘʱʠʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ʀ ʦʙʥʘʨʫʞʝʥʠʝ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʡ 

ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʤʦʛʣʦ ʧʦʣʦʞʠʪʴ ʵʪʦʤʫ ʥʘʯʘʣʦ. 

ʊʝʦʨʝʪʠʢʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʨʘʩʦʪʘ ʠ ʠʩʪʠʥʘ ʨʘʚʥʦʟʥʘʯʥʳ, ʦʯʝʚʠʜʥʦ: ʧʨʠʨʦʜʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʩʪʳʜʥʦ, ʝʩʣʠ ʦʥʘ ʥʝ ʚʢʣʶʯʠʣʘ ʚ ʩʝʙʷ ʩʫʧʝʨʩʠʤʤʝʪʨʠʶ. ʂʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ ʚ ʬʠʟʠʢʝ, 

ʚʘʞʥʦʩʪʴ ʪʝʦʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʲʝʜʠʥʝʥʠʶ. ʄʘʢʩʚʝʣʣ ʦʙʲʝʜʠʥʠʣ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤ ʠ ʧʨʠ ʵʪʦʤ ʦʙʲʷʩʥʠʣ ʧʨʠʨʦʜʫ ʩʚʝʪʘ. ʕʡʥʰʪʝʡʥ ʦʙʲʝʜʠʥʠʣ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʥʝʨʛʠʷ ʠ ʤʘʩʩʘ ʵʢʚʠʚʘʣʝʥʪʥʳ. ʉʫʧʝʨʩʠʤʤʝʪʨʠʷ, 

ʧʦʞʘʣʫʡ, ʝʱʝ ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʘ ï ʦʥʘ ʦʙʲʝʜʠʥʷʝʪ ʤʘʪʝʨʠʶ ʩ ʩʠʣʘʤʠ ʧʨʠʨʦʜʳ. 

ʉʫʧʝʨʩʠʤʤʝʪʨʠʯʥʘʷ ɺʩʝʣʝʥʥʘʷ ï ʤʝʯʪʘ ʣʶʙʦʛʦ ʣʶʙʠʪʝʣʷ ʢʨʦʩʩʚʦʨʜʦʚ
181
. ʂʘʞʜʘʷ 

ʯʘʩʪʠʮʘ ï ʧʝʨʝʥʦʩʯʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʠʤʝʝʪ ʩʚʦʶ ʧʘʨʫ, ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʯʘʩʪʠʮʫ ʤʘʪʝʨʠʠ. 

ʌʦʪʦʥ, ʧʝʨʝʥʦʩʯʠʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ, ʠʤʝʝʪ ʧʘʨʪʥʝʨʘ ï ʬʦʪʠʥʦ. ʇʘʨʪʥʝʨʘʤʠ ʛʣʶʦʥʦʚ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʫʪʨʠ ʘʪʦʤʥʳʭ ʷʜʝʨ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʠʮʳ, 

ʥʘʟʳʚʘʝʤʳʝ ʛʣʶʠʥʦ. ɸ ʧʘʨʘʤʠ ʥʦʩʠʪʝʣʝʡ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ,W-ʠZ-ʙʦʟʦʥʦʚ, ï ʚʠʥʦʩʳ ʠ 

ʟʠʥʦʩʳ. ʆʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʪʦʞʝ ʩʧʨʘʚʝʜʣʠʚʦ. ʋ ʢʘʞʜʦʡ ʠʟʚʝʩʪʥʦʡ ʥʘʤ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ 

ʝʩʪʴ ʧʘʨʘ ï ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʯʘʩʪʠʮʘ, ʥʦʩʠʪʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʣʷ ʵʣʝʢʪʨʦʥʘ ï ʩʝʣʝʢʪʨʦʥ, 

ʜʣʷ ʢʚʘʨʢʦʚ ï ʩʢʚʘʨʢ. ɹʦʟʦʥ ʍʠʛʛʩʘ ʪʦʞʝ ʧʦʣʫʯʘʝʪ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʫʧʝʨʧʘʨʪʥʝʨʘ 

ʭʠʛʛʩʠʥʦ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʢʘʞʝʪʩʷ ʪʨʶʢʦʤ, ʧʨʠʜʫʤʘʥʥʳʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʝʜʩʪʘʚʠʪʴ ʤʠʨ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʦʥ ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʅʦ ʝʩʪʴ ʩʝʨʴʝʟʥʳʝ ʦʩʥʦʚʘʥʠʷ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʘ ʪʝʦʨʠʷ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪ ʛʣʫʙʠʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʠʨʦʜʳ. ʅʝ ʢʘʩʘʷʩʴ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʩʢʘʞʝʤ ʪʦʣʴʢʦ, ʯʪʦ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʣʠʢʚʠʜʠʨʫʝʪ 

ʥʝʢʦʪʦʨʳʝ ʠʟʲʷʥʳ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʘ 

ʥʝʯʪʦ ʣʫʯʰʝʝ. 

ɺʦʟʴʤʝʤ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ɺ ʢʚʘʥʪʦʚʦʤ ʤʠʨʝ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʣʝʛʢʦ ʦʙʨʘʩʪʘʝʪ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʨʦʞʜʘʶʪʩʷ ʚ ʚʘʢʫʫʤʝ ʠ ʠʩʯʝʟʘʶʪ ʚ ʥʝʤ. ʕʪʠ ʤʠʤʦʣʝʪʥʳʝ 

                                                 
181 ɼʣʷ ʚʚʝʜʝʥʠʷ ʚ ʪʝʦʨʠʶ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʩʤ., ʥʘʧʨʠʤʝʨ, ñNatureôs Blueprint: Supersymmetry and the Search 

for a Unified Theory of Matter and Forceò, ʥʘʧʠʩʘʥʥʫʶ ʫʯʝʥʳʤ ʠʟ ʌʝʨʤʠʣʘʙʘ ɼʵʥʦʤ ʍʫʧʝʨʦʤ (Dan Hooper, 

Smithsonian, 2008). ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʤ. ʢʥ.: Steven Weinberg. The Quantum Theory of Fields: 

Supersymmetry. Cambridge University Press, 2000. 

 



ʯʘʩʪʠʮʳ ʜʘʶʪ ʚʢʣʘʜ ʚ ʤʘʩʩʫ ʩʘʤʦʛʦ ʭʠʛʛʩʦʚʩʢʦʛʦ ʙʦʟʦʥʘ ʠ ʤʦʛʫʪ ʚʧʦʣʥʝ ʩʜʝʣʘʪʴ ʝʛʦ ʚʝʩ 

ʦʯʝʥʴ ʙʦʣʴʰʠʤ. ɽʩʣʠ ʩʣʦʞʠʪʴ ʤʘʩʩʳ ʵʪʠʭ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʥʘʣʠʧʰʠʭ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ, 

ʝʛʦ ʚʝʩ ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ ʯʝʤ ʚ 10
15

 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʯʪʦ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʜʦʣʞʝʥ 

ʜʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪ. ʌʠʟʠʢʠ ʥʘʟʳʚʘʶʪ ʵʪʦ ʧʨʦʙʣʝʤʦʡ ʠʝʨʘʨʭʠʠ. ʊʷʞʝʣʘʷ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʥʝ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ, ʪʦ ʝʩʪʴ ʥʘʨʫʰʘʪʴ 

ʵʣʝʢʪʨʦʩʣʘʙʫʶ ʩʠʤʤʝʪʨʠʶ. ɽʩʣʠ ʍʠʛʛʩ ʦʢʘʞʝʪʩʷ ʪʷʞʝʣʳʤ ʣʝʥʪʷʝʤ, ʫʯʝʥʳʝ ʙʫʜʫʪ 

ʚʳʥʫʞʜʝʥʳ ʚʝʨʥʫʪʴʩʷ ʢ ʩʚʦʠʤ ʧʠʩʴʤʝʥʥʳʤ ʩʪʦʣʘʤ ʠ ʧʨʠʜʫʤʘʪʴ ʜʨʫʛʦʡ ʠʩʪʦʯʥʠʢ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ. 

ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʩʪʦʣʴ ʪʦʥʢʦ ʥʘʩʪʨʦʝʥʳ, ʯʪʦ ʵʬʬʝʢʪʳ 

ʫʚʝʣʠʯʝʥʠʷ ʚʝʩʘ ʟʘ ʩʯʝʪ ñʥʘʣʠʧʘʥʠʷò ʦʜʥʠʭ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʵʬʬʝʢʪʘʤʠ 

ʦʪ ʥʘʣʠʧʘʥʠʷ ʜʨʫʛʠʭ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʟʦʥ ʍʠʛʛʩʘ ʦʩʪʘʝʪʩʷ ʣʝʛʢʠʤ. ʅʦ 

ʵʪʦ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʤʘʣʦʚʝʨʦʷʪʥʦ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʪʘʢʦʝ ʩʣʫʯʠʣʦʩʴ, ʩʚʦʡʩʪʚʘ ʯʘʩʪʠʮ ʠ 

ʩʠʣ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʩ ʪʦʯʥʦʩʪʴʶ, ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʧʷʪʥʘʜʮʘʪʴ 

ʟʥʘʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. ʉ ʢʘʢʦʡ ʩʪʘʪʠ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʪʘʢ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʩʘʤʳʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ? ʉʫʧʝʨʩʠʤʤʝʪʨʠʷʧʨʝʜʣʘʛʘʝʪ ʚʳʭʦʜ ʠʟ ʪʫʧʠʢʘ. ɺ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʤ ʢʚʘʥʪʦʚʦʤ ʤʠʨʝ ʠʤʝʥʥʦ ʩʫʧʝʨʧʘʨʪʥʝʨʳ ʦʪʙʠʨʘʶʪ ʫ ʙʦʟʦʥʘ ʍʠʛʛʩʘ 

ʠʟʣʠʰʝʢ ʤʘʩʩʳ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ.W-ʙʦʟʦʥ, ʧʦʷʚʣʷʷʩʴ ʥʘ ʩʚʝʪ, 

ʮʝʧʣʷʝʪ ʧʨʦʥʦʩʷʱʫʶʩʷ ʤʠʤʦ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ ʠ ʜʝʣʘʝʪ ʝʝ ʪʷʞʝʣʝʝ, ʠ ʪʦʛʜʘ ʩʢʨʳʪʳʡ 

ʜʚʦʡʥʠʢW-ʙʦʟʦʥʘ ï ʚʠʥʦ ï ʪʫʪ ʢʘʢ ʪʫʪ, ʯʪʦʙʳ ʦʪʥʷʪʴ ʵʪʦʪ ʠʟʣʠʰʝʢ ʚʝʩʘ. 

ʊʝʦʨʠʷ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʨʘʟʚʷʟʳʚʘʝʪ ʠ ʜʨʫʛʦʡ ʫʟʝʣ, ʟʘʚʷʟʘʥʥʳʡ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. 

ʌʠʟʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʨʘʟʫ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʚʩʝ ʩʠʣʳ ʧʨʠʨʦʜʳ, ʩ ʢʦʪʦʨʳʤʠ ʤʳ 

ʩʪʘʣʢʠʚʘʝʤʩʷ ʩʝʛʦʜʥʷ, ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʫ ʉʫʧʝʨʩʠʣʫ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ɺʩʝʣʝʥʥʦʡ 

ʫʤʝʥʴʰʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʜʦ 10
15

 ʛʨʘʜʫʩʦʚ, ʚʢʣʶʯʠʣʦʩʴ ʧʦʣʝ ʍʠʛʛʩʘ ʠ ʨʘʟʜʝʣʠʣʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʅʦ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ 

ʫʜʝʨʞʠʚʘʝʪ ʢʚʘʨʢʠ ʚʤʝʩʪʝ ʚʥʫʪʨʠ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ, ʦʪʜʝʣʠʣʦʩʴ ʝʱʝ ʨʘʥʴʰʝ, ʢʦʛʜʘ 

ʢʦʩʤʠʯʝʩʢʠʡ ʪʝʨʤʦʤʝʪʨ ʧʦʢʘʟʘʣ 10
28

 ʛʨʘʜʫʩʦʚ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʦʙʣʝʤʘ. ʋʯʝʥʳʝ 

ʩʯʠʪʘʶʪ, ʯʪʦ, ʝʩʣʠ ʧʦʚʝʨʥʫʪʴ ʚʨʝʤʷ ʚʩʧʷʪʴ, ʢ ʤʦʤʝʥʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʨʘʟʣʠʯʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʩʪʨʝʪʠʪʴʩʷ ʠ ʦʙʲʝʜʠʥʠʪʴʩʷ ʚ ʦʜʥʦ, ʥʦ ʚ ʨʘʤʢʘʭ 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ. ʆʥʠ ʧʦʜʦʡʜʫʪ ʙʣʠʟʢʦ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʩʦʣʴʶʪʩʷ. ɺ 

ʪʝʦʨʠʠ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʵʪʦʡ ʥʝʫʚʷʟʢʠ ʥʝʪ ï ʚʩʝ ʩʠʣʳ ʩʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ. ʏʪʦ ʝʱʝ 

ʙʦʣʴʰʝ ʚʜʦʭʥʦʚʣʷʝʪ ʬʠʟʠʢʦʚ, ʪʘʢ ʵʪʦ ʪʦ, ʯʪʦ ʪʝʦʨʠʷ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʫʢʘʟʳʚʘʝʪ ʧʫʪʴ ʢ 

ʦʙʲʝʜʠʥʝʥʠʶ ʵʪʠʭ ʩʠʣ ʩ ʛʨʘʚʠʪʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʠʛʥʦʨʠʨʫʝʪʩʷ ʚ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʜʘʩʪ ʫʯʝʥʳʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʛʘʜʘʪʴ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʳʭ ʛʦʣʦʚʦʣʦʤʦʢ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʢʦʛʜʘ-ʣʠʙʦ ʩʪʘʣʢʠʚʘʣʠʩʴ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ-ʪʦ ʦʙʝʩʢʫʨʘʞʠʚʘʝʪ, ʯʪʦ ʩʝʛʦʜʥʷ, ʚ XXI ʚʝʢʝ, ʤʳ ʥʝ ʤʦʞʝʤ ʦʙʲʷʩʥʠʪʴ, ʠʟ 

ʯʝʛʦ ʩʦʩʪʦʠʪ 96 ʧʨʦʮʝʥʪʦʚ ʚʠʜʠʤʦʡ ɺʩʝʣʝʥʥʦʡ. ʅʘʙʣʶʜʝʥʠʷ ʥʘʰʠʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʨʠʚʝʣʠ ʫʯʝʥʳʭ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʦ 70 ʧʨʦʮʝʥʪʦʚ ʚʩʝʛʦ, ʯʪʦ ʪʘʤ ʝʩʪʴ, ʩʚʷʟʘʥʦ ʩ 

ʪʝʤʥʦʡ ʵʥʝʨʛʠʝʡ ï ʪʘʠʥʩʪʚʝʥʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ, ʨʘʩʰʠʨʷʶʱʝʡ ɺʩʝʣʝʥʥʫʶ. ʅʠʢʪʦ ʥʝ 

ʟʥʘʝʪ, ʯʪʦ ʪʘʢʦʝ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ, ʠ ʨʘʩʢʨʳʪʠʝ ʵʪʦʡ ʪʘʡʥʳï ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʬʠʟʠʢʠ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʪʦʣʴʢʦ 4 ʧʨʦʮʝʥʪʘ ʚʩʝʡ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʩʪʘʣʴʥʦʝ ï ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ. ʅʘʟʚʘʥʠʝ ʵʪʦ ʥʠʯʝʛʦ ʥʝ ʨʘʟʲʷʩʥʷʝʪ. ʊʝʤʥʘʷ 

ʤʘʪʝʨʠʷ ʥʝ ʩʚʝʪʠʪ ʠ ʥʝ ʠʩʧʫʩʢʘʝʪ ʪʝʧʣʦ, ʧʦʵʪʦʤʫ ʤʳ ʥʝ ʤʦʞʝʤ ʠʟʫʯʠʪʴ ʝʝ ʩʪʨʦʝʥʠʝ, 

ʘʥʘʣʠʟʠʨʫʷ ʠʩʭʦʜʷʱʠʝ ʦʪ ʥʝʝ ʠʟʣʫʯʝʥʠʷ. ʄʥʦʛʠʝ ʪʝʦʨʝʪʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʭ ʯʘʩʪʠʮ, ʥʘʟʳʚʘʝʤʳʭ ʥʝʡʪʨʘʣʠʥʦ, ï ʩʘʤʦʛʦ ʣʝʛʢʦʛʦ ʚʠʜʘ 

ʯʘʩʪʠʮ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʳʭ ʪʝʦʨʠʝʡ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʷʚʣʷʶʪʩʷ ʘʜʝʧʪʘʤʠ ʪʝʦʨʠʠ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ. ʂʨʠʪʠʢʠ ʟʘʜʘʶʪ 

ʩʪʦʨʦʥʥʠʢʘʤ ʪʝʦʨʠʠ ʧʨʦʩʪʦʡ ʚʦʧʨʦʩ. ɽʩʣʠ ɺʩʝʣʝʥʥʘʷ ʷʚʣʷʝʪʩʷ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʡ, ʛʜʝ ʚʩʝ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʝ ʯʘʩʪʠʮʳ? ʇʦʯʝʤʫ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʩʝʣʝʢʪʨʦʥ, ʬʦʪʠʥʦ ʠʣʠ 

ʚʠʥʦ? ʆʙʳʯʥʦ ʦʪʚʝʯʘʶʪ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʥʘʨʫʰʘʝʪʩʷ, ʠ ʵʪʦ ʜʝʣʘʝʪ 

ʯʘʩʪʠʮʳ-ʩʫʧʝʨʧʘʨʪʥʝʨʳ ʦʯʝʥʴ ʪʷʞʝʣʳʤʠ. ʇʦʜʦʙʥʳʝ ʜʦʚʦʜʳ ʥʝ ʪʘʢ ʥʝʣʝʧʳ, ʢʘʢ ʢʘʞʫʪʩʷ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʍʠʛʛʩʦʚʩʢʠʝ ʧʦʣʷ ʥʘʨʫʰʘʶʪ ʩʠʤʤʝʪʨʠʶ, ʚ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ 



ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʘʩʩʳW-ʠZ-ʙʦʟʦʥʦʚ ʨʘʩʪʫʪ, ʘ ʬʦʪʦʥ ʦʩʪʘʝʪʩʷ ʙʝʟ ʤʘʩʩʳ. 

ʉʫʧʝʨʩʠʤʤʝʪʨʠʷ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʥʘʨʫʰʝʥʘ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩʜʝʣʘʚ ʩʫʧʝʨʯʘʩʪʠʮʳ 

ʪʷʞʝʣʝʝ, ʯʝʤ ʯʘʩʪʠʮʳ ʦʙʳʯʥʦʡ ʤʘʪʝʨʠʠ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ʂʦʥʚʝʡ ʠʩʢʘʣ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʪʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪʩʷ ʚ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʡ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ (ʄʉʉʄ, 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʷʪʴ ʯʘʩʪʠʮ ʍʠʛʛʩʘ, ʠ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʚʝʩʘ ʠ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʭ ʧʘʨʪʥʝʨʦʚ. ʊʨʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʥʝʡʪʨʘʣʴʥʳʤʠ, ʘ ʜʚʝ ï ʟʘʨʷʞʝʥʥʳʤʠ. 

 

ɿʘʢʦʥʯʠʚ ʩʚʦʡ ʜʦʢʣʘʜ ʚ ɸʩʧʝʥʝ, ʂʦʥʚʝʡ ʨʝʰʠʣ ʧʦʢʘʪʘʪʴʩʷ ʥʘ ʣʳʞʘʭ ʚ ʩʚʝʨʢʘʶʱʠʭ 

ʙʝʣʦʩʥʝʞʥʳʭ ʛʦʨʘʭ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʵʪʦʪ ʛʦʨʦʜ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ 

ʛʦʨʥʦʣʳʞʥʳʭ ʢʫʨʦʨʪʦʚ ʚ ʤʠʨʝ. ʅʘ ʩʢʣʦʥʘʭ ʦʥ ʚʩʪʨʝʪʠʣʩʷ ʩ ɻʨʵʛʦʤ ʃʘʥʜʩʙʝʨʛʦʤ, ʬʠʟʠʢʦʤ ʠʟ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʨʘʫʥ ʚ ʈʦʜ-ɸʡʣʝʥʜʝ. ʃʘʥʜʩʙʝʨʛ ʨʘʙʦʪʘʣ ʚ ʌʝʨʤʠʣʘʙʝ ʥʘ 

ʜʝʪʝʢʪʦʨʝDZero,ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ñʊʝʚʘʪʨʦʥʝò ʥʘʧʨʦʪʠʚ ʜʝʪʝʢʪʦʨʘCDF.ʆʥ ʩʢʘʟʘʣ ʂʦʥʚʝʶ, 

ʯʪʦ ʢʦʤʘʥʜʘDZeroʩʦʙʠʨʘʝʪʩʷ ʦʙʲʷʚʠʪʴ ʦ ʥʝʢʦʪʦʨʳʭ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʢʦʪʦʨʳʝ ʝʤʫ ʤʦʛʫʪ 

ʙʳʪʴ ʠʥʪʝʨʝʩʥʳ. 

ʕʪʦʪ ʨʘʟʛʦʚʦʨ ʥʝ ʚʳʭʦʜʠʣ ʫ ʂʦʥʚʝʷ ʠʟ ʛʦʣʦʚʳ ʚʩʶ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʜʥʷ. ɸ ʚʜʨʫʛ 

ʥʘDZeroʪʦʞʝ ʟʘʩʝʢʣʠ ʩʣʝʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ? ʆʜʥʘʢʦ ʚ ʪʦʪ ʚʝʯʝʨ ʃʘʥʜʩʙʝʨʛ ʨʘʟʚʝʷʣ ʝʛʦ 

ʥʘʜʝʞʜʳ. ʅʘ ʜʝʪʝʢʪʦʨʝDZeroʥʠʯʝʛʦ, ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʥʝ ʫʚʠʜʝʣʠ. ʊʘʤ, ʛʜʝ 

ʢʦʤʘʥʜʘ ʂʦʥʚʝʷ ʥʘCDFʟʘʬʠʢʩʠʨʦʚʘʣʘ ʥʘ ʛʨʘʬʠʢʝ ʧʠʢ, ʫ ʢʦʤʘʥʜʳDZeroʥʘʙʣʶʜʘʣʩʷ ʧʨʦʚʘʣ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʭʠʛʛʩʦʚʩʢʘʷ ʯʘʩʪʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ, ʫʧʘʣʘ ʧʦʯʪʠ ʜʦ ʥʫʣʷ. 

ɼʝʣʘʪʴ ʙʳʣʦ ʥʝʯʝʛʦ, ʦʩʪʘʚʘʣʦʩʴ ʪʦʣʴʢʦ ʞʜʘʪʴ. ʂʦʤʘʥʜʝ ʂʦʥʚʝʷ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʪʦʣʢʥʦʚʝʥʠʡ. ɽʩʣʠ ʙʳ ʵʪʦʪ ʧʠʢ ʙʳʣ ʚʳʟʚʘʥ ʯʘʩʪʠʮʝʡ 

ʍʠʛʛʩʘ, ʦʥ ʚʳʨʦʩ ʙʳ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʥʝʪ, ʪʦ ʩʪʘʣ ʙʳ ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʠʩʯʝʟ ʙʳ. ʂʦʤʘʥʜʘ ʨʝʰʠʣʘ ʟʘʧʠʩʳʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 

ʧʦʣʫʛʦʜʘ ʠ ʝʱʝ ʨʘʟ ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚ ʢʦʥʮʝ ʣʝʪʘ. ɼʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʦʧʨʦʩ ʧʦʚʠʩ ʚ 

ʚʦʟʜʫʭʝ. 

ʈʝʜʢʠʝ ʬʠʟʠʢʠ ʧʦʥʷʣʠ ʪʦʛʜʘ, ʯʪʦ ʵʪʦ ʩʦʙʳʪʠʝï ʫʩʣʦʚʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʯʘʩʪʠʮʳ 

ʍʠʛʛʩʘïʤʦʞʝʪ ʧʦʢʦʣʝʙʘʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʠʤʳʭ ʫʯʝʥʳʤʠ ʥʝʧʠʩʘʥʳʭ ʟʘʢʦʥʦʚ. ʅʝ 

ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʯʘʩʪʠʮʘʤʠ ʠ ʩʠʣʘʤʠ, ʘ ʩʦʮʠʘʣʴʥʳʭ, ʢʦʪʦʨʳʝ 

ʫʧʨʘʚʣʷʶʪ ʜʝʡʩʪʚʠʷʤʠ ʫʯʝʥʳʭ. ʆʙʳʯʥʦ ʩʣʫʭʠ ʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʦʪʢʨʳʪʠʠ ʚ ʬʠʟʠʢʝ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʠʟ ʫʩʪ ʚ ʫʩʪʘ ʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠ ʣʠʰʴ ʚ 

ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʩʪʘʥʦʚʠʣʠʩʴ ʜʦʩʪʦʷʥʠʝʤ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ. ʕʧʠʟʦʜ ʩ ʚʦʟʤʦʞʥʳʤ 

ʦʙʥʘʨʫʞʝʥʠʝʤ ʍʠʛʛʩʘ ʛʨʫʧʧʦʡ ʂʦʥʚʝʷ ʥʘʚʩʝʛʜʘ ʠʟʤʝʥʠʣ ʵʪʦʪ ʧʦʨʷʜʦʢ ʚʝʱʝʡ. 

ʅʘ ʨʫʙʝʞʝ ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʫʞʝ ʚʩʝʤ ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʀʥʪʝʨʥʝʪ, ʘ ʢʪʦ ʭʦʯʝʪ, ʤʦʞʝʪ 

ʜʘʞʝ ʚʝʩʪʠ ʩʦʙʩʪʚʝʥʥʳʡ ʙʣʦʛ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʯʝʥʳʝ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʥʠ ʧʠʰʫʪ ʚ ʦʩʥʦʚʥʦʤ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʟʘʙʦʪʠʪ. ʊʘʢ, ʥʦʚʳʝ 

ʷʚʣʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʫʩʢʦʨʠʪʝʣʝ, ʠʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʦʙʩʫʞʜʘʪʴ ʟʘʜʦʣʛʦ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʦʙʲʷʚʣʝʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ. ʕʪʦ ʙʳʣ ʧʝʨʝʣʦʤʥʳʡ ʤʦʤʝʥʪ. ʅʘʫʢʘ 

ʞʠʚʝʪ ʚ ʨʘʤʢʘʭ ʞʝʩʪʢʠʭ ʧʨʘʚʠʣ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʵʪʠʤ ʧʨʘʚʠʣʘʤ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʧʨʦʰʣʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ. 

ʇʨʦʮʝʜʫʨʘ ʵʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʪʩʝʠʚʘʥʠʷ ʚʦʧʠʶʱʠʭ ʦʰʠʙʦʢ ʠ ʧʫʙʣʠʢʘʮʠʠ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʧʦʩʣʝ ʚʳʩʪʫʧʣʝʥʠʷ ʚ ɸʩʧʝʥʝ ʂʦʥʚʝʡ ʧʦʤʝʩʪʠʣ ʦʧʠʩʘʥʠʝ 

ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʜʘʥʥʳʭ ʧʠʢʘ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʙʣʦʛʝñCosmicVarianceò(ñʂʦʩʤʠʯʝʩʢʠʝ 

ʩʧʦʨʳò). ɺ ʜʚʫʭ ʯʘʩʪʷʭ ʩʚʦʝʛʦ ʷʨʢʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʦʥ ʦʧʠʩʘʣ ʚʦʣʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʭʚʘʪʠʣʦ 

ʚʩʝʭ ʝʛʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʛʜʘ ʦʥʠ ʫʚʠʜʝʣʠ ʚʩʧʣʝʩʢ, ʥʘʧʦʤʠʥʘʚʰʠʡ ʩʣʝʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʥʦ ʜʘʣ 

ʧʦʥʷʪʴ, ʯʪʦ ʵʪʦ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʙʳʣʘ ʬʣʫʢʪʫʘʮʠʷ. ʀʥʪʝʨʥʝʪʦʚʩʢʘʷ ʧʫʙʣʠʢʘʮʠʷ ʚʳʟʚʘʣʘ 

ʰʢʚʘʣ ʦʪʢʣʠʢʦʚ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʞʝʣʘʣʠ ʂʦʥʚʝʶ ʫʜʘʯʠ ʠʣʠ ʧʨʦʩʠʣʠ ʫʪʦʯʥʠʪʴ 

ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʪʘʣʠ. ɼʨʫʛʠʝ ʧʨʦʩʪʦ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ. ʆʜʠʥ ʯʠʪʘʪʝʣʴ ʩʧʨʘʰʠʚʘʣ, ʤʦʞʝʪ ʣʠ 

ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʧʨʠʥʝʩʪʠ ʢʘʢʫʶ-ʪʦ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ, ʝʩʣʠ ʫʯʝʥʳʝ ʥʘʢʦʥʝʮ ʝʝ ʚʩʝ-ʪʘʢʠ 

ʥʘʡʜʫʪ. ʕʪʦ ʧʦʙʫʜʠʣʦ ʂʦʥʚʝʷ ʨʘʩʩʢʘʟʘʪʴ, ʢʘʢ ɼʞ. ɼʞ. ʊʦʤʩʦʥ, ʦʪʢʨʳʚʰʠʡ ʵʣʝʢʪʨʦʥʳ ʚ 1897 



ʛʦʜʫ, ʩʯʠʪʘʣ, ʯʪʦ ʣʶʜʠ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛʫʪ ʥʘʡʪʠ ʠʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʂʦʥʚʝʡ 

ʧʨʦʜʦʣʞʘʣ: ñʆʪʢʨʳʪʠʝ ʍʠʛʛʩʘ ʚʨʷʜ ʣʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʥʦ ʦʥʦ 

ʥʝʩʦʤʥʝʥʥʦ ʧʨʠʚʝʜʝʪ ʥʘʩ ʢ ʥʦʚʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʨʦʨʳʚʘʤ, ʢʦʪʦʨʳʝ 

ʧʦʨʦʜʷʪ ʥʦʚʳʝ, ʥʝʠʟʚʝʩʪʥʳʝ ʥʘʤ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʠ. ɺʦʪ ʠ ʊʦʤʩʦʥ ʚ ʩʚʦʝ ʚʨʝʤʷ ʥʠʢʘʢ ʥʝ 

ʤʦʛ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʵʨʫ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʫʶ ʤʳ ʩʝʛʦʜʥʷ 

ʞʠʚʝʤò. 

ʂʦʥʚʝʡ ʙʳʣ ʥʝ ʧʝʨʚʳʤ, ʥʘʧʠʩʘʚʰʠʤ ʚ ʀʥʪʝʨʥʝʪʝ ʦ ʩʠʛʥʘʣʝ, ʧʦʣʫʯʝʥʥʦʤ ʥʘ 

ñʊʝʚʘʪʨʦʥʝò ʠ ʧʦʭʦʞʝʤ ʥʘ ʩʣʝʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʅʝʜʝʣʝʡ ʨʘʥʴʰʝ ʊʦʤʤʘʟʦ ɼʦʨʠʛʦ, ʜʨʫʛʦʡ 

ʬʠʟʠʢ ʩ ʜʝʪʝʢʪʦʨʘCDF,ʪʦʞʝ ʨʘʩʩʢʘʟʘʣ ʚ ʩʚʦʝʤ ʙʣʦʛʝ ʦʙ ʵʪʦʤ ʠ ʪʦʞʝ ʦʛʦʚʦʨʠʣʩʷ, ʯʪʦ, 

ʚʝʨʦʷʪʥʦ, ʧʦʣʫʯʝʥʥʳʡ ʧʠʢ ï ʬʣʫʢʪʫʘʮʠʷ
182
. ʆʜʥʘʢʦ ɼʦʨʠʛʦ ʜʦʧʫʩʢʘʣ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʢʨʳʪʠʷ ʠ ʜʘʞʝ ʩʦʩʣʘʣʩʷ ʥʘ ʜʨʫʛʦʝ, ʥʝʟʘʚʠʩʠʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʥʘ ʜʝʪʝʢʪʦʨʝCDF,ʢʦʪʦʨʦʝ ʪʦʞʝ, ʢʘʢ ʦʥ ʩʯʠʪʘʣ, ʦʙʦʩʥʦʚʳʚʘʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ 

ʚʝʩʦʤ 160 ɻʵɺ. 

ʇʨʦʙʣʝʤʳ ʚʦʟʥʠʢʣʠ, ʢʦʛʜʘ ʚ ʜʝʣʦ ʚʢʣʶʯʠʣʠʩʴ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʤʘʨʪʝ 

ʪʦʛʦ ʞʝ ʛʦʜʘ ʞʫʨʥʘʣñNewScientistòʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʙʩʫʞʜʝʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʙʣʦʛʘʭ
183
. ɿʘ ʥʝʡ ʧʦʩʣʝʜʦʚʘʣʘ ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝñTheEconomistò.ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʩʢʘʟʘʣʘ ʩʚʦʝ ʩʣʦʚʦ ʠñNewYorkTimesò.ʕʪʠ ʛʘʟʝʪʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʦʢʘʟʘʣʠ 

ʩʠʣʴʥʝʡʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦʚ, ʚʝʜʴ ʥʠʢʪʦ ʠʟ ʧʠʩʘʚʰʠʭ ʚ ʀʥʪʝʨʥʝʪʝ ʥʝ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ 

ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʘʡʜʝʥ, ʙʦʣʝʝ ʪʦʛʦ, ʚʩʝ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʵʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʬʣʫʢʪʫʘʮʠʷ. 

ʈʝʘʢʮʠʷ ʧʦʩʣʝʜʦʚʘʣʘ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ. ʋʯʝʥʳʝ ʢʨʠʪʠʢʦʚʘʣʠ ʉʄʀ ʟʘ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʠ 

ʥʝʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʥʝʨʝʜʢʦ ʧʨʦʥʠʢʘʝʪ ʥʘ ʩʪʨʘʥʠʮʳ ʛʘʟʝʪ ʠ ʞʫʨʥʘʣʦʚ, 

ʜʘʞʝ ʝʩʣʠ ʞʫʨʥʘʣʠʩʪʳ ʧʦʢʘʟʳʚʘʶʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʚʦʠ ʪʝʢʩʪʳ. ʆʯʝʥʴ ʯʘʩʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʚʳʚʦʜʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʩʦ ʤʥʦʛʠʤʠ ʩʣʦʞʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʛʦʚʦʨʢʘʤʠ, ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʦʜ ʧʝʨʦʤ ʨʝʧʦʨʪʝʨʘ ʬʦʨʤʫ ʫʪʚʝʨʞʜʝʥʠʷ. ʋʯʝʥʳʤ ʚʩʝʛʜʘ ʪʨʫʜʥʦ ʧʨʠʤʠʨʠʪʴʩʷ ʩ ʪʘʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʩʢʘʟʘʥʥʦʛʦ ʠʤʠ, ʠ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʥʠ ʯʘʩʪʦ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʢʘʢ ʙʳ 

ʩʦʫʯʘʩʪʥʠʢʘʤʠ ʦʙʤʘʥʘ. ʆʜʥʘʢʦ ʚ ʵʪʦʪ ʨʘʟ ʬʠʟʠʢʠ ʦʙʚʠʥʷʣʠ ʥʝ ʪʦʣʴʢʦ ʉʄʀ ï ʦʥʠ 

ʢʨʠʪʠʢʦʚʘʣʠ ʂʦʥʚʝʷ ʠ ɼʦʨʠʛʦ ʟʘ ʪʦ, ʯʪʦ ʪʝ ʦʙʩʫʞʜʘʣʠ ʚ ʀʥʪʝʨʥʝʪʝ ʩʪʦʣʴ ʩʦʤʥʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʄʥʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʙʣʦʛʝʨʳ ʧʝʨʝʰʣʠ ʥʝʢʫʶ ʯʝʨʪʫ 

ʜʦʟʚʦʣʝʥʥʦʛʦ. ñʄʥʦʛʠʭ ʥʘʰʠʭ ʢʦʣʣʝʛ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʨʘʟʜʨʘʞʘʣʦ, ʯʪʦ ʤʳ ʦʙʩʫʞʜʘʝʤ 

ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʀʥʪʝʨʥʝʪʝ, ï ʛʦʚʦʨʠʣ ʂʦʥʚʝʡ. ï ʗ ʚʝʜʴ ʜʫʤʘʣ, ʯʪʦ ʪʦʣʴʢʦ ʢʫʯʢʘ 

ʬʘʥʘʪʦʚ-ʬʠʟʠʢʦʚ ʯʠʪʘʝʪ ʥʘʰʠ ʤʘʪʝʨʠʘʣʳ. ʂʦʛʜʘ ʞʝ ʉʄʀ ʧʦʜʭʚʘʪʠʣʠ ʪʦ, ʯʪʦ ʤʳ ʪʘʤ 

ʧʦʥʘʧʠʩʘʣʠ, ʵʪʦ ʩʪʘʣʦ ʥʘʤ ʭʦʨʦʰʠʤ ʫʨʦʢʦʤò. ɼʦʨʠʛʦ ʜʘʞʝ ʦʧʫʙʣʠʢʦʚʘʣ ʚ ʩʚʦʝʤ ʙʣʦʛʝ 

ʦʪʢʨʳʪʦʝ ʧʠʩʴʤʦ ʩ ʠʟʚʠʥʝʥʠʷʤʠ. ñʇʨʦʰʫ ʧʨʦʱʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʶ ï ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʘʩ 

ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʧʨʝʜʘʥʥʳʤʠò, ï ʦʙʨʘʱʘʣʩʷ ʦʥ ʢ ʯʣʝʥʘʤ ʢʦʤʘʥʜʳCDF. 

ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʌʝʨʤʠʣʘʙʘ ʚʦʩʧʨʠʥʷʣʠ ʚʩʶ ʵʪʫ ʠʩʪʦʨʠʶ ʢʘʢ ʚʪʦʨʞʝʥʠʝ 

ʥʝʧʦʩʚʷʱʝʥʥʳʭ ʚ ʟʘʧʨʝʪʥʫʶ ʦʙʣʘʩʪʴ. ʆʥʠ ʭʦʪʝʣʠ ʧʨʦʚʦʜʠʪʴ ʩʦʚʝʱʘʥʠʷ ʠ ʦʪʢʨʳʪʦ 

ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ, ʥʝ ʙʦʷʩʴ, ʯʪʦ ʦ ʥʝʤ ʟʘʛʦʚʦʨʷʪ ʚ ʀʥʪʝʨʥʝʪʝ. ʅʝʢʦʪʦʨʳʤ ʥʝ 

ʧʦʥʨʘʚʠʣʦʩʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʙʥʘʨʦʜʦʚʘʥʳ ʜʦ ʦʬʠʮʠʘʣʴʥʦʛʦ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ. ʇʨʘʚʜʘ, 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʰʣʠ ʯʝʨʝʟ ʜʚʘ ʫʨʦʚʥʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʙʳʣʠ 

ʨʘʟʨʝʰʝʥʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʧʨʝʩʩ-ʨʝʣʠʟʝ, ʠ ʚʥʝʰʥʠʝ ʵʢʩʧʝʨʪʳ ʚʨʷʜ ʣʠ ʤʦʛʣʠ ʥʘʡʪʠ 

ʢʘʢʠʝ-ʣʠʙʦ ʚʦʧʠʶʱʠʝ ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ. ʇʦʞʘʣʫʡ, ʩʘʤʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʳʣʦ 

ʪʦ, ʯʪʦ ʚ ʧʦʩʪʘʭ, ʥʘʧʠʩʘʥʥʳʭ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ, ʪʨʫʜʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʟʲʷʩʥʠʪʴ, ʯʪʦ ʝʛʦ 

ʜʘʥʥʳʝ ï ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʤʥʦʛʠʭ, ʠʥʦʛʜʘ ʩʦʪʝʥ ʣʶʜʝʡ. ʀʜʝʷ ʚʝʜʝʥʠʷ ʙʣʦʛʦʚ, ʧʦʭʦʞʝ, 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʫʭʫ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, ʥʝʠʟʙʝʞʥʦ ʚʳʧʷʯʠʚʘʷ ʣʠʯʥʦʩʪʴ ʙʣʦʛʝʨʘ. 

ʇʝʨʝʧʘʣʢʘ ʧʦ ʧʦʚʦʜʫ ʵʪʠʯʥʦʩʪʠ ʚʝʜʝʥʠʷ ʙʣʦʛʦʚ ʟʘʢʦʥʯʠʣʘʩʴ, ʢʦʛʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʦʪCDFʩʪʘʣʠ ʬʠʟʠʢʠ ʈʦʙʝʨʪ ʈʦʟʝʨ ʠ ʗʢʦʙ ʂʝʥʠʛʩʙʝʨʛ. ʈʦʟʝʨ ʥʠʢʦʛʜʘ ʥʝ ʩʯʠʪʘʣ, ʯʪʦ ʂʦʥʚʝʡ 

                                                 
182 ɼʦʨʠʛʦ ʚʝʜʝʪ ʫʤʥʳʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʙʣʦʛ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñʉʦʭʨʘʥʠʚʰʠʝʩʷ ʢʚʘʥʪʦʚʳʝ 

ʜʥʝʚʥʠʢʠò ʥʘ ʩʘʡʪʝ scientificblogging.com. ʋʧʦʤʷʥʫʪʘʷ ʟʘʤʝʪʢʘ ʧʦʷʚʠʣʘʩʴ 19 ʷʥʚʘʨʷ 2007 ʛʦʜʘ. 

 

183 ʉʤʦʪʨʠʪʝ ʩʪʘʪʴʶ ñʉʣʝʜʳ ʯʘʩʪʠʮʳ ɹʦʛʘ ʥʘʡʜʝʥʳ?ò ʚ ʞʫʨʥʘʣʝ ñNew Scientistò, 3 ʤʘʨʪʘ 2007 ʛʦʜʘ. 

 



ʠʣʠ ɼʦʨʠʛʦ ʥʘʨʫʰʠʣʠ ʢʘʢʠʝ-ʪʦ ʟʘʢʦʥʳ, ʛʦʚʦʨʷ ʦ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʙʣʦʛʘʭ, ʥʦ ʙʳʣ 

ʩʠʣʴʥʦ ʫʜʨʫʯʝʥ ʥʝʢʦʪʦʨʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ ʚ ʉʄʀ. ñʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʪʘʪʴʠ 

ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʥʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʘ ʧʦ ʧʦʩʪʘʤ ʚ ʙʣʦʛʝ, ï ʩʢʘʟʘʣ ʤʥʝ 

ʈʦʟʝʨ ʥʘ ʚʩʪʨʝʯʝ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʡCDF.ï ʈʘʟʙʨʦʩ ʤʥʝʥʠʡ ʪʦʛʜʘ ʩʨʝʜʠ ʬʠʟʠʢʦʚ ʙʳʣ ʦʛʨʦʤʥʳʡ 

ï ʦʪ ñʃʶʙʘʷ ʨʝʢʣʘʤʘ ʭʦʨʦʰʘò ʜʦ ñʂʘʢ ʤʳ ʤʦʛʣʠ ʜʦʧʫʩʪʠʪʴ ʵʪʦò. 

ʆʙʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷCDF-ʜʝʪʝʢʪʦʨʘ ʩʦʚʤʝʩʪʥʦ ʚʳʨʘʙʦʪʘʣʠ ʧʨʘʚʠʣʘ, ʦʧʨʝʜʝʣʷʚʰʠʝ, ʯʪʦ 

ʤʦʞʥʦ, ʘ ʯʪʦ ʥʝʣʴʟʷ ʧʠʩʘʪʴ ʚ ʙʣʦʛʘʭ. ʌʠʟʠʢʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʧʨʠʟʚʘʣʠ ʥʝ ʪʨʷʩʪʠ ʛʨʷʟʥʳʤ 

ʙʝʣʴʝʤ ʥʘ ʧʫʙʣʠʢʝ, ʫʚʘʞʘʪʴ ʢʦʣʣʝʛ ʠ ʥʝ ʧʠʩʘʪʴ ʚ ʙʣʦʛ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦ ʠʭ ʦʬʠʮʠʘʣʴʥʦʛʦ 

ʦʜʦʙʨʝʥʠʷ. ɺ ʧʨʠʥʮʠʧʝ ʪʦʪ, ʢʪʦ ʚʳʧʦʣʥʠʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʠʤʝʝʪ ʧʨʘʚʦ ʧʝʨʚʳʤ 

ʩʜʝʣʘʪʴ ʝʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʦʷʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʨʘʚʠʣʘʤ ʪʦʣʴʢʦ 

ʪʦ, ʯʪʦ ʫʪʚʝʨʞʜʝʥʦ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʩʦʚʝʱʘʥʠʷʭ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʦʜʦʚʘʥʦ, ʧʨʠʯʝʤ ʚ ʣʶʙʦʤ 

ʤʝʩʪʝ ʠ ʣʶʙʳʤ ʩʧʦʩʦʙʦʤ. ñɺʩʝ ʜʝʣʦ ʚ ʪʦʤ, ï ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʪʠʣ ʈʦʟʝʨ, ï ʯʪʦ ʬʠʟʠʢʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʪʦʣʴʢʦ ʩʝʡʯʘʩ ʥʘʯʠʥʘʶʪ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʥʫʞʥʦ ʚʝʩʪʠ 

ʩʝʙʷ ʚ ʀʥʪʝʨʥʝʪʝò. 

ɺ ʢʦʥʮʝ ʣʝʪʘ ʢʦʤʘʥʜʘ ʂʦʥʚʝʷ ʧʨʠʛʦʪʦʚʠʣʘʩʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʧʦ 

ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʥʘ ñʊʝʚʘʪʨʦʥʝò. ɽʩʣʠ ʙʳ ʧʠʢ ʦʩʪʘʣʩʷ ʠʣʠ ʦʱʫʪʠʤʦ ʚʳʨʦʩ, ʵʪʦ ʙʳʣʦ ʙʳ 

ʚʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʘʰʝʣʩʷ ʠ ʤʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʞʠʚʝʤ ʚ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʡ ɺʩʝʣʝʥʥʦʡ. ʂʦʛʜʘ ʚʩʝ ʧʨʦʚʝʨʢʠ ʙʳʣʠ ʩʜʝʣʘʥʳ, ʂʦʥʚʝʡ ʟʘʧʫʩʪʠʣ 

ʧʨʦʛʨʘʤʤʫ. ɻʨʘʬʠʢ ʥʘʨʠʩʦʚʘʣʩʷ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʩʝʢʫʥʜʫ. ʇʫʩʪʦ. ʇʠʢ ʠʩʯʝʟ. ʍʦʪʷ ʂʦʥʚʝʡ ʠ 

ʦʞʠʜʘʣ ʯʝʛʦ-ʪʦ ʧʦʜʦʙʥʦʛʦ, ʦʥ ʙʳʣ ʫʞʘʩʥʦ ʨʘʟʦʯʘʨʦʚʘʥ. ɺ ʩʚʦʝʤ ʙʣʦʛʝ ʦʥ ʧʦʜʚʝʣ ʠʪʦʛ: ñʀʪʘʢ, 

ʧʦʠʩʢʠ ʟʚʝʨʷ ʧʨʦʜʦʣʞʘʪʩʷ. ʄʘʪʫʰʢʘ-ʇʨʠʨʦʜʘ ʣʶʙʠʪ ʧʦʚʦʜʠʪʴ ʥʘʩ ʟʘ ʥʦʩ!ò 

ʊʦʪ ʛʦʜ ʙʳʣ ʧʦʭʦʞ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʝ ʛʦʨʢʠ ï ʚʟʣʝʪ, ʧʘʜʝʥʠʝ, ʚʟʣʝʪ, ʧʘʜʝʥʠʝ. ʇʦʟʞʝ 

ʂʦʥʚʝʡ ʩ ʛʨʫʩʪʴʶ ʚʩʧʦʤʠʥʘʣ ʯʫʚʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʥ ʠʩʧʳʪʘʣ ʚ ʩʫʙʙʦʪʫ ʫʪʨʦʤ, ʩʠʜʷ ʚ ʧʦʣʥʦʤ 

ʦʜʠʥʦʯʝʩʪʚʝ ʧʝʨʝʜ ʩʚʦʠʤ ʥʦʫʪʙʫʢʦʤ ʚ ʎɽʈʅʝ, ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʚ ʧʝʨʚʳʡ ʨʘʟ ʟʘʤʝʪʠʣ ʧʠʢ ʥʘ 

ʛʨʘʬʠʢʝ. ʕʪʦ ʙʳʣʠ ʠʤʝʥʥʦ ʪʝ ʯʫʚʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʤʥʦʛʠʭ ʣʶʜʝʡ ʚ ʥʘʫʢʫ. ñɺʳ ʚʩʝʤ 

ʩʝʨʜʮʝʤ ʥʘʜʝʝʪʝʩʴ, ʯʪʦ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʦʙʥʘʨʫʞʠʪʝ ʯʪʦ-ʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʦʚʦʝ, ʪʘʢʦʝ, ʯʝʛʦ ʜʦ 

ʚʘʩ ʥʠʢʪʦ ʚ ʤʠʨʝ ʥʝ ʚʠʜʝʣ, ï ʩʢʘʟʘʣ ʦʥ ʤʥʝ. ï ɺʳ ʤʝʯʪʘʝʪʝ ʩʦʚʝʨʰʠʪʴ ʚʝʣʠʢʦʝ ʦʪʢʨʳʪʠʝ...ò 

 

ʇʨʝʞʜʝ ʯʝʤ ʥʘʡʪʠ ʗʨʤʦ ʠ ʦʪʧʨʘʚʣʷʪʴʩʷ ʩ ʥʠʤ ʦʙʨʘʪʥʦ ʚ ʏʠʢʘʛʦ, ʷ ʧʦʧʳʪʘʣʩʷ 

ʚʩʪʨʝʪʠʪʴʩʷ ʩ ɼʤʠʪʨʠʝʤ ɼʝʥʠʩʦʚʳʤ ï ʦʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʤʘʥʜʳ ʜʝʪʝʢʪʦʨʘDZeroʚ 

ʌʝʨʤʠʣʘʙʝ. ɼʝʥʠʩʦʚ ʫʯʠʣʩʷ ʚ ʄʦʩʢʚʝ, ʦʥ ʟʘʢʦʥʯʠʣ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʣʫʯʰʠʭ ʚʫʟʦʚ ʈʦʩʩʠʠ ï 

ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ. ʗ ʩʧʨʦʩʠʣ ʝʛʦ, ʙʳʣʠ ʣʠ ʫ ʩʪʘʨʝʶʱʝʛʦ ñʊʝʚʘʪʨʦʥʘ ʰʘʥʩʳ 

ʥʘʡʪʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʜʦ ʪʦʛʦ, ʢʘʢ ʥʦʚʝʥʴʢʠʡʮʝʨʥʦʚʩʢʠʡ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ 

ʚʦʟʴʤʝʪʩʷ ʟʘ ʵʪʦ ʜʝʣʦ? ɼʝʥʠʩʦʚ ï ʥʘʩʪʦʷʱʠʡ ʦʧʪʠʤʠʩʪ. ñɽʩʣʠ ñʊʝʚʘʪʨʦʥò ʧʨʦʨʘʙʦʪʘʝʪ ʝʱʝ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ï ʩʢʘʟʘʣ ʦʥ ʤʥʝ, ï ʩʫʱʝʩʪʚʫʝʪ ʧʷʪʠʜʝʩʷʪʠʧʨʦʮʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʤʳ ʥʘʡʜʝʤ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʧʨʘʚʜʘ, ʝʩʣʠ ʦʥʠ ʥʝ ʩʣʠʰʢʦʤ ʪʷʞʝʣʳʝ. ʄʳ ʧʦʣʥʳ ʵʥʪʫʟʠʘʟʤʘ. 

ʄʳ ʟʥʘʝʤ, ʢʘʢ ʜʝʣʘʶʪʩʷ ʦʪʢʨʳʪʠʷò, ï ʩʢʘʟʘʣ ʦʥ. 

 

19 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ ʃʠʥ ʕʚʘʥʩ ʥʘʭʦʜʠʣʩʷ ʚ ʦʬʠʩʝ ʎɽʈʅʘ. ʆʥ ʙʳʣ ʟʘʥʷʪ ï 

ʨʘʟʛʦʚʘʨʠʚʘʣ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ. ʅʝʦʞʠʜʘʥʥʦ ʟʘʟʚʦʥʠʣ ʝʛʦ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ï ʟʚʦʥʦʢ 

ʧʦʩʪʫʧʠʣ ʠʟ ʜʠʩʧʝʪʯʝʨʩʢʦʡ. ʏʪʦ-ʪʦ ʧʦʰʣʦ ʥʝ ʪʘʢ, ʠ ʕʚʘʥʩʘ ʧʦʧʨʦʩʠʣʠ ʧʦʩʢʦʨʝʝ ʧʨʠʡʪʠ. ʃʠʥ 

ʧʦʤʯʘʣʩʷ ʧʦ ʢʘʤʧʫʩʫ ʚ ʟʜʘʥʠʝ, ʛʜʝ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʟʘʥʠʤʘʣʩʷ ʧʦʩʣʝʜʥʠʤʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷʤʠ ʢ ʚʢʣʶʯʝʥʠʶ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘï ʫʞʝ ʜʣʷ ʨʘʟʛʦʥʘ ʧʦʪʦʢʦʚ 

ʯʘʩʪʠʮ ʠ ʩʪʘʣʢʠʚʘʥʠʷ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʊʦ, ʯʪʦ ʦʥ ʫʚʠʜʝʣ, ʧʦʚʝʨʛʣʦ ʝʛʦ ʚ ʫʞʘʩ. ʆʥ ʥʝ ʤʦʛ 

ʧʦʚʝʨʠʪʴ ʩʚʦʠʤ ʛʣʘʟʘʤ ï ʚʝʟʜʝ ʤʠʛʘʣʘ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʚʘʢʫʫʤʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ, 

ʤʥʦʞʝʩʪʚʦ ʤʘʛʥʠʪʦʚ ʩʛʦʨʝʣʦ, ʜʘʪʯʠʢʠ ʧʦʢʘʟʳʚʘʣʠ, ʯʪʦ ʦʛʨʦʤʥʦʝ ʦʙʣʘʢʦ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʛʝʣʠʷ 

ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʪʫʥʥʝʣʶ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʣʩʷ ʛʠʛʘʥʪʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ. 

ʂʘʪʘʩʪʨʦʬʘ ʚʳʟʚʘʣʘ ʘʚʘʨʠʡʥʦʝ ʦʪʢʣʶʯʝʥʠʝ. 

ʕʚʘʥʩ ʪʫʪ ʞʝ ʩʦʟʚʘʣ ʢʨʠʟʠʩʥʦʝ ʩʦʚʝʱʘʥʠʝ. ʅʫʞʥʦ ʙʳʣʦ ʩʨʦʯʥʦ ʧʦʩʣʘʪʴ ʢʦʛʦ-ʥʠʙʫʜʴ 

ʚʥʠʟ, ʚ ʪʫʥʥʝʣʴ ï ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʩʣʫʯʠʣʦʩʴ. ʄʝʰʘʣʦ, ʦʜʥʘʢʦ, ʦʙʣʘʢʦ ʛʝʣʠʷ. ʇʦ ʤʝʨʝ ʪʦʛʦ 

ʢʘʢ ʛʘʟ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ, ʦʥ ʚʳʪʝʩʥʷʣ ʚʦʟʜʫʭ, ʠ ʚ ʪʫʥʥʝʣʝ ʩʪʘʥʦʚʠʣʦʩʴ ʪʨʫʜʥʦ ʜʳʰʘʪʴ. 

ɺʳʟʚʘʣʠ ʧʦʞʘʨʥʫʶ ʢʦʤʘʥʜʫ,ʠ ʧʦʞʘʨʥʠʢʠ, ʥʘʜʝʚ ʧʨʦʪʠʚʦʛʘʟʳ ʠ ʚʟʷʚ ʙʘʣʣʦʥʳ ʩ ʚʦʟʜʫʭʦʤ, 



ʩʧʫʩʪʠʣʠʩʴ ʚʥʠʟ. ʅʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʩʧʫʩʪʷ ʚʦʟʜʫʭ ʜʦʩʪʘʪʦʯʥʦ ʦʯʠʩʪʠʣʩʷ ʦʪ ʛʝʣʠʷ, ʠ ʠʥʞʝʥʝʨʳ 

ʎɽʈʅʘ ʩʤʦʛʣʠ ʩʘʤʠ ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙ ʧʦʚʨʝʞʜʝʥʠʡ. ʇʝʨʝʜ ʠʭ ʛʣʘʟʘʤʠ ʦʪʢʨʳʣʘʩʴ ʢʘʨʪʠʥʘ 

ʥʘʩʪʦʷʱʝʛʦ ʧʦʙʦʠʱʘ. ɻʠʛʘʥʪʩʢʠʝ ʤʘʛʥʠʪʳ ʙʳʣʠ ʚʳʨʚʘʥʳ ʠʟ ʙʝʪʦʥʥʳʭ ʫʢʨʝʧʣʝʥʠʡ, 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʣʠʙʦ ʨʫʭʥʫʣʦ, ʣʠʙʦ ʙʳʣʦ ʨʘʟʙʠʪʦ, ʘ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʜʚʝʨʠ 

ʩʦʨʚʘʥʳ ʩ ʧʝʪʝʣʴ. ʈʫʠʥʳ ʙʳʣʠ ʧʦʢʨʳʪʳ ʩʘʞʝʡ, ʣʴʜʦʤ ʠ ʧʷʪʥʘʤʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ñʕʪʦ ʙʳʣ ʩʫʱʠʡ ʢʦʰʤʘʨò, ï ʨʘʩʩʢʘʟʳʚʘʝʪ ʕʚʘʥʩ. 

ɸ ʚʝʜʴ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ, ʟʘ ʜʝʚʷʪʴ ʜʥʝʡ ʜʦ ʪʦʛʦ, 10 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ, ʃʠʥ ʕʚʘʥʩ ʙʳʣ 

ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʩʯʘʩʪʣʠʚ. ɺʥʠʤʘʥʠʝ ʚʩʝʭ ʤʠʨʦʚʳʭ ʉʄʀ ʙʳʣʦ ʧʨʠʢʦʚʘʥʦ ʢ ʎɽʈʅʫ. ʇʦʚʦʜʦʤ 

ʧʦʩʣʫʞʠʣʦ ʚʢʣʶʯʝʥʠʝ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ 10 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ. ʉʄʀ 

ʦʩʪʨʦʫʤʥʦ ʥʘʟʚʘʣʠ ʪʦʪ ʜʝʥʴ ñɼʥʝʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘò. ɼʣʷ ʕʚʘʥʩʘ ʦʥ ʩʪʘʣ ʢʫʣʴʤʠʥʘʮʠʝʡ 

ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʝʡ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʤʘʰʠʥʳ ʚ 

ʤʠʨʝ. ʀ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʛʦ ï ʦʢʦʣʦ 6000 ʫʯʝʥʳʭ ʎɽʈʅʘ ʦʪʧʨʘʟʜʥʦʚʘʣʠ 10 ʩʝʥʪʷʙʨʷ 2008 

ʛʦʜʘ, ʚʝʜʴ ʦʥʦ ʦʟʥʘʤʝʥʦʚʘʣʦ ʦʢʦʥʯʘʥʠʝ ʜʦʣʛʦʛʦ, ʚʦʩʴʤʠʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʙʝʟ 

ʫʩʢʦʨʠʪʝʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʝʟ ʥʦʚʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʯʘʩʪʠʮ ʠ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʥʘʯʘʣʝ ʜʝʩʷʪʦʛʦ ʦʛʨʦʤʥʳʝ ʵʢʨʘʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʟʜʘʥʠʠGlobe,ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʩʪʨʦʝʥʥʦʤ (ʚ ʬʦʨʤʝ ʰʘʨʘ) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʦʜʢʣʶʯʠʣʠ ʢ 

ʜʠʩʧʝʪʯʝʨʩʢʦʡLHC,ʛʜʝ ʥʘʭʦʜʠʣʩʷ ʕʚʘʥʩ. ʆʥ ʩʠʜʝʣ ʧʝʨʝʜ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, 

ʚ ʜʞʠʥʩʘʭ ʠ ʧʦʣʦʩʘʪʦʡ ʨʫʙʘʰʢʝ ʩ ʢʦʨʦʪʢʠʤʠ ʨʫʢʘʚʘʤʠ. ɺ ʰʫʪʢʫ ʦʥ ʥʘʯʘʣ ʦʙʨʘʪʥʳʡ ʦʪʩʯʝʪ 

ʚʨʝʤʝʥʠ ʜʦ ʩʪʘʨʪʘ, ʠʣʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦ ʧʝʨʚʦʛʦ ʧʨʦʙʝʛʘ ʧʫʯʢʘ ʧʨʦʪʦʥʦʚ ʚ ʢʦʣʣʘʡʜʝʨʝ. 

ñʇʷʪʴ, ʯʝʪʳʨʝ, ʪʨʠ, ʜʚʘ, ʦʜʠʥ!ò ɺ ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʅʦ ʚʦʪ ʥʘ ʦʜʥʦʤ ʠʟ 

ʵʢʨʘʥʦʚ ʤʝʣʴʢʥʫʣʦ ʷʨʢʦʝ ʧʷʪʥʦ, ʠ ʕʚʘʥʩ ʚʦʩʢʣʠʢʥʫʣ: ñʁʝʩ! ʁʝʩ!ò ʉʚʝʪʷʱʘʷʩʷ ʪʦʯʢʘ ʙʳʣʘ 

ʩʣʝʜʦʤ ʯʘʩʪʠʮ, ʤʯʘʱʠʭʩʷ ʧʦ ʪʨʫʙʘʤ ʫʩʢʦʨʠʪʝʣʷ. ʄʘʰʠʥʘ ʚʟʷʣʘ ʩʚʦʡ ʧʝʨʚʳʡ ʢʨʫʧʥʳʡ ʨʫʙʝʞ. 

ʅʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʩʧʫʩʪʷ ʧʨʦʪʦʥʳ ʧʦʣʝʪʝʣʠ ʧʦ 27-ʢʠʣʦʤʝʪʨʦʚʦʡ ʦʨʙʠʪʝ ʚ ʪʨʫʙʝ ʤʘʰʠʥʳ ʚ 

ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʧʨʠ ʟʘʧʫʩʢʝ ʟʘʨʘʙʦʪʘʣ ʣʫʯʰʝ, ʯʝʤ 

ʢʪʦ-ʣʠʙʦ ʩʤʝʣ ʥʘʜʝʷʪʴʩʷ. ʋʩʢʦʨʠʪʝʣʴ ʙʳʣ ʛʦʪʦʚ ʢ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʤʘʰʠʥ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʙʳʣʠ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ 

ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ʩʣʠʰʢʦʤ ʦʧʘʩʥʦ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʋʦʣʪʝʨ ɺʘʛʥʝʨ, 

ʦʪʩʪʘʚʥʦʡ ʦʬʠʮʝʨ ʨʘʜʠʘʮʠʦʥʥʳʭ ʚʦʡʩʢ, ʥʝ ʩʫʤʝʚʰʠʡ ʜʦʙʠʪʴʩʷ ʟʘʢʨʳʪʠʷ ʫʩʢʦʨʠʪʝʣʷ ʚ 

ʅʴ-ʁʁʦʨʢʝ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ, ʧʦʜʘʣ ʠʩʢ ʚ ʩʫʜ ʥʘ ɻʘʚʘʡʷʭ, ʚ ʢʦʪʦʨʦʤ ʟʘʷʚʣʷʣ, ʯʪʦ ʤʘʰʠʥʘ 

ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ ʧʣʘʥʝʪʫ. ʀʣʠ ʜʘʞʝ ɺʩʝʣʝʥʥʫʶ. ɺʘʛʥʝʨ ʩʪʨʝʤʠʣʩʷ ʜʦʙʠʪʴʩʷ ʩʫʜʝʙʥʦʛʦ 

ʨʝʰʝʥʠʷ ʥʘ ʟʘʧʨʝʪ ʚʢʣʶʯʝʥʠʷ ʢʦʣʣʘʡʜʝʨʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʢʘʟʘʥʘ ʝʛʦ 

ʩʪʦʧʨʦʮʝʥʪʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʊʘʢ ʥʘʟʳʚʘʝʤʳʡ ñʠʩʢ ʢʦʥʮʘ ʩʚʝʪʘò ʙʳʣ ʦʪʢʣʦʥʝʥ ʶʨʠʩʪʘʤʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʟʥʘʣʠ ʜʦʚʦʜʳ ɺʘʛʥʝʨʘ ñʩʣʠʰʢʦʤ 

ʩʧʝʢʫʣʷʪʠʚʥʳʤʠò. 

ɿʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʜʦ ʚʢʣʶʯʝʥʠʷLHCʐʦʥ ʂʵʨʨʦʣʣ, ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ ʠʟ 

ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʩʦʩʪʘʚʠʣ ʩʧʠʩʦʢ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʣʣʘʡʜʝʨʘ, ʠ ʚʳʣʦʞʠʣ ʝʛʦ ʚ 

ʙʣʦʛʝñCosmicvarianceò
184
.ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʧʠʩʢʘ ʩʪʦʷʣʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʂʵʨʨʦʣʣ ʧʦʣʘʛʘʣ, 

ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ï 95%. ñʊʦʣʴʢʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʠʤʝʶʱʠʭʩʷ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʝʱʝ ʥʝ ʥʘʡʜʝʥʳ, ʪʘʢ ʯʪʦ ʵʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʙʫʜʝʪ 

ʛʣʘʚʥʦʡ ʮʝʣʴʶLHC,ʝʩʣʠ ʥʝ ʚʤʝʰʘʝʪʩʷ ñʊʝʚʘʪʨʦʥò ʠ ʥʝ ʦʙʥʘʨʫʞʠʪ ʠʭ ʧʝʨʚʳʤ, ï ʥʘʧʠʩʘʣ ʦʥ ʠ 

ʜʦʙʘʚʠʣ: ï ʍʠʛʛʩ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʩʫʱʝʩʪʚʫʝʪò. ɼʘʣʝʝ ʚ ʩʧʠʩʢʝ ʂʵʨʨʦʣʣʘ ʰʣʘ ʪʝʦʨʠʷ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ï ʦʥ ʩʯʠʪʘʣ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʡʪʠ ʝʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ 60%. ɸ 

ʩʘʤʦʡ ʩʪʨʘʰʥʦʡ ʧʝʨʩʧʝʢʪʠʚʦʡ ʜʣʷ ʬʠʟʠʢʦʚ ʙʳʣʦ ʥʝ ʥʘʡʪʠ ʥʠʯʝʛʦ ʥʦʚʦʛʦ ʚʦʦʙʱʝ ï ʰʘʥʩʳ 

ʪʘʢʦʛʦ ʩʢʦʨʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʦʮʝʥʠʚʘʣʠʩʴ ʚ 3 %. ʂʩʪʘʪʠ, ʰʘʥʩ ʢʦʣʣʘʡʜʝʨʘ ʩʦʟʜʘʪʴ 

ʩʪʘʙʠʣʴʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ, ʢʦʪʦʨʘʷ ʧʦʛʣʦʪʠʪ ɿʝʤʣʶ, ʂʵʨʨʦʣʣ ʦʮʝʥʠʣ ʚ 10
-25
%. ʕʪʦ ʦʜʥʘ 

ʜʝʩʷʪʠʤʠʣʣʠʦʥʥʘʷ ʦʪ ʦʜʥʦʡ ʤʠʣʣʠʘʨʜʥʦʡ ʦʪ ʦʜʥʦʡ ʤʠʣʣʠʘʨʜʥʦʡ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ. ʂʵʨʨʦʣʣ 

ʧʦʰʫʪʠʣ: ñʊʘʢ ʚʳ ʛʦʚʦʨʠʪʝ, ʫ ʥʘʩ ʝʩʪʴ ʰʘʥʩ?ò, ʥʘʤʝʢʘʷ ʥʘ ʬʠʣʴʤ ʠʟ ʜʝʚʷʥʦʩʪʳʭ ñʊʫʧʦʡ, ʝʱʝ 

                                                 
184 ʉʤ. ʧʦʩʪ ʐʦʥʘ ʂʵʨʨʦʣʣʘ ñʏʪʦ ʥʘʡʜʝʪ LHC?ò ʥʘ Cosmic Variance, 4 ʘʚʛʫʩʪʘ 2008 ʛʦʜʘ. 

 



ʪʫʧʝʝò
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. 

ɼʝʪʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʥʦʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʥʘ 

ʬʦʥʝ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʦʩʢʦʣʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ 

ʚʥʫʪʨʠLHC,ï ʧʦʠʩʪʠʥʝ ʰʝʜʝʚʨʳ ʪʝʭʥʦʣʦʛʠʡ. ɹʝʟʫʩʣʦʚʥʦ, ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʠʟ ʚʩʝʭ ʷʚʣʷʝʪʩʷ 

ʜʝʪʝʢʪʦʨ, ʤʝʪʢʦ ʥʘʟʚʘʥʥʳʡ ñɸʪʣʘʩʦʤò (ʵʪʦ ʘʙʙʨʝʚʠʘʪʫʨʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʠʟ ʧʝʨʚʳʭ ʙʫʢʚ ʩʣʦʚ 

ʚ ʥʘʟʚʘʥʠʠAToroidalLHCApparatus).ʇʦ ʨʘʟʤʝʨʫ ʦʥ ʩʦʧʦʩʪʘʚʠʤ ʩ ʦʣʠʤʧʠʡʩʢʠʤ ʧʣʘʚʘʪʝʣʴʥʳʤ 

ʙʘʩʩʝʡʥʦʤ. 7000-ʪʦʥʥʳʡ ñɸʪʣʘʩò ʠ ʥʝ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʡCMS-ʜʝʪʝʢʪʦʨ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʜʣʷ ʧʦʠʩʢʦʚ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʥʦ ʩ ʠʭ ʧʦʤʦʱʴʶ ʫʯʝʥʳʝ ʥʘʜʝʷʣʠʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠ 

ʯʪʦ-ʥʠʙʫʜʴ ʝʱʝï ʥʘʧʨʠʤʝʨ, ʵʢʟʦʪʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ. 

ɹʦʟʦʥ ʍʠʛʛʩʘ ʤʦʞʝʪ ʨʦʜʠʪʴʩʷ ʚʥʫʪʨʠ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʥʦ ʩʘʤʳʡ ʚʝʨʦʷʪʥʳʡ ʠʟ ʥʠʭ ï ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʠ ʩʣʠʧʘʥʠʠ ʜʚʫʭ ʛʣʶʦʥʦʚ 

(ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʢʚʘʨʢʠ ʚʥʫʪʨʠ ʧʨʦʪʦʥʦʚ). ʕʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ, ʟʘʚʝʜʦʤʦ ʭʚʘʪʠʪ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʥʦ ʦʥʠ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʵʪʦʛʦ 

ʨʘʩʧʘʜʫʪʩʷ. ɽʩʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʦʢʘʞʝʪʩʷ ʣʝʛʢʠʤ (ʧʨʠʤʝʨʥʦ ʩ ʪʦʡ ʤʘʩʩʦʡ, ʢʦʪʦʨʫʶ ʧʨʠʧʠʩʘʣʠ 

ʝʤʫ, ʢʦʛʜʘ ʥʘ ʢʦʣʣʘʡʜʝʨʝLEPʚ ʎɽʈʅʝ ʫʚʠʜʝʣʠ ʩʠʛʥʘʣ, ʧʦʭʦʞʠʡ ʥʘ ʝʛʦ ʩʣʝʜ), ʪʦ ʦʥ, ʚʝʨʦʷʪʥʦ, 

ʟʘʪʝʨʷʝʪʩʷ ʚ ʦʙʣʘʢʝ ʛʘʤʤʘ-ʣʫʯʝʡ. ɽʩʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʝʤʥʦʛʦ ʪʷʞʝʣʝʝ, ʩʢʘʞʝʤ, ʚʝʩʠʪ ʙʦʣʴʰʝ 

130 ɻʵɺ, ʫʯʝʥʳʝ ʙʫʜʫʪ ʠʩʢʘʪʴ ʪʨʝʢʠ, ʦʩʪʘʚʣʝʥʥʳʝ ʯʝʪʳʨʴʤʷ ʣʝʧʪʦʥʘʤʠ (ʩʝʤʝʡʩʪʚʦ ʯʘʩʪʠʮ, 

ʚʢʣʶʯʘʶʱʝʝ ʵʣʝʢʪʨʦʥ). ʇʦʠʩʢ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʩʦʩʪʦʠʪ ʚ ʚʳʯʣʝʥʝʥʠʠ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʠʟ ʚʩʝʭ 

ʩʠʛʥʘʣʦʚ, ʦʩʪʘʚʣʝʥʥʳʭ ʜʨʫʛʠʤʠ ʩʫʙʘʪʦʤʥʳʤʠ ʦʩʢʦʣʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʥʘLHC. 

ʅʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ñɸʪʣʘʩʘò ʨʘʩʧʦʣʦʞʝʥ ʜʝʪʝʢʪʦʨLHCb.ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ ʚʦʧʨʦʩ, ʝʱʝ ʚ 1933 ʛʦʜʫ ʧʦʩʪʘʚʣʝʥʥʳʡ ʇʦʣʝʤ ɼʠʨʘʢʦʤ ʚ ʝʛʦ 

ʥʦʙʝʣʝʚʩʢʦʡ ʣʝʢʮʠʠ. ʇʨʠ ʨʦʞʜʝʥʠʠ ɺʩʝʣʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʦʢʦʣʦ 14 

ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ ʚʦʟʥʠʢʣʦ ʨʘʚʥʦʝʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʠ ʠ ʘʥʪʠʤʘʪʝʨʠʠ. ʏʪʦ ʩʣʫʯʠʣʦʩʴ ʩʦ 

ʚʩʝʡ ʘʥʪʠʤʘʪʝʨʠʝʡ? ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʟʚʝʟʜʳ ʠʟ ʘʥʪʠʤʘʪʝʨʠʠ, ʩʠʷʶʱʠʝ ʚ ʛʘʣʘʢʪʠʢʘʭ ʠʟ 

ʘʥʪʠʤʘʪʝʨʠʠ? ɼʝʪʝʢʪʦʨLHCbʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʯʘʩʪʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ b-ʢʚʘʨʢʦʚ 

(ʧʨʝʣʝʩʪʥʳʭ) ï ʪʷʞʝʣʳʭ ʢʚʘʨʢʦʚ, ʠ ʠʤʝʥʥʦ ʦʥʠ ʧʦʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʦʙʳʯʥʘʷ 

ʤʘʪʝʨʠʷ ʧʦʙʝʜʠʣʘ ʚ ʩʨʘʞʝʥʠʠ ʩ ʘʥʪʠʤʘʪʝʨʠʝʡ... 

ɺ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʢʘʞʜʳʡ ʛʦʜ ʪʝʭʥʠʢʠ ʎɽʈʅʘ ʜʦʣʞʥʳ ʦʯʠʱʘʪʴLHCʦʪ ʧʨʦʪʦʥʦʚ ʠ 

ʟʘʣʠʚʘʪʴ ʝʛʦ ʠʦʥʘʤʠ ʩʚʠʥʮʘ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʦʩʥʦʚʥʦʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʝʪʝʢʪʦʨALICE(ʘʙʙʨʝʚʠʘʪʫʨʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʠʟ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ 

ʩʣʦʚALargeIonColliderExperiment).ʂʦʛʜʘ ʵʪʠ ʠʦʥʳ ʩʪʦʣʢʥʫʪʩʷ ʥʘ ʩʢʦʨʦʩʪʷʭ, ʙʣʠʟʢʠʭ ʢ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʚʦʟʥʠʢʥʫʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 100 000 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʮʝʥʪʨʝ ʉʦʣʥʮʘ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʠʦʥʳ ʦʙʨʘʟʫʶʪ ʢʚʘʨʢ-ʛʣʶʦʥʥʫʶ ʧʣʘʟʤʫ ï ʩʪʨʘʥʥʫʶ ʬʦʨʤʫ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʘʷ, ʢʘʢ 

ʧʦʣʘʛʘʶʪ ʫʯʝʥʳʝ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʞʠʟʥʠ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. ʅʘʙʣʶʜʘʷ, ʢʘʢ 

ʚʝʜʝʪ ʩʝʙʷ ʵʪʘ ʢʚʘʨʢ-ʛʣʶʦʥʥʘʷ ʧʣʘʟʤʘ, ʫʯʝʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘALICEʥʘʜʝʶʪʩʷ ʨʘʟʛʘʜʘʪʴ, 

ʢʘʢ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʯʘʩʪʠʮʳ ʩʝʛʦʜʥʷʰʥʝʡ ɺʩʝʣʝʥʥʦʡ. 

ɽʩʪʴ ʝʱʝ ʦʜʥʘ ʩʫʤʘʩʰʝʜʰʘʷ ʛʠʧʦʪʝʟʘ, ʢʦʪʦʨʫʶ ʥʘʜʝʶʪʩʷ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ɹɸʂʘ. 

ɼʚʝ ʛʨʫʧʧʳ ʤʦʩʢʦʚʩʢʠʭ ʫʯʝʥʳʭ (ʦʜʥʘ ï ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀʨʠʥʳ ɸʨʝʬʴʝʚʦʡ ʠ ʀʛʦʨʷ 

ɺʦʣʦʚʠʯʘ ʠʟ ʄʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʉʪʝʢʣʦʚʘ, ʘ ʜʨʫʛʘʷ ï ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʅʠʢʦʣʘʷ ʂʘʨʜʘʰʝʚʘ ʠʟ ʌʠʟʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ ï ʩʯʠʪʘʶʪ, ʯʪʦ ɹɸʂ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ñʤʘʰʠʥʫ ʚʨʝʤʝʥʠò
186
. ʇʨʘʚʜʘ, ʥʝ ʪʫ, ʯʪʦ ʧʨʠʜʫʤʘʣ ɻʝʨʙʝʨʪ ʋʵʣʣʩ ʚ 1895 ʛʦʜʫ ʠ ʥʝ ʪʫ, ʯʪʦ 

ʧʦʭʦʞʘ ʥʘ ʩʘʥʠ ʉʘʥʪʘ-ʂʣʘʫʩʘ ʩ ʚʤʦʥʪʠʨʦʚʘʥʥʳʤ ʚ ʥʠʭ ʘʥʪʠʯʥʳʤ ʜʠʚʘʥʦʤ ʠ ʙʘʣʜʘʭʠʥʦʤ. 

                                                 
185 ɻʝʨʦʡ ʬʠʣʴʤʘ ʃʣʦʡʜ ʩʧʨʘʰʠʚʘʝʪ ʩʚʦʶ ʣʶʙʠʤʫʶ ʄʵʨʠ, ʢʘʢʦʚʳ ʠʭ ʰʘʥʩʳ ʙʳʪʴ ʚʤʝʩʪʝ. ʄʵʨʠ ʦʪʚʝʯʘʝʪ: 

ñ1 ʥʘ 100 ʤʠʣʣʠʦʥʦʚò. ʆʥ ʚʦʩʢʣʠʮʘʝʪ: ñʊʘʢ ʚʳ ʛʦʚʦʨʠʪʝ, ʫ ʤʝʥʷ ʝʩʪʴ ʰʘʥʩ?!ò 

 

186 ʉʤ. ʩʪʘʪʴʠ: ɸʥʜʨʝʡ ʄʠʨʦʥʦʚ ʠ ʜʨ. ɽʩʣʠ LHC ʷʚʣʷʝʪʩʷ ʬʘʙʨʠʢʦʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʠʥʠ-ʤʘʰʠʥ ʚʨʝʤʝʥʠ, 

ʩʤʦʞʝʤ ʣʠ ʤʳ ʵʪʦ ʟʘʤʝʪʠʪʴ? ArXiv: hep-th 0710.3395V1, 17 ʦʢʪʷʙʨʷ 2007 ʛʦʜʘ; ʀ. ɸʨʝʬʴʝʚʘ ʠ ʀ. ɺʦʣʦʚʠʯ. 

ʄʘʰʠʥʘ ʚʨʝʤʝʥʠ ʥʘ LHCò, ArXiv: hep-th 0710.2696V2, 26 ʦʢʪʷʙʨʷ 2007 ʛʦʜʘ; Michael Brooks. 2008: Does time 

travel start here? New Scientist, 9 February 2008. 

 



ʄʘʰʠʥʳ ʚʨʝʤʝʥʠ, ʩʦʟʜʘʥʥʳʝ ʬʘʥʪʘʟʠʝʡ ʠ ʨʘʩʯʝʪʘʤʠ ʨʦʩʩʠʡʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ, ʧʦʜʦʙʥʳ 

ʢʨʦʰʝʯʥʳʤ ʢʨʦʪʦʚʳʤ ʥʦʨʘʤ, ʠʣʠ ʯʝʨʚʦʪʦʯʠʥʘʤ. ʕʪʦ ʪʘʢʠʝ ʠʩʢʘʞʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ, ʚ ʧʨʠʥʮʠʧʝ, ʧʦʟʚʦʣʠʪʴ ʝʩʣʠ ʠ ʥʝ ʣʶʜʷʤ, ʪʦ 

ʯʘʩʪʠʮʘʤ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʠʟ ʙʫʜʫʱʝʛʦ ʚ ʧʨʦʰʣʦʝ. 

ʀʜʝʷ ʚʳʛʣʷʜʠʪ ʜʠʢʦʚʠʥʥʦʡ. ʆʥʘ ʪʘʢʘʷ ʠ ʝʩʪʴ. ʅʦ ʤʘʪʝʤʘʪʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʚʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʣʦʙ ʚ ʣʦʙ ʚLHCʩ ʪʘʢʦʡ ʩʠʣʦʡ, ʯʪʦ 

ʚʳʟʦʚʫʪ ʫʜʘʨʥʳʝ ʚʦʣʥʳ, ʩʧʦʩʦʙʥʳʝ ʠʩʢʘʟʠʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ï 

ʚʨʝʤʝʥʠ. ʅʝʢʦʪʦʨʳʤ ʬʠʟʠʢʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʵʪʦ ʚ ʧʨʝʜʝʣʘʭ ʚʦʟʤʦʞʥʦʩʪʝʡLHC,ʭʦʪʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʫʤʘʝʪ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ñʯʝʨʚʦʪʦʯʠʥʳò ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ 

ʥʝʨʝʘʣʠʟʫʝʤʦʝ, ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ. 

ɽʩʣʠ ɸʨʝʬʴʝʚʘ ʠ ʝʝ ʢʦʣʣʝʛʠ-ʤʘʪʝʤʘʪʠʢʠ ʧʨʘʚʳ, ʩʪʦʣʢʥʦʚʝʥʠʷ ʚLHCʤʦʛʫʪ ʩʦʟʜʘʪʴ ʪʦ, 

ʯʪʦ ʬʠʟʠʢʠ ʥʘʟʳʚʘʶʪ ʟʘʤʢʥʫʪʦʡ ʚʨʝʤʝʥʝʧʦʜʦʙʥʦʡ ʢʨʠʚʦʡ, ʚ ʢʦʪʦʨʦʡ ʚʨʝʤʷ ʟʘʚʷʟʳʚʘʝʪʩʷ 

ʧʝʪʣʝʡ. ʋʟʝʣ ʦʪʤʝʯʘʝʪ ʩʚʦʝʛʦ ʨʦʜʘ ʥʫʣʝʚʦʡ ʛʦʜ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ ʚʦ ʚʨʝʤʝʥʠ. ʅʠʯʪʦ ʠʟ 

ʙʫʜʫʱʝʛʦ ʥʝ ʤʦʞʝʪ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʚʦ ʚʨʝʤʝʥʠ ʥʘʟʘʜ ʜʦ ʪʦʛʦ, ʢʘʢ ñʯʝʨʚʦʪʦʯʠʥʳò ʙʫʜʫʪ 

ʩʦʟʜʘʥʳ, ʠ ʜʘʞʝ ʪʦʛʜʘ ʵʪʦ ʧʫʪʝʰʝʩʪʚʠʝ ʦʩʫʱʝʩʪʚʠʤʦ ʣʠʰʴ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚʨʝʤʝʥʥʦʡ ʧʝʪʣʠ. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ (ʠ, ʚʠʜʠʤʦ, ʥʝ ʥʫʞʥʦ ʧʨʝʜʫʧʨʝʞʜʘʪʴ, ʯʪʦ ʵʪʦ ʚʝʩʴʤʘ ʩʧʝʢʫʣʷʪʠʚʥʳʝ 

ʨʘʩʩʫʞʜʝʥʠʷ), ʣʶʜʠ ʠʟ ʙʫʜʫʱʝʛʦ ʤʦʛʣʠ ʙʳ ʧʦʩʣʘʪʴ ʥʘʤ ʩʦʦʙʱʝʥʠʝ ʚ ʎɽʈʅ ʯʝʨʝʟ ʪʘʢʠʝ 

ʤʠʤʦʣʝʪʥʳʝ ñʯʝʨʚʦʪʦʯʠʥʳò. ʇʨʘʚʜʘ, ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʩʣʝʜʫʶʱʝʝ ʷʚʣʝʥʠʝ: ʫʯʝʥʳʝ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʚʜʨʫʛ ʫʚʠʜʷʪ, ʢʘʢ ʩʫʙʘʪʦʤʥʳʝ ʦʩʢʦʣʢʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʯʘʩʪʠʮ, ʠʩʯʝʟʥʫʪ, ʧʦʧʘʚ ʚ ʧʝʪʣʶ ʚʨʝʤʝʥʠ. ʈʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʩʯʠʪʘʣʠ ʙʳ ʵʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ñʯʝʨʚʦʪʦʯʠʥò ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʫʪʝʰʝʩʪʚʠʡ ʚʦ ʚʨʝʤʝʥʠ. 

 

ʀʥʮʠʜʝʥʪ, ʩʣʫʯʠʚʰʠʡʩʷ ʥʘ ɹɸʂʝ ʚ 11:18 ʫʪʨʘ 19 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ, ʧʦʣʦʞʠʣ ʢʦʥʝʮ 

ʚʩʝʤ ʥʘʜʝʞʜʘʤ ʥʘ ʥʦʚʳʝ ʦʪʢʨʳʪʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʥʠ ʦʪʣʦʞʠʣʠʩʴ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʨʝʤʷ
187
. ɸʚʘʨʠʷ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʠʣʘ ʤʠʛʘʪʴ ʣʘʤʧʳ ʪʨʝʚʦʞʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʡ 

ʎɽʈʅʘ, ʥʝ ʙʳʣʘ ʧʨʦʩʪʦʡ ʥʝʙʦʣʴʰʦʡ ʧʦʣʦʤʢʦʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʙʳʣʦ ʩʜʝʣʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʨʘʙʦʪʘ ʩ ʤʘʰʠʥʦʡ ʩʪʘʣʘ ʙʝʟʦʧʘʩʥʦʡ: ʧʦʣʦʚʠʥʘ ʧʷʪʥʘʜʮʘʪʠʪʦʥʥʳʭ ʤʘʛʥʠʪʦʚ ʙʳʣʠ 

ʚʳʨʚʘʥʳ ʠʟ ʩʚʦʝʛʦ ʢʨʝʧʝʞʘ ʚ ʪʫʥʥʝʣʝ, ʯʪʦ ʛʨʦʟʠʣʦ ʙʦʣʴʰʦʡ ʦʧʘʩʥʦʩʪʴʶ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʵʪʦʛʦ ʵʪʘʧʘ ʥʘʯʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʚʳʯʠʱʝʥʠʶ ʤʫʩʦʨʘ. ʇʦʪʦʤ ʥʫʞʥʦ ʙʳʣʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʢʘʨʪʠʥʫ ʧʦʣʦʤʢʠ, ʧʦʥʷʪʴ ʝʝ ʧʨʠʯʠʥʫ ʠ ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʤʦʥʪ. 

ɺʟʨʳʚ ʧʨʦʠʟʦʰʝʣ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʠʥʞʝʥʝʨʳ ʎɽʈʅʘ ʟʘʧʫʩʢʘʣʠ ʧʦʩʣʝʜʥʠʡ ʙʦʣʴʰʦʡ 

ʙʣʦʢ ʧʠʪʘʥʠʷ ʢʦʣʣʘʡʜʝʨʘ. ɺ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʘʭ ʮʠʨʢʫʣʠʨʫʶʪ ʦʛʨʦʤʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʝʡ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʯʘʩʪʠʮʳ ʧʦ ʢʨʫʛʦʚʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ ʚʥʫʪʨʠ ʢʦʣʣʘʡʜʝʨʘ. ʄʘʛʥʠʪʳ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤʠ 

ʧʨʦʚʦʜʘʤʠ, ʢʦʪʦʨʳʝ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʞʥʳ ʢʫʧʘʪʴʩʷ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 

ʛʝʣʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -271 ʛʨʘʜʫʩ ʧʦ ʎʝʣʴʩʠʶ. ɺʪʦʪʜʝʥʴ ʦʜʥʦ ʩʦʝʜʠʥʝʥʠʝ ʠʟ 10 

000 ʨʘʟʦʛʨʝʣʦʩʴ ʠ ʧʦʪʝʨʷʣʦ ʩʚʦʠ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʤʦʱʥʦʡ ʠʩʢʨʳ, ʧʨʦʙʝʞʘʚʰʝʡ ʯʝʨʝʟ ʛʝʣʠʝʚʳʡ ʜʶʘʨ, ʚ ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʛʨʫʞʝʥ ʦʜʠʥ ʠʟ 

ʤʘʛʥʠʪʦʚ. ʀʩʢʨʘ ʧʨʦʙʠʣʘ ʦʪʚʝʨʩʪʠʝ ʚ ʩʪʝʥʢʘʭ ʜʴʶʘʨʘ, ʠ ʛʝʣʠʡ ʧʝʨʝʣʠʣʩʷ ʚʦ ʚʥʝʰʥʠʡ ʢʦʞʫʭ. 

ʕʢʩʪʨʝʥʥʳʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʢʣʘʧʘʥʳ ʦʪʢʨʳʣʠʩʴ, ʯʪʦʙʳ ʩʪʨʘʚʠʪʴ ʠʟʣʠʰʝʢ ʛʝʣʠʷ ʚ 

ʪʫʥʥʝʣʴ, ʥʦ ʙʳʩʪʨʦ ʟʘʙʠʣʠʩʴ, ʚʥʫʪʨʠ ʤʘʛʥʠʪʦʚ ʨʘʟʚʠʣʦʩʴ ʦʛʨʦʤʥʦʝ ʜʘʚʣʝʥʠʝ, ʠʭ ʚʳʨʚʘʣʦ ʠʟ 

ʢʨʝʧʣʝʥʠʷ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʘʞʝ ʨʘʟʣʦʤʘʣʦ ʙʝʪʦʥʥʳʡ ʧʦʣ ʪʫʥʥʝʣʷ. 

ʋʱʝʨʙ ʙʳʣ ʥʘʥʝʩʝʥ ʫʞʘʩʘʶʱʠʡ. ʀʩʢʨʳ, ʩʦʟʜʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ, ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʤʠ, ʯʪʦʙʳ ʨʘʩʧʣʘʚʠʪʴ ʧʦʯʪʠ ʧʦʣʪʦʥʥʳ ʤʝʜʠ. 

ɺʳʩʚʦʙʦʜʠʣʠʩʴ ʰʝʩʪʴ ʪʦʥʥ ʛʝʣʠʷ, ʜʘʚʣʝʥʠʝ ʧʦʚʳʩʠʣʦʩʴ, ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʧʷʪʴʜʝʩʷʪ ʪʨʠ ʦʛʨʦʤʥʳʭ ʤʘʛʥʠʪʘ. ɺʩʝ ʚ ʤʘʰʠʥʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ ʧʦʣʫʢʠʣʦʤʝʪʨʘ ʙʳʣʦ 

ʧʦʢʨʳʪʦ ʪʦʥʢʠʤ ʩʣʦʝʤ ʩʘʞʠ. ñʋʞʘʩʥʦ, ʯʪʦ ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ï ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ 
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ʧʦʩʣʝʜʥʝʛʦ ʢʨʫʧʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ! ɹʳʣʦ ʦʱʫʱʝʥʠʝ, ʯʪʦ ʤʳ ʧʦʣʫʯʠʣʠ ʩʠʣʴʥʝʡʰʠʡ ʭʫʢ 

ʩʣʝʚʘò, ï ʛʦʚʦʨʠʪ ʕʚʘʥʩ. 

ʀʥʞʝʥʝʨʳ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʣʠ ʧʨʠʯʠʥʫ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ï ʜʝʬʝʢʪʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʢʦʥʪʘʢʪʳ, ʩʦʝʜʠʥʷʶʱʠʝ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʢʘʙʝʣʠ. ʕʪʠ ʢʦʥʪʘʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʧʘʷʥʳ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʚ 2 ʪʦʥʥʳ, ʯʝʛʦ ʧʦʯʝʤʫ-ʪʦ ʩʜʝʣʘʥʦ ʥʝ ʙʳʣʦ. ʂʦʛʜʘ ʠʥʞʝʥʝʨʳ ʧʨʠʩʪʫʧʘʣʠ ʢ ʨʘʙʦʪʝ 

ʧʦ ʟʘʤʝʥʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʤʘʛʥʠʪʦʚ ʥʦʚʳʤʠ, ʦʥʠ ʥʘʧʨʘʚʠʣʠ ʪʝʭʥʠʢʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʩʝʭ 10 

000 ʢʦʥʪʘʢʪʦʚ. ʊʦ, ʯʪʦ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʦʧʪʠʤʠʟʤʘ ʥʝ ʚʩʝʣʷʣʦ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ ʙʳʣʠ 

ʥʝʥʘʜʝʞʥʳ, ʜʨʫʛʠʝ ʚʦʦʙʱʝ ʥʝ ʙʳʣʠʧʨʦʧʘʷʥʳ, ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʤʝʞʜʫ ʤʝʜʥʳʤʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ ʠ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤ ʢʘʙʝʣʝʤ ʙʳʣʠ ʧʫʩʪʦʪʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ 

ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʩʦʪʥʠ ʨʘʟ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʥʠ ʨʘʟʦʛʨʝʣʠʩʴ ʠ ʚʳʰʣʠ ʠʟ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʅʫʞʥʦ ʙʳʣʦ ʠʭ ʩʨʦʯʥʦ ʧʝʨʝʧʘʷʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʦʚʘʣʦʩʴ 

ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʦʩʪʘʚʠʪʴ ʙʦʣʴʰʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ 

ʥʘ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʧʨʠ ʧʦʜʦʙʥʦʡ ʘʚʘʨʠʠ ʚ ʙʫʜʫʱʝʤ ʜʘʚʣʝʥʠʝ ʛʝʣʠʷ ʥʝ ʩʤʦʛʣʦ ʙʳ 

ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʠ ʠ ʧʨʠʯʠʥʠʪʴ ʪʘʢʦʡ ʦʛʨʦʤʥʳʡ ʚʨʝʜ. ʈʝʤʦʥʪ ʦʩʪʘʥʦʚʠʣ ʢʦʣʣʘʡʜʝʨ ʙʦʣʝʝ ʯʝʤ 

ʥʘ ʛʦʜ ʠ ʩʪʦʠʣ ʎɽʈʅʫ 40 ʤʠʣʣʠʦʥʦʚ ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ. 

ʦ ʵʪʘ ʘʚʘʨʠʷ ʥʝ ʩʪʘʣʘ ʧʦʩʣʝʜʥʝʡ ʙʝʜʦʡ ʎɽʈʅʘ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘ ʢʦʣʣʘʡʜʝʨʝ 

ʠʥʞʝʥʝʨʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʥʝʢʦʪʦʨʳʭ ʤʘʛʥʠʪʦʚ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʤʘʛʥʠʪʦʚ ʚ ʧʦʣʥʫʶ ʩʠʣʫ ʦʥʠ ʦʙʳʯʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʭʦʜʷʪ 

ñʪʨʝʥʠʨʦʚʢʫò, ʧʨʠ ʢʦʪʦʨʦʡ ʠʭ ʧʦʩʪʝʧʝʥʥʦ ʟʘʩʪʘʚʣʷʶʪ ʨʘʙʦʪʘʪʴ ʥʘ ʚʩʝ ʙʦʣʴʰʠʭ ʪʦʢʘʭ. ʇʨʠ 

ʢʘʞʜʦʤ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ ʪʨʝʥʠʨʦʚʢʠ ʤʘʛʥʠʪ ʛʝʥʝʨʠʨʫʝʪ ʚʩʝ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʧʦʣʷ. ʂ ʩʚʦʝʤʫ 

ʫʞʘʩʫ ʠʥʞʝʥʝʨʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚ ʫʩʢʦʨʠʪʝʣʴ ʩʦʨʦʢ ʜʝʚʷʪʴ ʤʘʛʥʠʪʦʚ 

ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ñʟʘʙʳʣʠò ʦ ʪʨʝʥʠʨʦʚʢʝ. ʀ ʵʪʦ ʧʨʠʪʦʤ ʯʪʦ ʧʨʦʚʝʨʠʣʠ ʪʦʣʴʢʦ ʯʘʩʪʴ ʚʩʝʭ 

ʤʘʛʥʠʪʦʚ, ʘ ʧʦʣʥʦʝ ʯʠʩʣʦ ʧʦʪʝʨʷʚʰʠʭ ʧʘʤʷʪʴ, ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʥʘʤʥʦʛʦ ʚʳʰʝ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʫʶ ʪʨʝʥʠʨʦʚʢʫ ʚʩʝʭ ʤʘʛʥʠʪʦʚ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʳʣʦ ʥʝʨʝʘʣʴʥʦ, ʫʯʝʥʳʤ 

ʧʨʠʰʣʦʩʴ ʧʨʠʟʥʘʪʴ, ʯʪʦ, ʢʦʛʜʘ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʙʫʜʝʪ ʛʦʪʦʚ ʢ ʧʦʚʪʦʨʥʦʤʫ 

ʚʢʣʶʯʝʥʠʶ, ʨʘʙʦʪʘ ʝʛʦ ʚ ʧʦʣʥʫʶ ʩʠʣʫ ʙʫʜʝʪ ʥʝʙʝʟʦʧʘʩʥʦʡ. 

ʅʝʫʜʘʯʠ ʚ ʎɽʈʅʝ ʩʝʨʴʝʟʥʦ ʫʜʘʨʠʣʠ ʧʦ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ɺ ʩʚʦʝʡ ʠʩʪʦʨʠʠ 

ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʧʝʨʝʞʠʣ ʟʘʜʝʨʞʢʠ ʧʫʩʢʦʚ ʥʘ ʛʦʜʳ, ʧʝʨʝʨʘʩʭʦʜ ʩʨʝʜʩʪʚ ʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦ ʧʦʩʣʝʜʩʪʚʠʷʤ ʘʚʘʨʠʠ. ʈʘʩʩʢʘʟʳʚʘʷ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʷʭ ʟʘ ʤʝʩʷʮ 

ʜʦ ʦʢʦʥʯʘʥʠʷ ʨʝʤʦʥʪʘ, ʕʚʘʥʩ ʙʳʣ ʦʩʪʦʨʦʞʝʥ ʚ ʚʳʨʘʞʝʥʠʷʭ. ñʄʳ ʚʩʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʝʙʳʚʘʣʠ ʚ ʧʦʜʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʧʨʦʜʦʣʞʘʣʠ ʠʜʪʠ ʚʧʝʨʝʜ, ï ʛʦʚʦʨʠʣ ʦʥ. ï ʀ ʥʫʞʥʦ 

ʧʦʤʥʠʪʴ, ʚʝʜʴ ʥʠʢʪʦ ʠ ʥʠʢʦʛʜʘ ʨʘʥʴʰʝ ʥʝ ʩʪʨʦʠʣ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ ɹʦʣʴʰʦʤʫ ʘʜʨʦʥʥʦʤʫ 

ʢʦʣʣʘʡʜʝʨʫò. 

 

ɺ 2009 ʛʦʜʫ ʦʪʤʝʯʘʝʪʩʷ ʩʦʨʦʢ ʧʷʪʘʷ ʛʦʜʦʚʱʠʥʘ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʩ ʝʝ ʧʦʷʚʣʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʷʭ, ʥʘʧʠʩʘʥʥʳʭ ʚ ʙʣʦʢʥʦʪʝ ʇʠʪʝʨʘ ʍʠʛʛʩʘ. ʉ ʪʝʭ 

ʧʦʨ ʬʠʟʠʢʠ ʠʱʫʪ ʝʝ, ʧʨʠʯʝʤ ʩ 1980 ʛʦʜʘ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʘ ʜʦ ʩʠʭ ʧʦʨ ʪʘʢ ʠ 

ʥʝ ʧʨʦʷʚʠʣʘʩʴ, ʥʘʯʠʥʘʝʪ ʚʳʟʳʚʘʪʴ ʣʝʛʢʠʝ ʧʦʜʦʟʨʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʝʝ ʠʩʢʘʣʠ ʚ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʤʝʩʪʘʭ. ɹʳʚʘʣʦ, ʚʩʝʤ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʘ ʚʦʪ ʫʞʝ ʪʫʪ, ʥʦ... ʦʥʘ ʩʣʦʚʥʦ ʚʳʩʢʘʣʴʟʳʚʘʣʘ ʠʟ ʨʫʢ 

ʬʠʟʠʢʦʚ. ʋʯʝʥʳʝ ʩʯʠʪʘʣʠ ï ʠʤ ʧʨʦʩʪʦ ʥʝ ʚʝʟʝʪ. ʅʦ ʍʦʣʴʛʝʨ ʅʠʣʴʩʝʥ ʩ ʥʠʤʠ ʥʝ ʩʦʛʣʘʩʝʥ. ʆʥ 

ʧʦʣʘʛʘʝʪ ï ʵʪʦ ʟʥʘʢ ʩʫʜʴʙʳ. 

ʍʦʣʴʛʝʨ ʅʠʣʴʩʝʥ ï ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ ʠʟ ʀʥʩʪʠʪʫʪʘ ʅʠʣʴʩʘ ɹʦʨʘ ʚ ʂʦʧʝʥʛʘʛʝʥʝ, ʦʜʠʥ ʠʟ 

ʩʦʟʜʘʪʝʣʝʡ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʩʝ ʯʘʩʪʠʮʳ ʚʦ ɺʩʝʣʝʥʥʦʡ ʢʘʢ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʠʪʠ ʢʦʣʝʙʣʶʱʝʡʩʷ ʵʥʝʨʛʠʠ. ɺ ʩʦʶʟʝ ʩ ʜʨʫʛʠʤ ʪʝʦʨʝʪʠʢʦʤ 

ïMacaoʅʠʥʦʤʠʷ ʠʟ ʂʠʦʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʗʧʦʥʠʠ ï ʅʠʣʴʩʝʥ ʧʨʝʜʣʦʞʠʣ 

ʧʘʨʘʜʦʢʩʘʣʴʥʫʶ ʪʝʦʨʠʶ, ʦʙʲʷʩʥʷʶʱʫʶ, ʧʦʯʝʤʫ ʙʦʟʦʥ ʍʠʛʛʩʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣ ʥʘʡʜʝʥ
188
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188 ʊʝʦʨʠʷ ʅʠʣʴʩʝʥʘ ʠ ʅʠʥʦʤʠʷ ʥʘʜʝʣʘʣʘ ʤʥʦʛʦ ʰʫʤʘ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʵʩʩʝ ɼʝʥʥʠʩʘ 

ʆʚʝʨʙʘʷ ʚ ñNew York Timesò, ʦʟʘʛʣʘʚʣʝʥʥʦʛʦ ñThe Collider, the particle and a theory about fateò ʠ ʧʦʷʚʠʚʰʝʛʦʩʷ 

12 ʦʢʪʷʙʨʷ 2009 ʛʦʜʘ. ɺ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ ʅʠʣʴʩʝʥʘ, ñImaginary part of action, future functioning as hidden variables" 

(arXiv: quant-ph 0911.4005V1, 20 November, 2009) ʦʥ ʟʘʷʚʣʷʝʪ: ñʄʳ ʫʪʚʝʨʞʜʘʝʤ ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʨʦʝʢʪ 

ʉʉʂ (ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ) ʙʳʣ ʦʩʪʘʥʦʚʣʝʥ ʢʦʥʛʨʝʩʩʦʤ ʉʐɸ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʰʣʦʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʍʠʛʛʩʘ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʦʠʟʚʝʣ ʙʳ, ʝʩʣʠ ʙʳ ʝʛʦ ʟʘʧʫʩʪʠʣʠò. ʄʥʦʛʠʝ ʬʠʟʠʢʠ ʪʘʢ ʠ ʥʝ 



ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ ʩʘʤʘ ʧʨʠʨʦʜʘ ʠʣʠ ʜʘʞʝ ñɹʦʛò ʚ ʟʘʛʦʚʦʨʝ ʧʨʦʪʠʚ ʥʝʛʦ. ʇʨʠʨʦʜʘ ʪʘʢ 

ñʧʨʝʟʠʨʘʝʪò ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʯʪʦ ʣʶʙʘʷ ʤʘʰʠʥʘ, ʩʧʦʩʦʙʥʘʷ ʚʳʨʘʙʘʪʳʚʘʪʴ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʪʘʢʠʝ ʯʘʩʪʠʮʳ, ʙʫʜʝʪ ʦʙʲʝʢʪʦʤ ʩʘʙʦʪʘʞʘ ʩʦ ʩʪʦʨʦʥʳ ʩʠʣ ʠʟ ʙʫʜʫʱʝʛʦ. ʅʠʣʴʩʝʥ ʧʨʦʚʝʣ 

ʧʘʨʘʣʣʝʣʴ ʩ ʧʘʨʘʜʦʢʩʦʤ ʜʝʜʫʰʢʠ, ʢʦʪʦʨʦʛʦ ʫʙʠʚʘʝʪ ʚʥʫʢ, ʧʫʪʝʰʝʩʪʚʫʶʱʠʡ ʚ ʧʨʦʰʣʦʝ. ʕʪʦʪ 

ʧʘʨʘʜʦʢʩ ʠʟʚʝʩʪʝʥ ʚ ʢʨʫʛʘʭ ʚʝʨʷʱʠʭ ʚ ʧʫʪʝʰʝʩʪʚʠʷ ʚʦ ʚʨʝʤʝʥʠ. ʊʝʦʨʠʷ ʩʚʷʟʳʚʘʝʪ ʥʘʩʪʦʷʱʝʝ 

ʩ ʙʫʜʫʱʠʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʙʫʜʫʱʠʝ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʢʦʣʝʙʘʥʠʷ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʚʣʠʷʪʴ ʥʘ ʪʦ, ʯʪʦ ʫʯʝʥʳʝ ʜʝʣʘʶʪ ʩʝʛʦʜʥʷ. 

ʅʠʣʴʩʝʥ ʠ ʅʠʥʦʤʠʷ ʧʨʝʜʣʦʞʠʣʠ ʥʘʯʘʣʴʩʪʚʫ ʎɽʈʅʘ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ï ʩʳʛʨʘʪʴ ʚ 

ʢʘʨʪʦʯʥʫʶ ʠʛʨʫ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʥʝʢʠʝ ʟʣʦʢʦʟʥʝʥʥʳʝ ʩʠʣʳ ʠʟ ʙʫʜʫʱʝʛʦ 

ʚʠʥʦʚʘʪʳ ʚ ʠʭ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʢʘʭ ʥʘʡʪʠ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʇʨʘʚʠʣʘ ʠʛʨʳ ʧʨʦʩʪʳ. ɺʳ ʙʝʨʝʪʝ 

ʤʠʣʣʠʦʥ ʠʛʨʘʣʴʥʳʭ ʢʘʨʪ ʠ ʧʠʰʝʪʝ ʥʘ ʦʜʥʦʡ ʠʟ ʥʠʭ: ñɿʘʢʨʳʪʴ ɹɸʂò, ʧʝʨʝʪʘʩʦʚʳʚʘʝʪʝ, ʘ 

ʟʘʪʝʤ ʢʪʦ-ʪʦ ʠʟ ʤʝʥʝʜʞʝʨʦʚ ʦʪʢʨʳʚʘʝʪ ʦʜʥʫ ʢʘʨʪʫ, ʠ, ʝʩʣʠ ʦʥ ʚʳʪʘʱʠʪ ʠʤʝʥʥʦ ʪʫ, 

ʪʨʝʙʫʶʱʫʶ ʟʘʢʨʳʪʴ ʫʩʢʦʨʠʪʝʣʴ, ʵʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʧʳʪʘʝʪʩʷ ʩʢʘʟʘʪʴ ʥʘʤ 

ʯʪʦ-ʪʦ ʠʟ ʙʫʜʫʱʝʛʦ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢ ʩʯʠʪʘʝʪ ʅʠʣʴʩʝʥ. 

ʊʝʦʨʠʷ ʧʦʣʫʯʠʣʘ ʭʦʣʦʜʥʳʡ ʧʨʠʝʤ ʫ ʬʠʟʠʢʦʚ. ʀʪʘʣʴʷʥʩʢʠʡ ʪʝʦʨʝʪʠʢ ʊʦʤʤʘʟʦ ɼʦʨʠʛʦ, 

ʪʦʪ ʩʘʤʳʡ, ʯʪʦ ʩʚʦʝ ʚʨʝʤʷ ʚʳʣʦʞʠʣ ʚ ʙʣʦʛʝ ʦʧʠʩʘʥʠʝ ʷʢʦʙʳ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʩʣʝʜʘ ʍʠʛʛʩʘ ʥʘ 

ñʊʝʚʘʪʨʦʥʝò, ʦʧʫʙʣʠʢʦʚʘʣ ʥʘ ʩʚʦʝʤ ʩʘʡʪʝ ʨʝʮʝʥʟʠʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ: ñʋʚʘʞʘʝʤʳʝ ʬʠʟʠʢʠ 

ʯʦʢʥʫʣʠʩʴò. ɺ ʥʝʡ ʦʥ ʦʪʢʨʳʪʦ ʚʳʩʢʘʟʘʣ ʩʚʦʝ ʤʥʝʥʠʝ: ñʆʯʝʥʴ ʛʨʫʩʪʥʦ ʩʦʟʥʘʚʘʪʴ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʚʳʜʘʶʱʠʝʩʷ ʫʤʳ ʩʧʦʩʦʙʥʳ ʚʳʜʘʚʘʪʴ ʪʘʢʫʶ ʘʙʩʦʣʶʪʥʫʶ ʯʫʰʴò. 

ʅʠʣʴʩʝʥ, ʧʨʘʚʜʘ, ʧʨʠʟʥʘʝʪ, ʯʪʦ ʥʝ ʥʘ 100% ʫʙʝʞʜʝʥ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʚʦʝʡ ʪʝʦʨʠʠ, ʥʦ ʚ 

ʠʩʪʦʨʠʠ ʦʭʦʪʳ ʥʘ ʍʠʛʛʩʘ ʦʥ ʚʠʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚ ʝʝ ʧʦʣʴʟʫ. ʈʝʰʝʥʠʝ ʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʘ ʙʳʣʦ ʧʝʨʝʩʤʦʪʨʝʥʦ ʚ ʢʦʥʛʨʝʩʩʝ ʉʐɸ ʚ 

1993 ʛʦʜʫ, ʢʦʛʜʘ ʦʥ ʫʞʝ ʙʳʣ ʯʘʩʪʠʯʥʦ ʧʦʩʪʨʦʝʥ. ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʙʳʣ ʟʘʢʨʳʪ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʫʪʝʯʢʠ ʛʝʣʠʷ. ʆʙʝ ʵʪʠ ʥʝʫʜʘʯʠ, ʧʦʣʘʛʘʝʪ ʫʯʝʥʳʡ, 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʩʣʫʯʘʡʥʳʤʠ, ʠ ʦʥʠ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʳ, ʝʩʣʠ ñɹʦʛò ʩʯʠʪʘʝʪ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ 

ʦʪʚʨʘʪʠʪʝʣʴʥʳʤʠ. ñʕʪʦʪ ñɹʦʛò ʚʦʦʙʱʝ ʧʳʪʘʝʪʩʷ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʠʭ, ï ʛʦʚʦʨʠʪ ʅʠʣʴʩʝʥ. ï ʋʞ 

ʦʯʝʥʴ ʦʥʠ ʝʤʫ ʥʝ ʥʨʘʚʷʪʩʷò. 
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ʉ ʬʦʪʦʛʨʘʬʠʠ ʥʘʤ ʫʣʳʙʘʝʪʩʷ ʇʠʪʝʨ ʍʠʛʛʩ, ʦʜʝʪʳʡ ʚ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ 

ʢʦʤʙʠʥʝʟʦʥñMankiniò, ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʶʱʠʡ ʩʪʨʠʥʛʠ ʥʘ ʧʦʜʪʷʞʢʘʭ. ʆʥ ʜʝʨʞʠʪ ʚʝʩʣʦ ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʬʦʪʦʛʨʘʬʫ ʜʚʘ ʧʦʜʥʷʪʳʭ ʚʚʝʨʭ ʙʦʣʴʰʠʭ ʧʘʣʴʮʘ. ʅʘ ʟʘʜʥʝʤ ʧʣʘʥʝ ʚʠʜʥʳ 

ʩʢʦʣʴʟʷʱʠʝ ʧʦ ʤʦʨʶ ʨʦʩʢʦʰʥʳʝ ʷʭʪʳ, ʠ ʣʫʯʠ ʩʦʣʥʮʘ ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʠʭ ʭʨʦʤʠʨʦʚʘʥʥʳʭ ʠ 

ʩʪʝʢʣʷʥʥʳʭ ʜʝʪʘʣʝʡ. 

ñʕʪʦ ʧʨʦʩʪʦ ʤʠʩʪʠʬʠʢʘʮʠʷò, ï ʛʦʚʦʨʠʪ ɼʞʦʥ ʕʣʣʠʩ, ʧʨʦʙʠʨʘʷʩʴ ʤʝʞʜʫ ʤʥʦʡ ʠ 

ʧʨʠʩʣʦʥʝʥʥʳʤ ʢ ʩʪʝʥʝ ʝʛʦ ʢʘʙʠʥʝʪʘ ʛʠʛʘʥʪʩʢʠʤ ʬʦʪʦʢʦʣʣʘʞʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʛʦʣʦʚʘ ʇʠʪʝʨʘ 

ʍʠʛʛʩʘ ʠʩʢʫʩʥʦ ʧʨʠʜʝʣʘʥʘ ʢ ʪʝʣʫ ɹʦʨʘʪʘ ï ʛʣʘʚʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʟʥʘʤʝʥʠʪʦʡ ʢʦʤʝʜʠʠ ʂʦʵʥʘ 

2006 ʛʦʜʘ. ñɹʦʨʘʪ ʙʳʣ ʛʝʨʦʝʤ ʦʜʥʦʛʦ ʠʟ ʥʘʰʠʭ ʨʦʞʜʝʩʪʚʝʥʩʢʠʭ ʢʘʧʫʩʪʥʠʢʦʚ, ï ʦʙʲʷʩʥʷʝʪ 

ʕʣʣʠʩ ʩʶʞʝʪ ʬʦʪʦʤʦʥʪʘʞʘ. ï ʂʦʣʣʘʞ ʩʜʝʣʘʣ ʤʦʡ ʫʯʝʥʠʢ, ʙʦʣʴʰʦʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʪʨʶʢʘʤ 

ʪʘʢʦʛʦ ʨʦʜʘò. 

ʉʪʦʣ ʕʣʣʠʩʘ ʚ ʎɽʈʅʝ ʟʘʚʘʣʝʥ ʛʨʫʜʘʤʠʙʫʤʘʛʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʠʝ ʞʝ 

ʢʠʧʳʙʫʤʘʛʩʚʘʣʝʥʳ ʚ ʜʘʣʴʥʝʤ ʫʛʣʫ ʢʘʙʠʥʝʪʘ. ʇʦʥʠʤʘʷ, ʯʪʦ ʤʳ ʥʝ ʫʚʠʜʠʤ ʜʨʫʛ ʜʨʫʛʘ, ʝʩʣʠ 

ʙʫʜʝʤ ʧʝʨʝʛʦʚʘʨʠʚʘʪʴʩʷ ʯʝʨʝʟ ʩʪʦʣ, ʕʣʣʠʩ ʚʳʩʪʘʚʣʷʝʪ ʧʘʨʫ ʩʪʫʣʴʝʚ ʚ ʩʝʨʝʜʠʥʫ ʢʦʤʥʘʪʳ ʠ 

ʩʘʜʠʪʩʷ ʥʘ ʦʜʠʥ ʠʟ ʥʠʭ. ʕʣʣʠʩ ï ʘʚʪʦʨ ʧʦʯʪʠ 900 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʦʥ ʠʟʚʝʩʪʝʥ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʢʘʢ ʥʝʚʝʨʦʷʪʥʦ ʧʣʦʜʦʚʠʪʳʡ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʬʠʟʠʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʧʨʝʜʩʢʘʟʘʣ, ʢʘʢ ʥʘʡʪʠ 

ʛʣʶʦʥ ï ʧʝʨʝʥʦʩʯʠʢ ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʥ ʞʝ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʘʤʘʷ 

                                                                                                                                                                  
ʧʦʥʷʣʠ, ʧʦʰʫʪʠʣʠ ʪʦʛʜʘ ʅʠʣʴʩʝʥ ʠ ʅʠʥʦʤʠʷ ʠʣʠ ʩʢʘʟʘʣʠ ʵʪʦ ʚʩʝʨʴʝʟ. ɺ ʦʜʥʦʤ ʠʟ ʧʠʩʝʤ ʅʠʣʴʩʝʥ ʤʥʝ ʥʘʧʠʩʘʣ: 

ñʕʪʦ ʥʝ ʥʘʩʪʦʷʱʘʷ ʪʝʦʨʠʷ, ʠ ʤʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʥʝʝ ʥʝ ʚʝʨʠʤò. 

 



ʣʝʛʢʘʷ ʯʘʩʪʠʮʘ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʘʷ ʪʝʦʨʠʝʡ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ï ʵʪʦ ʯʘʩʪʠʯʢʘ ʟʘʛʘʜʦʯʥʦʡ 

ñʪʝʤʥʦʡ ʤʘʪʝʨʠʠò, ʥʝʚʠʜʠʤʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ 25 ʧʨʦʮʝʥʪʦʚ 

ʤʘʩʩʳ ɺʩʝʣʝʥʥʦʡ. ʀ ʦʥ ʞʝ ʧʦʜʩʢʘʟʘʣ ʫʯʝʥʳʤ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʧʦʠʩʢʘ ʯʘʩʪʠʮ ʍʠʛʛʩʘ. ʕʣʣʠʩ 

ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʪʦʣʢʠʝʥʦʚʩʢʦʛʦ ʛʝʥʠʘʣʴʥʦʛʦ ʤʘʛʘ ï ɻʵʥʜʘʣʴʬʘ. ʆʥ ʫʯʠʣʩʷ ʚ ʂʝʤʙʨʠʜʞʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 1960-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʇʦʣʴ ɼʠʨʘʢ ʯʠʪʘʣ ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʩʚʦʡ ʢʫʨʩ ʣʝʢʮʠʡ ʧʦ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʘ ʚ ʎɽʈʅ ʧʨʠʰʝʣ ʨʘʙʦʪʘʪʴ ʚ 1973 ʛʦʜʫ. 

ʂʦʛʜʘ ʥʘʯʘʣʘʩʴ ʧʝʨʚʘʷ ʦʭʦʪʘ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʚ 1976 ʛʦʜʫ, ʕʣʣʠʩ ʟʘʥʠʤʘʣ ʢʘʙʠʥʝʪ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʢʦʥʮʝ ʢʦʨʠʜʦʨʘ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʦʥ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʪʝʦʨʝʪʠʢʠ ʄʵʨʠ ɻʘʡʘʨ ʠ 

ɼʠʤʠʪʨʠʡ ʅʘʥʦʧʫʣʦʩ ʦʧʫʙʣʠʢʦʚʘʣʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʭʠʛʛʩʦʚʩʢʦʛʦ ʙʦʟʦʥʘ ʠ ʚʝʨʦʷʪʥʦʝ 

ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʦʣʣʘʡʜʝʨʝ ʯʘʩʪʠʮ. ñʆʯʝʥʴ ʥʝʤʥʦʛʠʝ ʣʶʜʠ ʚ ʪʝ ʜʥʠ 

ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ, ï ʛʦʚʦʨʠʪ ʕʣʣʠʩ. ï ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ, ʯʪʦ ʧʦʥʘʜʦʙʠʪʩʷ 

ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʝʛʦ ʧʦʠʩʢʠ!ò 

ɿʘ ʛʦʜʳ, ʧʨʦʰʝʜʰʠʝ ʧʦʩʣʝ ʚʳʭʦʜʘ ʪʦʡ ʨʘʙʦʪʳ ʕʣʣʠʩʘ, ʫʯʝʥʳʝ, ʢʘʞʝʪʩʷ, ʧʦʜʦʰʣʠ 

ʥʝʚʝʨʦʷʪʥʦ ʙʣʠʟʢʦ ʢ ʦʪʢʨʳʪʠʶ ʥʝʫʣʦʚʠʤʦʡ ʯʘʩʪʠʮʳ. ʕʣʣʠʩ ʭʚʘʪʘʝʪ ʢʫʩʦʢ ʤʝʣʘ ʠ 

ʚʳʧʠʩʳʚʘʝʪ ʥʘ ʜʦʩʢʝ ʚʩʝ, ʯʪʦ ʫʯʝʥʳʝ ʫʟʥʘʣʠ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ 

ʎɽʈʅʝ ʠ ʥʘ ʫʩʢʦʨʠʪʝʣʝ ñʊʝʚʘʪʨʦʥò ʚ ʌʝʨʤʠʣʘʙʝ, ʚʙʣʠʟʠ ʏʠʢʘʛʦ. ʅʘ ʧʨʝʜʳʜʫʱʝʤ 

ʮʝʨʥʦʚʩʢʦʤ ʫʩʢʦʨʠʪʝʣʝ ï ʢʦʣʣʘʡʜʝʨʝLEPï ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʜʦʣʞʥʳ 

ʚʝʩʠʪʴ ʙʦʣʴʰʝ ʯʝʤ 114,4 ɻʵɺ. ʂ ʠʶʣʶ 2010 ʛʦʜʘ ʩ ʧʦʤʦʱʴʶ ʢʦʣʣʘʡʜʝʨʘ ñʊʝʚʘʪʨʦʥò ʙʳʣ 

ʠʩʢʣʶʯʝʥ ʠʥʪʝʨʚʘʣ ʤʘʩʩ ʤʝʞʜʫ 158 ʠ 175 ɻʵɺ. ʉʦʧʦʩʪʘʚʠʚ ʨʘʟʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʫʯʝʥʳʝ ʧʦʥʷʣʠ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʘʩʩʘ ʭʠʛʛʩʦʚʩʢʦʡ ʯʘʩʪʠʮʳ ʥʘʭʦʜʠʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ 115 ʠ 130 ɻʵɺ. 

ɺ ʬʝʚʨʘʣʝ 2010 ʛʦʜʘ ɹɸʂ ʜʦʣʞʝʥ ʙʳʣ ʟʘʨʘʙʦʪʘʪʴ ʠ ʩʜʝʣʘʪʴ ʧʝʨʚʳʡ ʩʝʨʴʝʟʥʳʡ ʰʘʛ ʢ 

ʦʪʢʨʳʪʠʶ ʪʦʛʦ, ʯʪʦ ʫʯʝʥʳʝ ʟʜʝʩʴ ʩʢʨʦʤʥʦ ʥʘʟʳʚʘʶʪ ñʥʦʚʦʡ ʬʠʟʠʢʦʡò. ʅʘʯʘʣʴʩʪʚʦ ʎɽʈʅʘ 

ʨʝʰʠʣʦ, ʯʪʦ ʩʣʠʰʢʦʤ ʨʠʩʢʦʚʘʥʥʦ ʩʨʘʟʫ ʟʘʧʫʩʢʘʪʴ ʤʘʰʠʥʫ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʪʘʢ ʯʪʦ 

ʦʢʦʣʦ ʜʚʫʭ ʣʝʪ ʧʦʜʨʷʜ ʦʥʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʧʦʣʦʚʠʥʫ ʩʚʦʝʡ ʤʦʱʥʦʩʪʠ, ʪʦ ʝʩʪʴ 

ʢʘʞʜʳʡ ʠʟ ʧʫʯʢʦʚ ʧʝʨʝʜ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʝʤ ʚʥʫʪʨʠ ʜʝʪʝʢʪʦʨʦʚ ʫʩʢʦʨʠʪʝʣʷ ʙʫʜʝʪ ʨʘʟʛʦʥʷʪʴʩʷ 

ʜʦ ʵʥʝʨʛʠʠ 3,5 ʊʵɺ. ɹʣʠʞʝ ʢ ʢʦʥʮʫ 2011 ʛʦʜʘ ʢʦʣʣʘʡʜʝʨ ʟʘʢʨʦʶʪ ʥʘ ʪʨʠ ʤʝʩʷʮʘ ï ʜʦ 7 

ʬʝʚʨʘʣʷ 2012 ʛʦʜʘ, ʯʪʦʙʳ ʜʘʪʴ ʠʥʞʝʥʝʨʘʤ ʚʨʝʤʷ ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʱʠʪʠʪ 

ʤʘʰʠʥʫ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ ʯʪʦ-ʪʦ ʧʦʡʜʝʪ 

ʥʝ ʪʘʢ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʣʦʩʴ. ʊʦʣʴʢʦ ʢʦʛʜʘ ʚʩʝ ʙʫʜʝʪ ʩʜʝʣʘʥʦ, ɹɸʂ ʟʘʧʫʩʪʷʪ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ. 

ʈʝʰʝʥʠʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴLHCʥʘ ʧʦʣʦʚʠʥʝ ʝʛʦ ʧʨʦʝʢʪʥʦʡ ʵʥʝʨʛʠʠ ʜʘʣʦʩʴ ʥʝʣʝʛʢʦ, ʥʦ 

ʎɽʈʅ ʥʝ ʤʦʛ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʜʦʧʫʩʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʱʝ ʦʜʥʦʡ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʘʚʘʨʠʠ, 

ʧʦʜʦʙʥʦʡ ʪʦʡ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʤʘʰʠʥʘ ʟʘʢʨʳʣʘʩʴ ʥʘ ʛʦʜ ʚ 2008 ʛʦʜʫ. ʆʩʪʘʥʦʚʢʘ ʢʦʣʣʘʡʜʝʨʘ 

ʥʘʜʦʣʛʦ ï ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ: ʥʝ ʨʘʙʦʪʘʝʪ ʤʘʰʠʥʘ ï ʥʝʪ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʟʥʘʯʠʪ, ʥʝʪ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɸ ʟʥʘʯʠʪ, ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʬʠʟʠʢʠ ʠ ʧʨʦʧʘʜʘʝʪ ʵʥʪʫʟʠʘʟʤ ʫ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʧʦʣʫʯʠʪʴ ʜʦʢʪʦʨʩʢʠʝ ʩʪʝʧʝʥʠ. ʄʥʦʛʠʝ ʬʠʟʠʢʠ 

ʩʝʛʦʜʥʷ ʩʯʠʪʘʶʪ, ʯʪʦ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʎɽʈʅʝ ʙʝʩʩʧʦʨʥʦʛʦ ʦʪʢʨʳʪʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʜʦ 

2015 ʛʦʜʘ ʞʜʘʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. 

ʕʣʣʠʩ ʭʚʘʪʘʝʪ ʥʦʫʪʙʫʢ ʠ ʦʪʢʨʳʚʘʝʪ ʩʪʘʪʴʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʩʣʝʜʥʠʭ ï ʥʘ ʬʝʚʨʘʣʴ 

2010-ʛʦ ï ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʢʦʣʣʘʡʜʝʨʝ ñʊʝʚʘʪʨʦʥò ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ
189

. 

ʆʥ ʫʢʘʟʳʚʘʝʪ ʧʘʣʴʮʝʤ ʥʘ ʦʜʠʥ ʠʟ ʛʨʘʬʠʢʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ, ʥʘʩʢʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʯʘʩʪʠʮ ʍʠʛʛʩʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʩʩʘʤʠ. ñʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʧʦʜʦʙʥʦʝ ʤʳ ʠ 

                                                 
189 ʅʝʟʘʜʦʣʛʦ ʜʦ ʤʦʝʛʦ ʚʠʟʠʪʘ ʚ ʌʝʨʤʠʣʘʙ ʪʘʤ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʪʨʠ ʩʪʘʪʴʠ ʧʨʦ ʦʭʦʪʫ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ: 

ʧʦ ʦʜʥʦʡ ʦʪ ʢʘʞʜʦʡ ʠʟ ʢʦʤʘʥʜ ʜʝʪʝʢʪʦʨʦʚ CDF ʠ DZero ʠ ʪʨʝʪʴʷ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʣʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʝʠʭ ʛʨʫʧʧ. 

ʆʪʯʝʪ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʦʟʤʦʞʥʦʡ ʤʘʩʩʝ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʨʘʚʥʦʡ 115 ɻʵɺ, ʧʨʠʥʘʜʣʝʞʠʪ 

ʛʨʫʧʧʝ CDF. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʟʥʘʢʘʭ ʨʦʞʜʝʥʠʷ ʯʘʩʪʠʮ ʍʠʛʛʩʘ ʥʘ ñʊʝʚʘʪʨʦʥʝò ʧʨʠ 115 ɻʵɺ 

ʩʤ. ʚ ʀʥʪʝʨʥʝʪʝ: Tomasso Dorigo. New Tevatron Higgs limits got worse, but the 115 GeV excess is growing! ɺ ʙʣʦʛʝ 

ñA Quantum Diaries Survivorò, 19 November 2009. 

 



ʦʞʠʜʘʣʠ ʙʳ ʫʚʠʜʝʪʴ, ʝʩʣʠ ʙʳ ʨʦʜʠʣʩʷ ʙʦʟʦʥ ʍʠʛʛʩʘ ʩ ʪʘʢʦʡ ʤʘʩʩʦʡò, ï ʛʦʚʦʨʠʪ ʦʥ, ʫʢʘʟʳʚʘʷ 

ʥʘ ʯʘʩʪʴ ʛʨʘʬʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʘʥʜʠʜʘʪʫ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ ʩ ʤʘʩʩʦʡ 115 ɻʵɺ. ʕʪʦ ʪʘ 

ʦʙʣʘʩʪʴ, ʛʜʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʢʦʣʣʘʡʜʝʨʝ ʎɽʈʅʘ ʚ 2000 ʛʦʜʫ ʫʚʠʜʝʣʠ ʪʨʝʢ, ʥʘʧʦʤʠʥʘʶʱʠʡ 

ʩʣʝʜ ʭʠʛʛʩʦʚʩʢʦʛʦ ʙʦʟʦʥʘ. ñʊʝʦʨʝʪʠʢʠ ʛʨʦʤʢʦ ʩʧʦʨʠʣʠ ʪʦʛʜʘ, ï ʛʦʚʦʨʠʪ ʕʣʣʠʩ, ï ʚʝʜʴ ʵʪʦ ʤʦʛ 

ʙʳʪʴ ʦʥ ï ʧʨʷʤʦ ʪʘʤ. ʆʯʝʥʴ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʦʥʠ ʫʞʝ ʥʘʰʣʠ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘò. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ñʢʘʥʜʠʜʘʪʦʤ ʥʘ ʦʪʢʨʳʪʠʝò ʠ ʥʘʩʪʦʷʱʠʤ 

ʦʪʢʨʳʪʠʝʤ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʥʘʯʘʣʦ 2010 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʉʐɸ ʧʣʘʥʠʨʦʚʘʣʦ ʧʨʝʢʨʘʪʠʪʴ 

ʨʘʙʦʪʫ ʢʦʣʣʘʡʜʝʨʘ ñʊʝʚʘʪʨʦʥò ʚ ʢʦʥʮʝ 2011 ʛʦʜʘ, ʧʨʠʤʝʨʥʦ ʪʦʛʜʘ ʞʝ, ʢʦʛʜʘLHCʟʘʢʨʦʶʪ ʥʘ 

ʧʝʨʝʜʝʣʢʫ
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. ɹʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʤ ʦʪʧʫʱʝʥʦ ʩʣʠʰʢʦʤ ʤʘʣʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ 

ʫʩʪʨʘʥʠʪʴ ʩʦʤʥʝʥʠʷ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʃʫʯʰʝʝ, ʥʘ ʯʪʦ ʫʯʝʥʳʝ ʩ ñʊʝʚʘʪʨʦʥʘò, 

ʧʦ ʠʭ ʩʣʦʚʘʤ, ʤʦʛʣʠ ʥʘʜʝʷʪʴʩʷ, ï ʵʪʦ ʫʚʠʜʝʪʴ ʥʘʤʝʢ ʥʘ ʨʦʞʜʝʥʠʝ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʧʦʭʦʞʠʡ 

ʥʘ ʪʦ, ʯʪʦ ʫʚʠʜʝʣʠ ʚ ʎɽʈʅʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʟʘʢʨʳʪʠʷ 

ʢʦʣʣʘʡʜʝʨʘLEPʚ 2000 ʛʦʜʫ ʠ ʯʪʦ ʝʜʚʘ ʥʝ ʧʨʠʚʝʣʦ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʤʝʰʘʪʝʣʴʩʪʚʘ ʚʩʶ ʢʦʤʘʥʜʫ 

ʎɽʈʅʘ. ñʌʠʟʠʢʠ ʌʝʨʤʠʣʘʙʘ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʥʝʚʝʨʦʷʪʥʳʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʵʪʦ 

ʯʝʨʪʦʚʦ ʦʪʢʨʳʪʠʝ ï ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʝ, ʯʝʤ ʢʪʦ-ʣʠʙʦ ʤʦʞʝʪ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ. ʅʦ ʦʥʠ ʥʝ 

ʚʦʣʰʝʙʥʠʢʠ, ʘ ʧʦʪʦʤʫ ʧʨʦʩʪʦ ʥʝ ʥʘʙʝʨʫʪ ʜʦʩʪʘʪʦʯʥʦ ʩʪʦʣʢʥʦʚʝʥʠʡ ʟʘ ʵʪʦ ʚʨʝʤʷ, ï ʛʦʚʦʨʠʪ 

ʕʣʣʠʩ. ï ɼʘʞʝ ʝʩʣʠ ʠʤ ʦʯʝʥʴ ʧʦʚʝʟʝʪ, ʦʥʠ ʩʤʦʛʫʪ ʣʠʰʴ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ, ʥʦ ï ʥʝ ʥʘ ʦʪʢʨʳʪʠʝò. 

ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʛʥʦʟ, ʚʦʟʤʦʞʥʦ, ʙʳʣ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ. ɺ ʩʝʥʪʷʙʨʝ 2010 ʛʦʜʘ ʜʠʨʝʢʪʦʨ 

ʌʝʨʤʠʣʘʙʘ ï ʇʴʝʨ ʆʜʜʦʥ ï ʚʦ ʚʩʝʫʩʣʳʰʘʥʠʝ ʟʘʷʚʠʣ ʦ ʥʘʤʝʨʝʥʠʠ ʧʨʦʜʣʠʪʴ ʨʘʙʦʪʫ 

ñʊʝʚʘʪʨʦʥʘò ʜʦ 2014 ʛʦʜʘ. ʇʨʠʥʷʪʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦʞʠʜʘʣʠ ʚ ʥʘʯʘʣʝ 2011 ʛʦʜʘ
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ɺ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪʘʭ ʭʦʜʴʙʳ ʦʪ ʦʬʠʩʘ ʕʣʣʠʩʘ ʥʘʭʦʜʠʪʩʷ ʟʜʘʥʠʝ ʥʦʤʝʨ 40 ï ʜʝ-ʬʘʢʪʦ 

ʰʪʘʙ-ʢʚʘʨʪʠʨʘ ʢʦʤʘʥʜʳ ñɸʪʣʘʩʘò, ʜʝʪʝʢʪʦʨʘ ɹɸʂʘ, ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʛʨʫʧʧ ʚʦ 

ʚʩʝʡ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ï ʚ ʥʝʡ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 3000 ʬʠʟʠʢʦʚ (ʙʦʣʴʰʘʷʯʘʩʪʴ ʧʨʠ ʵʪʦʤ ʥʝ 

ʚʳʝʟʞʘʝʪ ʠʟ ʩʚʦʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ). ɻʣʘʚʘ ʛʨʫʧʧʳ ï ʠʪʘʣʴʷʥʢʘ ʌʘʙʠʦʣʘ ɼʞʘʥʦʪʪʠ, 

ʧʨʠʝʭʘʚʰʘʷ ʨʘʙʦʪʘʪʴ ʚ ʎɽʈʅ ʚ 1987 ʛʦʜʫ. ʉʄʀ ʠʥʦʛʜʘ ʧʦʜʥʠʤʘʶʪ ʩʪʨʘʰʥʳʡ ʰʫʤ ʧʦ 

ʧʦʚʦʜʫ ʪʦʛʦ, ʯʪʦ ʞʝʥʱʠʥʝ ʜʦʚʝʨʝʥʦ ʚʦʟʛʣʘʚʣʷʪʴ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʢʦʣʣʝʢʪʠʚ ʫʯʝʥʳʭ. ɺʦʦʙʱʝ 

ʛʦʚʦʨʷ, ʨʝʢʣʘʤʘï ʚʝʱʴ ʧʦʣʝʟʥʘʷ, ʥʦ ʚ ʨʝʢʣʘʤʝ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʩʢʘʣʴʟʳʚʘʶʪ ʦʪʚʨʘʪʠʪʝʣʴʥʳʝ 

ʩʝʢʩʠʩʪʩʢʠʝ ʥʦʪʢʠ. ʎɽʈʅ ï ʧʦʠʩʪʠʥʝ ʫʥʠʢʘʣʴʥʦʝ ʤʝʩʪʦ, ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʘʤʳʝ ʨʘʟʥʳʝ 

ʥʘʨʦʜʳ, ʢʫʣʴʪʫʨʳ. ʅʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʪʢʫʜʘ ʚʳ ʩʶʜʘ ʧʨʠʝʭʘʣʠ, ʘ ʪʘʢʞʝ ʚʘʰ 

ʚʦʟʨʘʩʪ ʠʣʠ ʚʘʰ ʧʦʣ. ɺʘʞʥʦ ʣʠʰʴ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʚʳ ʨʘʟʙʠʨʘʝʪʝʩʴ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ, 

ʩʪʨʘʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʚʳ ʦʪʜʘʝʪʝʩʴ ʥʘʫʢʝ, ʠ ʫʤʝʥʠʝ ʣʘʜʠʪʴ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʣʶʜʴʤʠ. 

ɻʨʫʧʧʘ ñɸʪʣʘʩò ʠ ʢʦʤʘʥʜʘ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʩʦʩʝʜʥʝʤ ʜʝʪʝʢʪʦʨʝ, 

ʥʘʟʳʚʘʝʤʦʤCMS,ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʚʳʭ ʨʷʜʘʭ ʦʭʦʪʥʠʢʦʚ ʟʘ ʯʘʩʪʠʮʘʤʠ ʍʠʛʛʩʘ ʥʘLHC.ʆʙʝ 

ʛʨʫʧʧʳ ʫʯʝʥʳʭ ʧʣʘʥʠʨʦʚʘʣʠ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʜʘʥʥʳʤʠ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʰʘʥʩʳ ʥʘ ʦʪʢʨʳʪʠʝ. ñʏʘʩʪʠʮʫ ʍʠʛʛʩʘ ʜʦʣʛʦ ʠʩʢʘʣʠ, ï ʛʦʚʦʨʠʪ ɼʞʘʥʦʪʪʠ.ï ʗ 

ʚʦʩʧʨʠʥʠʤʘʶ ʵʪʦ ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ʜʦʣʛʦʛʦ ʧʨʠʢʣʶʯʝʥʠʷ. ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʩ ʧʦʤʦʱʴʶ 

ʥʘʰʝʡ ʤʘʰʠʥʳ ʤʳ ʩʢʘʞʝʤ ʨʝʰʘʶʱʝʝ ʩʣʦʚʦò. 

ʉʫʱʝʩʪʚʫʝʪ ʦʜʥʘ ʠʥʪʝʨʝʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ï ʧʦʩʣʝ ʩʪʦʣʴ ʜʦʣʛʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʠʤʝʷ ʚ 

ʚʠʜʫ ʧʨʝʜʩʪʦʷʱʝʝ ʜʣʠʪʝʣʴʥʦʝ ʦʪʢʣʶʯʝʥʠʝLHCʚ ʢʦʥʮʝ 2011 ʛʦʜʘ, ʫʯʝʥʳʝ ʤʦʛʫʪ ʦʙʲʝʜʠʥʠʪʴ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʩ ʪʝʤʠ, ʯʪʦ ʜʦʙʳʪʳ ʚ ʌʝʨʤʠʣʘʙʝ ʥʘ 

ñʊʝʚʘʪʨʦʥʝò. ɽʩʣʠ ʥʘ ʦʙʝʠʭ ʤʘʰʠʥʘʭ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʥʘʡʜʫʪʩʚʠʜʝʪʝʣʴʩʪʚʘʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʦʥʠ ʚʤʝʩʪʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʦʙ ʦʪʢʨʳʪʠʠ. 

ʊʦʛʜʘ ʝʚʨʦʧʝʡʩʢʠʡ ʠ ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʩʢʦʨʠʪʝʣʠ ʟʘʢʦʥʯʘʪ ʦʭʦʪʫ ʥʘ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʠ 

ʧʝʨʝʩʝʢʫʪ ʬʠʥʠʰʥʫʶ ʯʝʨʪʫ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʆʜʥʘʢʦ ʚ ʥʘʫʢʝ ʩʫʱʝʩʪʚʫʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʘʞʥʳʝ ʚʝʱʠ, ʯʝʤ ʧʦʙʝʜʘ ʚ ʛʦʥʢʝ ʟʘ 

ʦʪʢʨʳʪʠʝʤ, ʠ ʦʪʯʝʛʦ ʫ ʬʠʟʠʢʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʜʫʭ, ʪʘʢ ʵʪʦ ʦʪ ʥʦʚʦʩʪʝʡ ʦ 

                                                 
190 John Conway. Endgame for the Tevatron. ɹʣʦʛ ñCosmic Varianceò, 21 September 2009. 
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ʧʨʠʨʦʜʝ ʯʘʩʪʠʮ ʍʠʛʛʩʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʷ ʛʦʚʦʨʠʣ, ʦʯʝʥʴ ʥʘʜʝʶʪʩʷ, ʯʪʦ, 

ʢʦʛʜʘ (ʠ ʝʩʣʠ) ʙʦʟʦʥ ʍʠʛʛʩʘ ʙʫʜʝʪ ʥʘʡʜʝʥ, ʦʥ ʦʢʘʞʝʪʩʷ ʪʘʢʠʤ, ʢʘʢʠʤ ʝʛʦ ʚʠʜʠʪ ʪʝʦʨʠʷ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʘʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʷʞʝʣʳʭ ʠ ʥʝʚʠʜʠʤʳʭ ʧʘʨʪʥʝʨʦʚ ʫ ʚʩʝʭ 

ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʯʘʩʪʠʮ. ʉʫʧʝʨʩʠʤʤʝʪʨʠʯʥʘʷ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʫʯʝʥʳʤ ʜʚʝʨʴ ʚ 

ʥʦʚʫʶ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ ʠ ʧʨʠʙʣʠʟʠʪʴ ʠʭ ʥʘ ʦʜʠʥ ʙʦʣʴʰʦʡ ʰʘʛ ʢ ʝʜʠʥʦʡ ʪʝʦʨʠʠ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʚʩʝ ʯʘʩʪʠʮʳ ʠ ʩʠʣʳ ʧʨʠʨʦʜʳ. 

ʇʨʦʩʪʝʡʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ (ʘ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʥʝʢʦʪʦʨʳʭ 

ʬʠʟʠʢʦʚ ʩʜʝʣʘʪʴ ʝʝ ʩʘʤʦʡ ʚʝʨʦʷʪʥʦʡ) ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʘʪ ʦʜʥʫ 

ʥʝʟʘʨʷʞʝʥʥʫʶ ʯʘʩʪʠʮʫ ʍʠʛʛʩʘ, ʢʦʪʦʨʘʷ ʧʣʦʪʥʦ ʫʣʷʞʝʪʩʷ ʚ ʉʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʢʘʢ 

ʧʦʩʣʝʜʥʠʡ ʢʫʩʦʯʝʢ ʧʘʟʣʘ. ʕʪʦ ʧʦʤʦʛʣʦ ʙʳ ʨʘʟʛʘʜʘʪʴ ʪʘʡʥʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʠ ʨʘʟʚʷʟʘʪʴ 

ʧʦʩʣʝʜʥʠʡ ʫʟʝʣ, ʦʩʪʘʚʰʠʡʩʷ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ʅʦ ʪʦʛʜʘ ʬʠʟʠʢʠ ʦʢʘʞʫʪʩʷ ʚ ʦʯʝʥʴ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʥʝ ʦʧʠʩʳʚʘʝʪ 

ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʷʚʣʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʦ ɺʩʝʣʝʥʥʦʡ. ʅʘʧʨʠʤʝʨ, ʦʥʘ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ 

ʦ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʠʣʠ ʛʨʘʚʠʪʘʮʠʠ, ʘ ʫʯʝʥʳʝ ʦʪʯʘʷʥʥʦ ʭʦʪʷʪ, ʯʪʦʙʳ ʙʦʟʦʥ ʍʠʛʛʩʘ ʫʢʘʟʘʣ ʧʫʪʴ 

ʢ ʧʦʥʠʤʘʥʠʶ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʪʘʡʥ ʧʨʠʨʦʜʳ. 

ɺ ʦʜʥʦʤ ʠʟ ʥʘʰʠʭ ʨʘʟʛʦʚʦʨʦʚ ʩʦ ʉʪʠʚʝʥʦʤ ɺʘʡʥʙʝʨʛʦʤ (ʢʦʛʜʘ ʷ ʧʨʠʝʟʞʘʣ ʢ ʥʝʤʫ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪ ʆʩʪʠʥʘ, ʰʪʘʪ ʊʝʭʘʩ) ʦʥ ʧʦʩʝʪʦʚʘʣ, ʯʪʦ ʬʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʦʢʘʟʘʣʘʩʴ ʚ 

ʥʝʥʦʨʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʜʝʠ ʫʰʣʠ ʥʘʤʥʦʛʦ ʚʧʝʨʝʜ ʚ ʦʙʲʷʩʥʝʥʠʠ ʪʦʛʦ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʣʠʰʴ ʥʘʜʝʶʪʩʷ ʫʚʠʜʝʪʴ ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʙʫʜʫʱʝʤ, ʠ ʚ ʵʪʦʤ ʥʝʪ 

ʥʠʯʴʝʡ ʚʠʥʳ. ɹʦʟʦʥ ʍʠʛʛʩʘ ʤʦʞʝʪ ʧʦʜʩʢʘʟʘʪʴ ʚʳʭʦʜ ʠʟ ʪʫʧʠʢʘ, ʥʦ ï ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. 

ñʆʪʢʨʳʪʠʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʝʡʪʨʘʣʴʥʦʡ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʥʝ ʚʳʚʝʜʝʪ ʥʘʩ ʠʟ ʜʝʧʨʝʩʩʠʠ, ʘ 

ʥʘʦʙʦʨʦʪ, ʝʱʝ ʙʦʣʝʝ ʫʩʠʣʠʪ ʥʘʰʝ ʧʦʜʘʚʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ï ʩʢʘʟʘʣ ʦʥ. ï ʄʳ ʦʙʥʘʨʫʞʠʤ 

ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʦʞʠʜʘʣʠ ʫʚʠʜʝʪʴ, ʠ ʥʝ ʧʦʣʫʯʠʤ ʢʣʶʯʘ ʢ ʧʦʥʠʤʘʥʠʶ ʥʦʚʦʛʦ. ɼʣʷ ʥʘʩ ʙʳʣʦ ʙʳ 

ʣʫʯʰʝ, ʝʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʯʘʩʪʠʮ ʍʠʛʛʩʘ ʠʣʠ ʠʭ ʥʝ ʙʳʣʦ ʚʦʚʩʝò. 

ʇʝʨʩʧʝʢʪʠʚʘ ʦʩʪʘʪʴʩʷ ʩ ʧʫʩʪʳʤʠ ʨʫʢʘʤʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʦʭʦʪʳ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ ʦʯʝʥʴ 

ʨʝʘʣʴʥʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢ ʜʫʤʘʶʪ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ. ɺ ʜʝʢʘʙʨʝ 2009 ʛʦʜʘ, ʚʩʝʛʦ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʘLHCʫʚʠʜʝʣʠ ʧʝʨʚʳʝ ʧʨʦʙʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʊʠʥʠ 

ɺʝʣʴʪʤʘʥ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʠʣ ʚ 1970-ʭ ʛʦʜʘʭ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʩ ɻʝʨʘʨʜʦʤ ʪô ʍʦʦʬʪʦʤ ʟʘ 

ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʭʘʥʠʟʤʦʤ ʍʠʛʛʩʘ, ʚʳʩʪʫʧʠʣ ʥʘ ʩʝʤʠʥʘʨʝ ʚ ʎɽʈʅʝ. ɺʝʣʴʪʤʘʥ 

ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʧʨʦʩʪʦ ʤʦʛʫʪ ʥʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʯʪʦ ʚʩʝ 

ʯʘʩʪʠʮʳ ʦʙʨʝʪʘʶʪ ʤʘʩʩʫ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ
192
. ɽʩʣʠ ʦʥʠ, ʵʪʠ ʥʝʫʣʦʚʠʤʳʝ ʙʦʟʦʥʳ, ʚʩʝ-ʪʘʢʠ 

ʩʫʱʝʩʪʚʫʶʪ, ʪʦ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʚʠʜʠʤʳʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʝʜʚʘ ʨʦʜʠʚʰʠʩʴ, ʦʥʠ 

ʩʨʘʟʫ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʪʘʢʠʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʢʪʦʨʘʭ ʫʚʠʜʝʪʴ ʥʝʣʴʟʷ. 

ɺʝʣʴʪʤʘʥ ʟʘʢʦʥʯʠʣ ʜʦʢʣʘʜ ʩʣʦʚʘʤʠ: ñɽʩʣʠ ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʘʡʜʝʥ 

ʥʝ ʙʫʜʝʪ, ʪʦ ʦʥ ʣʠʙʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʣʠʙʦ ʥʝʚʠʜʠʤ. ʉʝʡʯʘʩ ʤʥʝ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʘʪʢʦ ʪʘʢ: ñʍʠʛʛʩʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪò. 

ɺʝʣʴʪʤʘʥ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʢʪʦ ʩʦʤʥʝʚʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʚ ʪʦʤ 

ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʩʢʣʦʥʥʳ ʝʝ ʧʨʝʜʩʪʘʚʣʷʪʴ. ɺ 2009 ʛʦʜʫ ʜʚʘ ʬʠʟʠʢʘ, 

ɼʵʚʠʜ ʉʪʘʥʢʘʪʦ ʠ ɼʞʦʥ ʊʝʨʥʠʥʛ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɼʵʚʠʩʝ, ʟʘʷʚʠʣʠ, ʯʪʦ 

ʙʦʟʦʥ ʍʠʛʛʩʘ ʤʦʞʝʪ ʙʳʪʴ ʚʦʚʩʝ ʥʝ ʯʘʩʪʠʮʝʡ, ʘ ʪʝʤ, ʯʪʦ ʦʥʠ ʥʘʟʚʘʣʠ ñʥʝʯʘʩʪʠʮʘò ʠʣʠ 

ñʅʝʭʠʛʛʩò
193

. 

ʕʪʠ ʥʝʯʘʩʪʠʮʳ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʟʳʚʘʶʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ. ʋ ʥʠʭ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ 

ʦʙʳʯʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʥʦ ʠ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʦʨʤʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʩʩʳ, ʘ ʤʘʩʩʘ ʥʝʯʘʩʪʠʮ ʨʘʟʤʳʪʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʘ. ʕʪʦʪ ʬʘʢʪ ʩʘʤ ʧʦ ʩʝʙʝ 

ʩʪʘʚʠʪ ʫʩʧʝʭ ʦʭʦʪʳ ʥʘ ñʅʝʭʠʛʛʩʘò ʧʦʜ ʚʦʧʨʦʩ. ɽʱʝ ʭʫʞʝ ʪʦ, ʩʯʠʪʘʶʪ ʉʪʘʥʢʘʪʦ ʠ ʊʝʨʥʠʥʛ, 

                                                 
192 ʉʤ. ʤʘʪʝʨʠʘʣʳ ʩʠʤʧʦʟʠʫʤʘ ʎɽʈʅʘ: ñFrom the Proton Synchroton to the Large Hadron Collider ï 50 Years of 

Nobel Memories in High-Energy Physicsò, 3-4 December 2009. ɺʝʣʴʪʤʘʥ ʧʨʦʯʠʪʘʣ ʣʝʢʮʠʶ ñLHC ʠ ʙʦʟʦʥ ʍʠʛʛʩʘò 

ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ. ɺʠʜʝʦ ʠ ʩʣʘʡʜʳ ʜʦʩʪʫʧʥʳ ʥʘ ʩʘʡʪʝ ʎɽʈʅʘ. 
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ʯʪʦ, ʝʩʣʠ ñʅʝʭʠʛʛʩò ʨʦʜʠʪʩʷ ʚʥʫʪʨʠLHC,ʝʛʦ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʦʙʥʘʨʫʞʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʜʝʪʝʢʪʦʨʦʚ. 

ɺʝʨʥʫʚʰʠʩʴ ʚ ʩʚʦʡ ʢʘʙʠʥʝʪ, ɼʞʦʥ ʕʣʣʠʩ ʦʙʲʷʩʥʷʝʪ, ʥʘ ʢʘʢʠʝ ʚʘʞʥʝʡʰʠʝ ʚʦʧʨʦʩʳ 

ʧʨʠʜʝʪʩʷ ʦʪʚʝʪʠʪʴ ʬʠʟʠʢʘʤ, ʢʦʛʜʘ ʦʥʠ ʥʘʡʜʫʪ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʊʘʢ, ʫʯʝʥʳʝ ʧʦʢʘ ʥʝ ʟʥʘʶʪ, 

ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʣʠ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʝʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ. ɽʩʣʠ ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ 

ʜʨʫʛʠʭ ʯʘʩʪʠʮ, ʪʦ ʪʝ ʤʦʛʫʪ ʙʳʪʴ ʫʞʝ ʠʟʚʝʩʪʥʳʤʠ ʠʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʉʢʦʨʝʝ 

ʚʩʝʛʦ, ʧʦʠʩʢ ʦʪʚʝʪʦʚ ʟʘʡʤʝʪ ʫ ʬʠʟʠʢʦʚ ʤʥʦʛʠʝ ʛʦʜʳ. 

ʇʝʨʝʜ ʤʦʠʤ ʧʨʠʝʟʜʦʤ ʥʦʯʴʶ ʥʘ ɾʝʥʝʚʫ ʚʳʧʘʣ ʩʥʝʛ, ʠ ʧʦʣʷ ʚʦʢʨʫʛ ʎɽʈʅʘ 

ʧʨʠʧʦʨʦʰʠʣʦ ʙʝʣʦʡ ʧʫʜʨʦʡ. ʉʮʝʥʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʜʣʷ ʣʶʙʠʤʦʡ ʕʣʣʠʩʦʤ ʘʣʣʝʛʦʨʠʠ 

ʧʦʣʷ ʍʠʛʛʩʘ. ñʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʙʝʩʢʦʥʝʯʥʦʝ ʩʥʝʞʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʟʘʧʦʣʥʷʝʪ ʚʩʶ 

ɺʩʝʣʝʥʥʫʶ, ï ʛʦʚʦʨʠʪ ʦʥ. ï ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʙʝʞʘʪʴ ʧʦ ʩʥʝʛʫ, ʙʫʜʪʦ ʥʘ ʣʳʞʘʭ. ʕʪʦ 

ʬʦʪʦʥʳ ï ʙʝʟʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ ʥʘ ʧʦʣʝ ʍʠʛʛʩʘ ʠ ʤʯʘʪʩʷ ʧʦ 

ʥʝʤʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ɼʨʫʛʠʝ ʯʘʩʪʠʮʳ, ʥʘʧʨʠʤʝʨ ʵʣʝʢʪʨʦʥ, ʚʝʜʫʪ ʩʝʙʷ ʪʘʢ, ʩʣʦʚʥʦ ʫ ʥʠʭ 

ʥʘ ʥʦʛʘʭ ʩʥʝʛʦʩʪʫʧʳ. ʆʥʠ ʩʣʝʛʢʘ ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʚ ʩʥʝʛ, ʠʭ ʜʚʠʞʝʥʠʝ ʟʘʤʝʜʣʷʝʪʩʷ, ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʝʙʦʣʴʰʫʶ ʤʘʩʩʫ. ʅʦ ʚ ʧʨʠʨʦʜʝ ʝʩʪʴ ʯʘʩʪʠʮʳ, ʢ ʧʨʠʤʝʨʫ 

ʠʩʪʠʥʥʳʝ(top)ʢʚʘʨʢʠ, ʢʦʪʦʨʳʝ ʚʦʦʙʱʝ ʥʝ ʦʙʫʪʳ. ʆʥʠ ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʛʣʫʙʦʢʦ ʚ ʩʥʝʛ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʩʚʝʨʭʪʷʞʝʣʳʤʠ. ʇʦʠʩʢ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʵʢʚʠʚʘʣʝʥʪʝʥ ʩʙʦʨʫ 

ʩʥʝʞʠʥʦʢ ʩ ʵʪʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʣʷ ʠ ʠʟʫʯʝʥʠʶ ʠʭ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤò. 

ɺʦʟʤʦʞʥʦ, ʩʘʤʦʝ ʠʥʪʨʠʛʫʶʱʝʝ ʪʫʪ ï ʵʪʦ ʧʦʯʝʤʫ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʫʚʷʟʘʶʪ ʚ ʧʦʣʝ 

ʍʠʛʛʩʘ ʙʦʣʴʰʝ ʜʨʫʛʠʭ. ʊʫʪ ï ʩʫʪʴ ʚʦʧʨʦʩʘ ʦ ʤʘʩʩʝ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʡ ʠʟ ʢʚʘʨʢʦʚ ï ʠʩʪʠʥʥʳʡ 

ʢʚʘʨʢ ï ʧʨʠʤʝʨʥʦ ʚ 400 000 ʨʘʟ ʪʷʞʝʣʝʝ ʵʣʝʢʪʨʦʥʘ. ʇʦʣʝ ʍʠʛʛʩʘ ʜʘʝʪ ʢʚʘʨʢʘʤ ʠ ʵʣʝʢʪʨʦʥʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʝʩʪʠ ʤʘʩʩʫ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʧʦʯʝʤʫ ʦʥʠ ʧʦʣʫʯʘʶʪ ʠʤʝʥʥʦ ʪʘʢʠʝ 

ʤʘʩʩʳ. ʇʦʯʝʤʫ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʩʫʱʝʩʪʚʝʥʥʦ ʤʘʩʩʠʚʝʝ, ʯʝʤ ʜʨʫʛʠʝ? ñʂ ʩʦʞʘʣʝʥʠʶ, ï 

ʛʦʚʦʨʠʪ ʕʣʣʠʩ, ï ʫ ʥʘʩ ʥʝʪ ʪʝʦʨʠʠ, ʦʙʲʷʩʥʷʶʱʝʡ, ʧʦʯʝʤʫ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʥʦʩʷʪ 

ʩʥʝʛʦʩʪʫʧʳ, ʘ ʜʨʫʛʠʝ ʭʦʜʷʪ ʧʦ ʩʥʝʛʫ ʙʦʩʠʢʦʤò. 

 

ʇʦʢʦʡʥʳʡ ʙʨʠʪʘʥʩʢʠʡ ʧʠʩʘʪʝʣʴ ʈʦʥʘʣʴʜ ʋ. ʂʣʘʨʢ ʚ ʠʟʚʝʩʪʥʦʡ ʙʠʦʛʨʘʬʠʠ ñʕʡʥʰʪʝʡʥ: 

ɾʠʟʥʴ ʠ ɺʨʝʤʝʥʘò, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1972 ʛʦʜʫ, ʨʘʩʩʢʘʟʳʚʘʝʪ ʠʩʪʦʨʠʶ ʦ ʥʝʦʙʳʯʥʦʤ ʪʦʩʪʝ, 

ʧʨʦʠʟʥʝʩʝʥʥʦʤ ʥʝʢʦʛʜʘ ʚ ʂʘʚʝʥʜʠʰʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʂʝʤʙʨʠʜʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɿʘʚʝʜʫʶʱʠʤ ʣʘʙʦʨʘʪʦʨʠʝʡ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣ ɼʞ. ɼʞ. ʊʦʤʩʦʥ, ʧʦʣʫʯʠʚʰʠʡ ʅʦʙʝʣʝʚʩʢʫʶ 

ʧʨʝʤʠʶ ʟʘ ʦʪʢʨʳʪʠʝ ʵʣʝʢʪʨʦʥʘ ʚ 1897 ʛʦʜʫ. ʊʦʩʪ ʧʨʦʠʟʥʝʩ ʦʜʠʥ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʊʦʤʩʦʥʘ, 

ʚʳʜʘʶʱʠʡʩʷ ʬʠʟʠʢ ʕʜʚʘʨʜ ɸʥʜʨʘʜʝ. ʆʥ ʧʦʜʥʷʣ ʙʦʢʘʣ ñʟʘ ʙʝʩʧʦʣʝʟʥʳʡ ʵʣʝʢʪʨʦʥò, ʜʦʙʘʚʠʚ: 

ñʢʦʪʦʨʳʡ ʝʱʝ ʜʦʣʛʦ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʪʘʢʦʚʳʤ!ò. 

ʅʠʢʪʦ ʪʦʛʜʘ ʥʝ ʟʥʘʣ, ʯʪʦ ʵʣʝʢʪʨʦʥ ʛʦʪʦʚʠʪʩʷ ʧʨʝʦʙʨʘʟʠʪʴ ʤʠʨ. ʂʦʛʜʘ ʊʦʤʩʦʥ 

ʨʘʩʩʢʘʟʳʚʘʣ ʧʨʦ ʚʥʦʚʴ ʦʪʢʨʳʪʳʝ ʯʘʩʪʠʮʳ, ʥʘʨʦʜ ʩʣʫʰʘʣ ʝʛʦ ʚ ʥʝʜʦʫʤʝʥʠʠ. ɺʩʝ ʜʫʤʘʣʠ, ʯʪʦ 

ʧʦʯʪʝʥʥʳʡ ʫʯʝʥʳʡ ʜʫʨʠʪ ʠʤ ʛʦʣʦʚʫ: ʠʜʝʷ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʤʝʥʴʰʝ ʘʪʦʤʘ ʢʘʟʘʣʘʩʴ ʘʙʩʫʨʜʦʤ! 

ɼʘʞʝ ʪʝ, ʢʪʦ ʚʝʨʠʣ ʊʦʤʩʦʥʫ, ʩ ʪʨʫʜʦʤ ʪʦʛʜʘ ʧʨʝʜʩʪʘʚʣʷʣʠ, ʢʘʢʫʶ ʧʦʣʴʟʫ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʝʛʦ ʦʪʢʨʳʪʠʷ. 

ʊʘʢʠʝ ʠʩʪʦʨʠʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʥʘʫʢʝ ʦʯʝʥʴ ʯʘʩʪʦ. ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ɼʞʝʡʤʩ ʂʣʝʨʢ 

ʄʘʢʩʚʝʣʣ ʦʙʲʝʜʠʥʠʣ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤ ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʚʝʪ ï ʵʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʚʦʣʥʳ. ʉʝʛʦʜʥʷʰʥʠʡ ʤʠʨ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʘʢʩʚʝʣʣʦʚʩʢʠʝ ʦʪʢʨʳʪʠʷ. ʅʘʫʯʠʚʰʠʩʴ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ, ʤʳ 

ʧʦʣʫʯʠʣʠ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʙʝʩʧʨʦʚʦʜʥʦʡ ʀʥʪʝʨʥʝʪ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠ ʦʪ ʤʘʰʠʥʳ, 

ʙʦʣʴʥʠʯʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʦʤʦʛʨʘʬʳ ʠ ʩʧʫʪʥʠʢʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ. ʀ ʦʧʷʪʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ 

ʵʣʝʢʪʨʦʥʦʤ, ʥʠʢʪʦ ʠʟ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʄʘʢʩʚʝʣʣʘ ʥʝ ʤʦʛ ʚʦʦʙʨʘʟʠʪʴ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ. ʅʝʜʘʨʦʤ 

ʦʜʥʘʞʜʳ ʛʝʥʠʘʣʴʥʳʡ ʅʠʣʴʩ ɹʦʨ ʟʘʤʝʪʠʣ: ñɼʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʪʨʫʜʥʦ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʙʫʜʫʱʝʝò
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. 

ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʤʳ ʥʘʫʯʠʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

                                                 
194 ʕʪʫ ʬʨʘʟʫ ʠ ʝʝ ʚʘʨʠʘʮʠʠ ʦʙʳʯʥʦ ʧʨʠʧʠʩʳʚʘʶʪ ʢʘʢ ʅʠʣʴʩʫ ɹʦʨʫ, ʪʘʢ ʠ ʁʦʛʠ ɹʝʨʨʘ. ɺʝʨʩʠʶ ɹʦʨʘ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʩʨʝʜʠ ʧʨʦʯʠʭ ʚ ʢʥ.: John Barrow. Assays on Science, Art and Philosophy. Oxford University Press, 2000. 

 



ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʤʳ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʥʘʫʯʠʤʩʷ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʠ ʧʦʣʝʤ ʍʠʛʛʩʘ, ʭʦʪʷ 

ʩʝʛʦʜʥʷ ʪʨʫʜʥʦ ʧʨʠʜʫʤʘʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʥʝ ʥʘʛʦʨʦʜʠʚ ʛʣʫʧʦʩʪʝʡ, ʦ 

ʯʝʤ ʠ ʧʨʝʜʫʧʨʝʞʜʘʣ ʥʘʩ ʤʫʜʨʳʡ ɹʦʨ. ʇʦʥʷʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

ʥʝ ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ ʦʞʠʨʝʥʠʷ. ʅʝ ʫʤʝʥʴʰʠʪ ʦʥʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʦʢ ʚ ʃʦʥʜʦʥʝ, ʊʦʢʠʦ ʠ 

ʄʝʭʠʢʦ, ʜʘʞʝ ʝʩʣʠ ʠʥʞʝʥʝʨʳ ʥʘʫʯʘʪʩʷ ʩʦʟʜʘʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʘʨʷʱʠʝ ʥʘʜ 

ʟʝʤʣʝʡ. ʇʨʘʚʜʘ, ʦʜʠʥ ʫʯʝʥʳʡ ʩʢʘʟʘʣ ʤʥʝ, ʣʠʰʴ ʦʪʯʘʩʪʠ ʚ ʰʫʪʢʫ, ʯʪʦ ʚʦʝʥʥʳʝ ʤʦʛʣʠ ʙʳ 

ʧʦʧʳʪʘʪʴʩʷ ʩʜʝʣʘʪʴ ʪʦ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʦ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ñʦʨʫʞʠʝʤ ʤʘʩʩʦʚʦʛʦ 

ʫʥʠʯʪʦʞʝʥʠʷò
195
. ɺʳʢʣʶʯʠʪʝ ʧʦʣʝ ʍʠʛʛʩʘ, ʠ ʚʩʝ ʦʙʲʝʢʪʳ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʠʩʯʝʟʥʫʪ, ʦʩʪʘʚʠʚ 

ʧʦʩʣʝ ʩʝʙʷ ʣʠʰʴ ʚʩʧʳʰʢʫ ʩʚʝʪʘ, ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ ʩʦʩʪʦʷʪ, ʧʦʪʝʨʷʶʪ 

ʤʘʩʩʳ ʠ ʫʥʝʩʫʪʩʷ ʚʜʘʣʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ʂʦʥʝʯʥʦ, ʵʪʦ ʚʩʝ ʠʟ ʦʙʣʘʩʪʠ ʬʘʥʪʘʟʠʠ. ʅʘʚʝʨʥʦʝ, 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʍʠʛʛʩʘ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ 

ʦʛʨʦʤʥʦʝ, ʥʝʨʝʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ
196
. ʃʶʙʦʡ ʯʝʣʦʚʝʢ, ʩʢʣʦʥʥʳʡ ʢ ʤʘʩʩʦʚʦʤʫ 

ʫʥʠʯʪʦʞʝʥʠʶ, ʧʦʧʳʪʘʝʪʩʷ ʫʥʠʯʪʦʞʠʪʴ ɿʝʤʣʶ, ʠʩʧʦʣʴʟʫʷ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ. 

ʅʦ ʝʩʪʴ ʥʝʢʦʝ, ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʠʮʘʤ ʍʠʛʛʩʘ, ʙʳʩʪʨʦ 

ʩʪʘʥʦʚʷʱʝʝʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʠʟʠʢʠ. ʉ ʥʘʯʘʣʘ ʥʘʰʝʛʦ 

ʩʪʦʣʝʪʠʷ ʚʩʝ ʙʦʣʴʰʝ ʫʯʝʥʳʭ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʤʦʛʫʪ ʩʪʘʪʴ 

ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʩʣʝʜʫʶʱʝʡ ʢʨʫʧʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ʥʘʫʢʝ. ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʷʪ ʩʜʚʠʛʠ ʚ 

ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʳʰʣʝʥʠʠ ʠ ʚʦʩʧʨʠʷʪʠʠ ʨʝʘʣʴʥʦʩʪʠ, ʨʝʚʦʣʶʮʠʶ ʥʝ ʦʩʪʘʥʦʚʠʪʴ. 

ʃʶʜʠ ʚʩʝʛʜʘ ʩʯʠʪʘʣʠ ʩʝʙʷ ʦʩʦʙʝʥʥʳʤʠ. ʅʘʩʢʦʣʴʢʦ ʥʘʤ ʧʦʢʘ ʠʟʚʝʩʪʥʦ, ʤʳ ʦʜʥʠ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʦʚʣʘʜʝʣʠ ʨʝʯʴʶ, ʩʦʟʜʘʣʠ ʚʝʣʠʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. ʅʦ ʥʘʫʢʘ ʧʦʩʪʦʷʥʥʦ ʥʘʥʦʩʠʪ ʧʦ ʥʘʰʠʤʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ 

ʯʝʣʦʚʝʢʝ ʢʘʢ ʚʝʥʮʝ ʧʨʠʨʦʜʳ ʩʠʣʴʥʝʡʰʠʝ ʫʜʘʨʳ. ʊʦ ʠ ʜʝʣʦ ʚʦʟʥʠʢʘʶʪ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʠʜʝʠ, 

ʩʦʪʨʷʩʘʶʱʠʝ ʬʫʥʜʘʤʝʥʪ, ʥʘ ʢʦʪʦʨʦʤ ʟʠʞʜʝʪʩʷ ʥʘʰʝ ʚʳʩʦʢʦʤʝʨʠʝ. 

ʊʨʠ ʢʨʫʧʥʳʝ ʨʝʚʦʣʶʮʠʠ ʩʜʝʣʘʣʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʦʞʘʣʫʡ, ʙʦʣʴʰʝ ʜʨʫʛʠʭ. ʇʝʨʚʳʡ 

ʫʜʘʨ ï ʚ XVI ʚʝʢʝ ï ʥʘʥʝʩ ʧʦʣʴʩʢʠʡ ʘʩʪʨʦʥʦʤ ʅʠʢʦʣʘʡ ʂʦʧʝʨʥʠʢ. ʂʦʧʝʨʥʠʢ ʠʩʧʦʣʴʟʦʚʘʣ 

ʤʘʪʝʤʘʪʠʢʫ ʜʣʷ ʥʠʟʚʝʨʞʝʥʠʷ ʨʝʣʠʛʠʦʟʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ɿʝʤʣʷ ï ʮʝʥʪʨ 

ʤʠʨʦʟʜʘʥʠʷ. ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ɿʝʤʣʷ ʥʘʭʦʜʠʪʩʷ ʜʘʞʝ ʥʝ ʚ ʮʝʥʪʨʝ ʥʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʯʪʦ ʦʥʘ ï ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʘ ʠʟ ʤʥʦʛʠʭ ʧʣʘʥʝʪ, ʚʨʘʱʘʶʱʠʭʩʷ ʚʦʢʨʫʛ 

ʉʦʣʥʮʘ. 

ʏʘʨʣʴʟ ɼʘʨʚʠʥ ʠ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʣʝʜʫʶʱʫʶ ʨʝʚʦʣʶʮʠʶ. ʉʧʫʩʪʷ 

ʙʦʣʝʝ ʪʨʝʭʩʦʪ ʣʝʪ ʧʦʩʣʝ ʩʤʝʨʪʠ ʂʦʧʝʨʥʠʢʘ ɼʘʨʚʠʥ ʜʦʢʘʟʘʣ, ʯʪʦ ʠ ʣʶʜʠ ʪʦʞʝ ʥʝ ʫʥʠʢʘʣʴʥʳ. 

ʂʦʛʜʘ ʦʥ ʚ 1859 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʚʠʜʦʚò, ʛʜʝ 

ʨʘʩʩʢʘʟʘʣ ʦ ʩʚʦʝʡ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʣʶʜʠ ï 

ʧʨʦʩʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɽʩʣʠ ʚʳ ʧʦʣʘʛʘʝʪʝ, ʯʪʦ ʚʳ ï ʚʝʥʝʮ ʵʚʦʣʶʮʠʠ, 

ʦʙʜʫʤʘʡʪʝ ʵʪʦ ʭʦʨʦʰʝʥʴʢʦ ʝʱʝ ʨʘʟ. 

ʊʨʝʪʴʷ ʨʝʚʦʣʶʮʠʷ ʧʨʦʠʟʦʰʣʘ ʝʱʝ ʧʦʯʪʠ ʩʪʦʣʝʪʠʝ ʩʧʫʩʪʷ, ʢʦʛʜʘ ʜʚʘ ʚʳʧʫʩʢʥʠʢʘ 

ʂʝʤʙʨʠʜʞʘ ɼʞʝʡʤʩ ʋʦʪʩʦʥ ʠ ʌʨʵʥʩʠʩ ʂʨʠʢ ʚ 1953 ʛʦʜʫ ʨʘʟʛʘʜʘʣʠ ʩʪʨʫʢʪʫʨʫ ɼʅʂ. ʀʭ 

ʨʘʙʦʪʘ ʦʟʥʘʤʝʥʦʚʘʣʘ ʥʘʯʘʣʦ ʥʦʚʦʡ ʵʨʳ ï ʵʨʳ ʛʝʥʝʪʠʢʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʫʯʝʥʳʭ 

ʤʳ ʷʚʣʷʝʤʩʷ ʣʠʰʴ ʚʨʝʤʝʥʥʳʤʠ ʦʧʝʢʫʥʘʤʠ ʵʛʦʠʩʪʠʯʥʳʭ ʠ ʩʘʤʦʢʦʧʠʨʫʶʱʠʭʩʷ ʤʦʣʝʢʫʣ, ʠ 

ʥʘʰʘ ʛʣʘʚʥʘʷ ʮʝʣʴ ʚ ʞʠʟʥʠ ï ʧʝʨʝʜʘʪʴ ʠʭ ʩʣʝʜʫʶʱʝʤʫ ʧʦʢʦʣʝʥʠʶ. 

ʉʝʛʦʜʥʷ ʬʠʟʠʢʠ ʚʩʝʨʴʝʟ ʟʘʜʘʶʪ ʩʝʙʝ ʚʦʧʨʦʩ, ʩʪʘʥʝʪ ʣʠ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʢʨʘʝʫʛʦʣʴʥʳʤ 

ʢʘʤʥʝʤ ʩʣʝʜʫʶʱʝʡ ʢʨʫʧʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ʥʘʫʢʝ, ʢʦʪʦʨʘʷ ʦʙʝʱʘʝʪ ʙʳʪʴ ʝʱʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʡ, 

                                                 
195  ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʥʘ ʚʝʙ-ʩʝʤʠʥʘʨʝ ʧʦ ʬʠʟʠʢʝ ʂʠʤʘ ʊʨʠʩʪʘ ʚ ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ɼʵʚʠʩʝ. ʉʝʤʠʥʘʨ ʧʨʦʭʦʜʠʪ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ñɸʪʦʤ ʧʦʜ ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʣʫʯʘʤʠ: ʊʘʡʥʘ 

ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʙʦʟʦʥʳ ʍʠʛʛʩʘ, ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷò, ʠ ʝʛʦ ʤʘʪʝʨʠʘʣʳ ʤʦʞʥʦ 

ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ UCSD TV. 

 

196 Gian Francesco Giudice. A Zeptospace Odyssey. Oxford University Press, 2010. ɸʚʪʦʨ ʢʥʠʛʠ ʟʘʷʚʣʷʝʪ: ñʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ ʥʘʛʨʝʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 10
15
ʛʨʘʜʫʩʦʚ, ʯʪʦ ʚ ʩʪʦ ʪʳʩʷʯ 

ʤʠʣʣʠʦʥʦʚ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʝʥʪʨʝ ʉʦʣʥʮʘ. ʆʯʝʥʴ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʩʪʦʣʴ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʙʫʜʫʪ ʢʦʛʜʘ-ʣʠʙʦ ʜʦʩʪʠʛʥʫʪʳ, ʜʘʞʝ ʝʩʣʠ ʩʙʫʜʫʪʩʷ ʩʘʤʳʝ ʧʝʩʩʠʤʠʩʪʠʯʥʳʝ ʧʨʦʛʥʦʟʳ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝò. 

 



ʯʝʤ ʣʶʙʘʷ ʠʟ ʪʝʭ, ʯʪʦ ʧʨʦʠʟʦʰʣʠ ʨʘʥʴʰʝ. ʏʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʛʦʚʦʨʷʪ ʦʥʠ, ʤʦʛʫʪ ʙʳʪʴ 

ʤʦʩʪʠʢʦʤ ʢ ʩʢʨʳʪʳʤ ʤʠʨʘʤ
197
. ɽʩʣʠ ʦʥʠ ʧʨʘʚʳ, ʪʦʛʜʘ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʨʝʘʣʴʥʦʩʪʴʶ (ʪʦ 

ʝʩʪʴ ʚʩʝ, ʯʪʦ ʤʳ ʟʥʘʝʤ), ï ʵʪʦ ʣʠʰʴ ʯʘʩʪʴ ʦʛʨʦʤʥʦʡ ʠ ʩʣʦʞʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʤʳ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʟʘʤʝʯʘʝʤ. 

ɼʣʷ ɼʞʝʡʤʩʘ ʋʵʣʣʩʘ, ʬʠʟʠʢʘ ʠʟ ʎɽʈʅʘ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʢʨʳʪʳʭ ʤʠʨʦʚ ʢʘʞʝʪʩʷ ʧʦʯʪʠ 

ʥʝʩʦʤʥʝʥʥʳʤ. ʆʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʬʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʙʳʣʘ 

ʩʣʠʰʢʦʤ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦʡ. ɺʝʜʴ ʯʘʩʪʠʮʳ, ʠʥʪʝʨʝʩʦʚʘʚʰʠʝ ʬʠʟʠʢʦʚ, ï ʵʪʦ ʪʝ ʯʘʩʪʠʮʳ, ʠʟ 

ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʳ ʥʘʰʠ ʦʨʛʘʥʳ, ʠʣʠ ʪʝ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʯʘʩʪʠʮʘʤʠ ʚʥʫʪʨʠ ʥʘʩ. 

ʋʵʣʣʩ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʪʦ, ʯʪʦ ʚ ʤʠʨʝ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʯʠʩʣʝʥʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʯʘʩʪʠʮ ʠ ʩʠʣ, ʢʦʪʦʨʳʝ ʤʳ ʧʨʦʩʪʦ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʤ. ñɹʳʣʦ ʙʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʪʨʘʥʥʦ, ʝʩʣʠ ʙʳ ʚʩʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʪʦʣʴʢʦ 

ʪʝʤ, ʯʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʥʘʰʝ ʪʝʣʦ. ʇʦʯʝʤʫ ʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʪʘʢʠʤʠ ʦʩʦʙʝʥʥʳʤʠ?òï 

ʩʧʨʘʰʠʚʘʝʪ ʦʥ. 

ʋʯʝʥʳʝ ʫʞʝ ʟʥʘʶʪ: ɺʩʝʣʝʥʥʘʷ ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʶ, ʢʦʪʦʨʫʶ ʤʳ ʥʝ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʠʣʠ 

ʧʦʯʫʚʩʪʚʦʚʘʪʴ. ʆʛʨʦʤʥʳʝ ʩʛʫʩʪʢʠ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʩʢʨʳʚʘʶʪʩʷ ʩʨʝʜʠ ʛʘʣʘʢʪʠʢ, ʠ 

ʧʨʠʩʫʪʩʪʚʠʝ ʠʭ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʦʣʴʢʦ ʧʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʨʠʪʷʞʝʥʠʶ ʢ ʥʠʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʂʦʩʤʦʣʦʛʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ 

ʤʘʩʩʳ ɺʩʝʣʝʥʥʦʡ. 

ʂʘʢ ʵʪʠ ʤʠʨʳ ʩʢʨʳʚʘʶʪʩʷ ʦʪ ʥʘʩ? ʇʦʩʤʦʪʨʠʪʝ ʧʦʚʥʠʤʘʪʝʣʴʥʝʝ ʚʦʢʨʫʛ. ɺʩʝ, ʦʪ ʵʪʦʡ 

ʢʥʠʛʠ ʚ ʚʘʰʠʭ ʨʫʢʘʭ ʠ ʩʪʫʣʘ, ʥʘ ʢʦʪʦʨʦʤ ʚʳ, ʥʘʜʝʶʩʴ, ʩʠʜʠʪʝ, ʩʜʝʣʘʥʦ ʠʟ ʧʨʦʩʪʝʡʰʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ. ɸʪʦʤʥʳʝ ʷʜʨʘ ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ, ʘ ʪʝ ï ʠʟ ʢʚʘʨʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʠʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ɺʦʢʨʫʛ ʵʪʠʭ ʮʝʥʪʨʘʣʴʥʳʭ ʷʜʝʨ 

ʚʨʘʱʘʶʪʩʷ ʵʣʝʢʪʨʦʥʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʷʜʨʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɸʪʦʤʳ ʠ ʤʦʣʝʢʫʣʳ ʩʦʝʜʠʥʷʶʪʩʷ ʚʤʝʩʪʝ, ʦʙʨʘʟʫʷ ʚʩʝ ʧʨʝʜʤʝʪʳ ʚʦʢʨʫʛ ʥʘʩ 

ʙʣʘʛʦʜʘʨʷ ʚʩʝ ʪʦʤʫ ʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. ʇʨʦʮʝʩʩ ʵʪʦʪ ʧʦʚʪʦʨʷʝʪʩʷ ʚ 

ʙʝʩʯʠʩʣʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ, ʠ ʪʘʢ ʚʦʟʥʠʢʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʡ ʤʠʨ. ɺʩʝ ʝʛʦ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʚʝʩ 

ʙʣʘʛʦʜʘʨʷ ʧʦʣʶ ʍʠʛʛʩʘ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʩʢʣʝʠʚʘʶʪ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʄʳ 

ʯʫʚʩʪʚʫʝʤ ʠʭ ʤʘʩʩʫ ʯʘʱʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʪʷʥʫʱʝʛʦ ʠʭ ʚʥʠʟ. ʂʨʦʤʝ 

ʵʪʠʭ ʩʠʣ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʪʦʣʴʢʦ ʦʜʥʘ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʥʘʤ ʠʟʚʝʩʪʥʘ, ï ʵʪʦ ʩʣʘʙʘʷ ʩʠʣʘ, 

ʫʧʨʘʚʣʷʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ. 

ʇʦʯʝʤʫ ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʤʳ ʦʪʢʨʳʣʠ, ʠ ʯʝʪʳʨʝ ʩʠʣʳ ʧʨʠʨʦʜʳ, 

ʢʦʪʦʨʳʝ ʤʳ ʟʥʘʝʤ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʧʨʠʨʦʜʝ? ɺʝʜʴ ʥʝʪ ʥʠʢʘʢʠʭ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʪʝʣʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʘʱʝʥʦ ʩʝʥʩʦʨʘʤʠ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʤʠ ʚʩʝ-ʚʩʝ ʚʦ 

ɺʩʝʣʝʥʥʦʡ, ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʜʦʢʘʟʳʚʘʝʪ ʵʪʦ. ʆʯʝʥʴ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʤʠʨʝ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʠʮ ʠ ʩʠʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʮʝʣʠʢʦʤ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ʉʢʨʳʪʳʡ ʤʠʨ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʤʥʳʭ ʯʘʩʪʠʮ ʠ ʩʠʣ, ʘʥʘʣʦʛʠʯʥʳʭ 

ʪʝʤ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʥʘʰʝʤ ʤʠʨʝ, ʥʦ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʠʟʚʝʩʪʥʳʤ ʥʘʤ 

ʚʝʱʝʩʪʚʦʤ. ʊʘʤ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʩʚʦʷ ñʪʝʤʥʘʷò ʚʝʨʩʠʷ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ɸ ʝʩʣʠ ʵʪʦ ʪʘʢ, 

ʪʦ ʯʪʦ ʧʦʤʝʰʘʣʦ ʙʳ ʨʦʞʜʝʥʠʶ ʪʝʤʥʳʭ ʟʚʝʟʜ ʠ ʨʘʟʨʫʰʝʥʠʶ ʠʭ ʚ ʢʦʥʮʝ ʠʭ ʞʠʟʥʠ ʠʣʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʝʤʥʳʭ ʧʣʘʥʝʪ ʠʟ ʪʝʤʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʩʢʦʣʢʦʚ? ʄʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʘʷ-ʪʦ ʬʦʨʤʘ ʪʝʤʥʦʡ ʞʠʟʥʠ? ñʋ ʥʘʩ ʧʦʢʘ ʥʝʪ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʥʦ 

ʠʩʢʣʶʯʘʪʴ ʵʪʦʛʦ ʥʝʣʴʟʷ. ʅʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʢʨʳʪʳʡ ʤʠʨ ʤʝʥʝʝ ʩʣʦʞʝʥ, 

ʯʝʤ ʪʦʪ, ʯʪʦ ʤʳ ʟʥʘʝʤ. ʆʥ ʪʦʞʝ ʤʦʛ ʙʳ ʩʦʜʝʨʞʘʪʴ ʙʦʛʘʪʳʡ ʥʘʙʦʨ ʷʚʣʝʥʠʡ, ï ʛʦʚʦʨʠʪ ɼʞʦʥ 

ʄʘʨʪ-ʈʘʩʩʝʣ, ʦʢʩʬʦʨʜʩʢʠʡ ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʪʝʦʨʠʷʤʠ ʩʢʨʳʪʳʭ ʤʠʨʦʚ. ï 

ʇʦʜʦʙʥʦ ʪʦʤʫ ʢʘʢ ʨʝʚʦʣʶʮʠʷ ʂʦʧʝʨʥʠʢʘ ʦʙʲʷʩʥʠʣʘ ʣʶʜʷʤ, ʯʪʦ ɿʝʤʣʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʦʡ, ʚʩʝ, ʯʪʦ ʤʳ ʜʦ ʩʠʭ ʧʦʨ ʟʥʘʣʠ, ʤʦʞʝʪ ʪʦʞʝ ʦʢʘʟʘʪʴʩʷ ʥʝʫʥʠʢʘʣʴʥʳʤ.ʂʪʦ ʩʢʘʟʘʣ, 

ʯʪʦ ʚʩʝ ʵʪʠ ʚʝʱʠ ʚʦʢʨʫʛ ʥʘʩ, ʚʝʱʠ ʠʟ ʥʘʰʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ï ʛʣʘʚʥʘʷ ʠ ʩʘʤʘʷ ʩʣʦʞʥʘʷ 

ʯʘʩʪʴ ɺʩʝʣʝʥʥʦʡ? ʆʯʝʥʴ ʤʦʞʝʪ ʙʳʪʴ, ʯʪʦ ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʪʘʢò. 

                                                 
197 ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʥʘʧʠʩʘʣʠ ʢʥʠʛʠ ʧʨʦ ʩʢʨʳʪʳʝ ʤʠʨʳ. ʍʦʨʦʰʝʝ ʚʚʝʜʝʥʠʝ ʚ ʪʝʤʫ ʜʘʥʦ ʚ ʛʣʘʚʝ 12 ʚ ʢʥ.: 

ñHiggs bosons of a hidden world in James Wellsôs Lectures on Higgs Boson Physics in the Standard Model and 

Beyondò. 

 



ʀ ʝʩʣʠ ʩʢʨʳʪʳʝ ʤʠʨʳ ʚʩʝ-ʪʘʢʠ ʛʜʝ-ʪʦ ʩʫʱʝʩʪʚʫʶʪ, ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʥʘʩ 

ʪʫʜʘ. ʀ ʚʦʪ ʧʦʯʝʤʫ. ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʰʝ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʣʝ ʍʠʛʛʩʘ ʪʦʥʢʦ 

ʩʚʷʟʘʥʦ ʩ ʜʨʫʛʠʤʠ ʧʦʣʷʤʠ ʍʠʛʛʩʘ, ʢʦʪʦʨʳʝ ʥʘʜʝʣʷʶʪ ʤʘʩʩʦʡ ʯʘʩʪʠʮʳ ʚ ʩʢʨʳʪʳʭ ʤʠʨʘʭ. ʕʪʘ 

ʩʚʷʟʴ ʦʙʨʘʟʫʝʪ ñʤʦʩʪʠʢò, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʣʷʥʫʪʴ ʚ ʩʢʨʳʪʳʡ ʤʠʨ ʠ 

ʧʦʩʤʦʪʨʝʪʴ, ʠʟ ʢʘʢʠʭ ʯʘʩʪʠʮ ʦʥ ʩʦʩʪʦʠʪ. ʊʦʣʴʢʦ ʧʦʣʝ ʍʠʛʛʩʘ ʧʦʟʚʦʣʷʝʪ ʵʪʦ ʩʜʝʣʘʪʴ, ʠ ʪʦʤʫ 

ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ. ʆʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʧʦʣʝʡ, ï 

ʝʛʦ ʩʢʘʣʷʨʥʦʩʪʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʝ ʍʠʛʛʩʘ ʚʳʛʣʷʜʠʪ ʦʜʠʥʘʢʦʚʳʤ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ɺʪʦʨʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʣʝ ʍʠʛʛʩʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʯʘʩʪʠʮʳ ʧʨʦʥʠʟʳʚʘʶʪ 

ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʠ ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʣʘʶʪ ʭʠʛʛʩʦʚʩʢʦʝ ʧʦʣʝ ʥʝʚʝʨʦʷʪʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʢ ʤʘʣʝʡʰʠʤ ʚʩʧʣʝʩʢʘʤ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʭʦʜʠʪʴ ʠʟ ʩʢʨʳʪʦʛʦ ʤʠʨʘ. 

ɽʩʣʠ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʙʫʜʝʪ ʥʘʡʜʝʥʘ ʥʘLHC,ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʚʝʨʷʪ, ʯʪʦ ʝʝ 

ʧʨʝʜʩʤʝʨʪʥʘʷ ʘʛʦʥʠʷ ʧʨʦʣʴʝʪ ʩʚʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʢʨʳʪʳʭ ʤʠʨʦʚ. ʍʠʛʛʩʦʚ ʙʦʟʦʥ ʢʨʘʡʥʝ 

ʥʝʩʪʘʙʠʣʝʥ, ʠ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ, ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʨʦʜʠʪʩʷ, ʧʦʯʪʠ ʩʨʘʟʫ ʨʘʩʧʘʜʝʪʩʷ, ʧʨʠʯʝʤ, 

ʚʝʨʦʷʪʥʦ, ʥʘ ʥʝʚʠʜʠʤʳʝ ʯʘʩʪʠʮʳ ʩʢʨʳʪʳʭ ʤʠʨʦʚ. ʊʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʨʘʩʧʘʩʪʴʩʷ ʥʘ 

ñʨʝʘʣʴʥʳʝò ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʤʳ ʩʫʤʝʝʤ ʫʚʠʜʝʪʴ. ʕʬʬʝʢʪ ʙʫʜʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 

ʜʝʪʝʢʪʦʨʘʭLHCʚ ʚʠʜʝ ʚʥʝʟʘʧʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʩʣʝʜʦʚ ʯʘʩʪʠʮ, ʧʨʠʰʝʜʰʠʭ ʩʣʦʚʥʦʠʟ ʥʠʦʪʢʫʜʘ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʪʘʢʠʭ ʪʨʝʢʦʚ ʧʦʟʚʦʣʠʪ ʫʯʝʥʳʤ ʧʨʦʡʪʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʯʘʩʪʠʮʘʭ ʩʢʨʳʪʳʭ ʤʠʨʦʚ... 

ʀʜʝʷ ʩʢʨʳʪʳʭ ʤʠʨʦʚ ʤʥʦʛʠʤ ʢʘʞʝʪʩʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ, ʦʜʥʦʡ ʠʟ ʪʝʭ, ʯʪʦ ʬʠʟʠʢʠ 

ʧʨʠʜʫʤʳʚʘʶʪ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ, ʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʧʦʣʥʝ 

ʩʝʨʴʝʟʥʦ. ñɽʩʣʠ ʤʳ ʩʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʟʦʥ ʍʠʛʛʩʘ ʢʘʢ ʤʦʩʪʠʢ ʚ ʩʢʨʳʪʳʝ ʤʠʨʳ, ʵʪʦ 

ʙʫʜʝʪ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ ʦ ʩʪʨʫʢʪʫʨʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ 

ʥʘʫʢʠò, ï ʛʦʚʦʨʠʪ ʋʵʣʣʩ. 

 

ɺ ʠʶʥʝ 2007 ʛʦʜʘ ʥʘ ʤʦʡ ʩʪʦʣ ʚ ʙʳʚʰʝʤ ʦʬʠʩʝ ʛʘʟʝʪʳñGardianò,ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʨʘʡʦʥʝ 

ʂʣʝʨʢʝʥʫʵʣʣ ʚ ʮʝʥʪʨʝ ʃʦʥʜʦʥʘ, ʧʦʣʦʞʠʣʠ ʧʠʩʴʤʦ. ʅʘ ʤʘʨʢʝ ʙʳʣʘ ʠʟʦʙʨʘʞʝʥʘ ʪʫʤʘʥʥʦʩʪʴ 

ʉʘʪʫʨʥʘ ï ʥʝʙʝʩʥʳʡ ʚʠʭʨʴ ʛʦʣʫʙʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʥʘ ʯʝʨʥʦʤ ʬʦʥʝ. ʗ ʧʝʨʝʚʝʨʥʫʣ ʧʠʩʴʤʦ ʠ 

ʧʨʦʯʠʪʘʣ ʘʜʨʝʩ ʦʪʧʨʘʚʠʪʝʣʷ. ʇʠʩʴʤʦ ʙʳʣʦ ʦʪ ʇʠʪʝʨʘ ʍʠʛʛʩʘ. 

ʗ ʫʞʝ ʧʦʯʪʠ ʧʦʪʝʨʷʣ ʥʘʜʝʞʜʫ. ʅʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʘʟʘʜ ʷ ʧʨʝʜʣʦʞʠʣ ʥʘʧʠʩʘʪʴ ʩʪʘʪʴʶ 

ʦ ʍʠʛʛʩʝ ʚ ʚʦʩʢʨʝʩʥʦʤ ʚʳʧʫʩʢʝ ʛʘʟʝʪʳ. ɺ ʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫLHCʙʣʠʟʠʣʘʩʴ ʢ 

ʟʘʚʝʨʰʝʥʠʶ, ʠ ʚʦʢʨʫʛ ʫʩʢʦʨʠʪʝʣʷ ʚ ʉʄʀ ʧʦʜʥʷʣʘʩʴ ʙʦʣʴʰʘʷ ʰʫʤʠʭʘ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ 

ʫʧʦʤʠʥʘʣʩʷ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʠʣʠ, ʢʘʢ ʝʛʦ ʥʘʟʳʚʘʶʪ ʯʘʱʝ ʚ ʞʫʨʥʘʣʠʩʪʩʢʠʭ ʢʨʫʛʘʭ, ï ʯʘʩʪʠʮʘ 

ɹʦʛʘ, ʦ ʥʝʡ ʛʦʚʦʨʠʣʠ ʢʘʢ ʦ ʢʣʶʯʝ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʠʨʦʜʳ ʤʘʩʩʳ. ʊʝʦʨʠʷ ʍʠʛʛʩʘ ʢʘʟʘʣʘʩʴ ʤʥʝ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʦʥʷʪʥʦʡ. ɽʸ ʘʚʪʦʨʘ ʇʠʪʝʨʘ ʍʠʛʛʩʘ ʤʥʦʛʠʝ ʩʯʠʪʘʣʠ ʦʪʰʝʣʴʥʠʢʦʤ. ʂʦʥʝʯʥʦ ʞʝ 

ʨʝʜʘʢʮʠʷ ʛʘʟʝʪʳ ʨʝʰʠʣʘ, ʯʪʦ ʤʳ ʧʨʦʩʪʦ ʦʙʷʟʘʥʳ ʦʙʦ ʚʩʝʤ ʵʪʦʤ ʨʘʩʩʢʘʟʘʪʴ ʩʚʦʠʤ ʯʠʪʘʪʝʣʷʤ. 

ʗ ʟʥʘʣ, ʯʪʦ ʍʠʛʛʩ ʫʰʝʣ ʚ ʦʪʩʪʘʚʢʫ ʠʟ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʦ ʚʩʝ ʝʱʝ ʟʘʥʠʤʘʣ 

ʜʦʣʞʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʘ. ʗ ʧʦʟʚʦʥʠʣ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʩʚʷʟʘʣʩʷ ʩ ʧʨʝʩʩ-ʩʣʫʞʙʦʡ ʠ 

ʧʦʩʣʘʣ ʧʠʩʴʤʘ ʝʛʦ ʢʦʣʣʝʛʘʤ ʩ ʧʨʦʩʴʙʦʡ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʤʦʝʤ ʚʠʟʠʪʝ. ɺʩʝ ʙʳʣʦ ʥʘʧʨʘʩʥʦ. ɺ 

ʢʦʥʮʝ ʢʦʥʮʦʚ ʷ ʚʟʷʣ ʩʧʨʘʚʦʯʥʠʢ ñʂʪʦ ʝʩʪʴ ʢʪʦò, ʥʘʰʝʣ ʜʦʤʘʰʥʠʡ ʘʜʨʝʩ ʍʠʛʛʩʘ ʠ ʥʘʧʠʩʘʣ 

ʝʤʫ ʧʠʩʴʤʦ. ʆʪʚʝʪ ʧʨʠʰʝʣ ʯʝʨʝʟ ʰʝʩʪʴ ʥʝʜʝʣʴ. 

ʆʙʤʝʥ ʝʱʝ ʥʝʩʢʦʣʴʢʠʤʠ ʧʠʩʴʤʘʤʠ, ʧʫʪʝʰʝʩʪʚʠʝ ʥʘ ʧʦʝʟʜʝ, ʠ ʚʦʪ ʷ ʩʪʦʶ ʧʝʨʝʜ 

ʵʣʝʛʘʥʪʥʦʡ ʪʝʨʨʘʩʦʡ ʚ ʛʝʦʨʛʠʘʥʩʢʦʤ ʩʪʠʣʝ ʨʷʜʦʤ ʩ ʪʝʥʠʩʪʳʤ ʧʘʨʢʦʤ ʚ ʵʜʠʥʙʫʨʛʩʢʦʤ 

ʢʚʘʨʪʘʣʝ ʅʦʚʳʡ ʛʦʨʦʜ. ɿʘ ʫʛʣʦʤ ʥʘʭʦʜʠʪʩʷ ʀʥʜʠʷ-ʩʪʨʠʪ ï ʚ ʦʜʥʦʤ ʠʟ ʜʦʤʦʚ ʥʘ ʵʪʦʡ ʫʣʠʮʝ ʚ 

1831 ʛʦʜʫ ʨʦʜʠʣʩʷ ɼʞʝʡʤʩ ʂʣʝʨʢ ʄʘʢʩʚʝʣʣ. ʗ ʧʦʟʚʦʥʠʣ ʚ ʢʦʣʦʢʦʣʴʯʠʢ, ʠ ʍʠʛʛʩ, ʧʨʠʚʝʪʣʠʚʦ 

ʫʣʳʙʥʫʚʰʠʩʴ, ʧʨʠʛʣʘʩʠʣ ʤʝʥʷ ʧʦʜʥʷʪʴʩʷ. 

ʂʚʘʨʪʠʨʘ ʍʠʛʛʩʘ ʦʙʩʪʘʚʣʝʥʘ ʚ ʩʪʠʣʝ 1970-ʭ ʛʦʜʦʚ, ʚ ʥʝʤ ʚʳʜʝʨʞʘʥʳ ʠ ʩʪʫʣʴʷ, ʠ ʣʘʤʧʳ, 

ʠ ʪʦ, ʯʪʦ ʚʠʩʠʪ ʥʘ ʩʪʝʥʘʭ. ʇʦʣʢʠ ʟʘʧʦʣʥʝʥʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, 

ʚʳʧʫʩʢʘʤʠñGrammophoneò,ʥʘ ʞʫʨʥʘʣʴʥʦʤ ʩʪʦʣʠʢʝ ʥʘʚʘʣʝʥʳ ʥʦʤʝʨʘñScientificAmericanò, 

ñPhysicsWorldòʠñPrivateEyeò.ʋ ʦʜʥʦʡ ʩʪʝʥʳ ʝʛʦ ʛʦʩʪʠʥʦʡ ʩʪʦʠʪ ʚʠʥʪʘʞʥʳʡ ʤʫʟʳʢʘʣʴʥʳʡ 

ʮʝʥʪʨ ʬʠʨʤʳñLeakòʩWiFi. 

ʂʦʛʜʘ ʥʘʯʘʣʘʩʴ ʥʘʰʘ ʧʝʨʝʧʠʩʢʘ, ʦʜʥʦ ʩʨʘʟʫ ʞʝ ʩʪʘʣʦ ʷʩʥʦ: ʦʙʨʘʟ ʍʠʛʛʩʘ, ʵʪʘʢʦʛʦ 

ʟʘʪʚʦʨʥʠʢʘ-ʛʝʥʠʷ, ʢʘʢ ʠ ʣʶʙʦʡ ʫʜʦʙʥʳʡ ʩʪʝʨʝʦʪʠʧ, ʘʙʩʦʣʶʪʥʦ ʥʝ ʦʪʚʝʯʘʝʪ 



ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʍʠʛʛʩ ʥʘ ʧʝʥʩʠʠ, ʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʦʙʳʯʘʡʥʦ ʟʘʥʷʪ. ɺʩʝ ʙʫʤʘʞʥʳʝ ʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʞʫʨʥʘʣʳ ʠ ʛʘʟʝʪʳ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ ʙʦʤʙʘʨʜʠʨʫʶʪ ʝʛʦ ʧʨʦʩʴʙʘʤʠ ʦʙ ʠʥʪʝʨʚʴʶ. 

ʄʥʦʛʠʝ ʦʩʪʘʶʪʩʷ ʥʠ ʩ ʯʝʤ, ʜʨʫʛʠʤ ʧʨʠʭʦʜʠʪʩʷ ʜʦʣʛʦ ʞʜʘʪʴ ʦʪʚʝʪʘ. ʆʥ ʟʘʰʝʣ ʚ ʩʚʦʝʡ 

ʦʙʦʨʦʥʝ ʪʘʢ ʜʘʣʝʢʦ, ʯʪʦ ʩʪʘʨʘʝʪʩʷ ʦʪʚʝʯʘʪʴ ʜʘʞʝ ʥʘ ʪʝʣʝʬʦʥʥʳʝ ʟʚʦʥʢʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʟʥʘʝʪ, ʢʪʦ ʟʚʦʥʠʪ. ñʋ ʤʝʥʷ ʥʝʪ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ, ʥʦ ʤʝʥʷ, ʚʝʨʦʷʪʥʦ, ʟʘʩʪʘʚʷʪ ʟʘʚʝʩʪʠ ʝʛʦ 

ʤʦʠ ʩʳʥʦʚʴʷ; ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʦʣʞʥʳ ʚʩʝʛʜʘ ʟʥʘʪʴ, ʯʪʦ ʩʦ ʤʥʦʡ ʧʨʦʠʩʭʦʜʠʪ, ï ʛʦʚʦʨʠʪ ʦʥ. ï 

ɼʘʞʝ ʝʩʣʠ ʷ ʥʝ ʭʦʯʫ ʦʪʚʝʯʘʪʴ ʥʘ ʟʚʦʥʢʠ, ʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ 

ʪʠʧʘ ñʇʦʤʦʛʠʪʝ! ʗ ʣʝʞʫ ʥʘ ʧʦʣʫ ʧʘʨʘʣʠʟʦʚʘʥʥʳʡ!ò. 

ʍʠʛʛʩ ʠʟʙʝʛʘʝʪ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ï ʵʪʦ ʦʪʛʦʣʦʩʦʢ ʤʨʘʯʥʦʛʦ ʦʧʳʪʘ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʪʦʧʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʝʛʦ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ. ʂʦʛʜʘ ʦʥ ʟʘʢʘʥʯʠʚʘʣ 

ʢʘʥʜʠʜʘʪʩʢʫʶ, ʧʨʠʭʦʜʠʣʦʩʴ ʥʦʯʘʤʠ ʞʜʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ. ñʗ, ʚʝʨʦʷʪʥʦ, ʜʦʚʦʞʫ ʩʚʦʶ 

ʧʦʟʠʮʠʶ ʜʦ ʘʙʩʫʨʜʘ, ʥʝ ʩʚʷʟʳʚʘʷʩʴ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡò, ï ʛʦʚʦʨʠʪ ʦʥ. 

ʍʠʛʛʩ ʥʝ ʩʦʚʩʝʤ ʜʦʚʦʣʝʥ ʪʝʤ, ʯʪʦ ʢʦʣʣʘʡʜʝʨLHCʚ ʎɽʈʅʝ ʠ ʥʝʩʦʩʪʦʷʚʰʠʡʩʷ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʢʘʢ ʤʘʰʠʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʦʭʦʪʳ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ. ɺʝʜʴ ʝʩʣʠ ʯʘʩʪʠʮʳ ʥʝ ʦʙʥʘʨʫʞʘʪ, ʣʶʜʠ ʩʧʨʦʩʷʪ: ʥʝ ʙʳʣʠ ʣʠ ʵʪʠ 

ʦʛʨʦʤʥʳʝ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʝ ʤʘʰʠʥʳ ʧʫʩʪʦʡ ʪʨʘʪʦʡ ʚʨʝʤʝʥʠ ʠ ʜʝʥʝʛ? ñʅʘ ʐʉ ʙʫʜʫʪ 

ʧʨʦʚʝʨʷʪʴ ʛʣʫʙʦʯʘʡʰʠʝ ʠʜʝʠ, ʪʘʢʠʝ ʢʘʢ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʠʩʢʘʪʴ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ. ʊʦ, ʯʪʦ ʧʠʰʝʪʩʷ ʠʥʦʛʜʘ ʚ ʉʄʀ, ʩʣʝʛʢʘ 

ʦʩʢʦʨʙʠʪʝʣʴʥʦ ʜʣʷ ʨʘʟʫʤʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠò, ï ʛʦʚʦʨʠʪ ʦʥ. 

ʄʳ ʩʠʜʠʤ ʠ ʙʝʩʝʜʫʝʤ, ʠ ʍʠʛʛʩ ʨʘʩʩʢʘʟʳʚʘʝʪ ʠʩʪʦʨʠʶ ʦ ʪʦʤ, ʢʘʢ ʦʥ ʦʜʥʘʞʜʳ ʥʘʪʢʥʫʣʩʷ 

ʚ ʧʫʩʪʦʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʥʝʯʪʦ, ʜʘʶʱʝʝ ʯʘʩʪʠʮʘʤ ʤʘʩʩʫ. ñʕʪʦʥʝʯʪʦ ʦʢʘʟʘʣʦʩʴ ʥʝʚʝʨʦʷʪʥʦ 

ʚʘʞʥʳʤ, ï ʛʦʚʦʨʠʪ ʦʥ, ʩʣʦʞʠʚ ʨʫʢʠ ʪʘʢ, ʯʪʦ ʧʘʣʴʮʳ ʦʜʥʦʡ ʤʦʛʣʠ ʧʦʪʠʨʘʪʴ ʣʦʢʦʪʴ ʜʨʫʛʦʡ. ï 

ɽʩʣʠ ʙʳ ʦʥʦ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʪʘʤ, ʥʘʩ ʙʳ ʥʝ ʙʳʣʦ ʟʜʝʩʴò. ʆʥ ʥʘʜʝʝʪʩʷ ʥʘ ʪʦ, ʯʪʦ ʫʯʝʥʳʝ 

ʥʘʡʜʫʪ ʙʦʣʝʝ ʦʜʥʦʡ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ, ʝʩʣʠ ʧʦʚʝʟʝʪï ʮʝʣʳʡ ʥʘʙʦʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷ 

ʪʝʦʨʠʝʡ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ. 

ɺ ʪʦʪ ʜʝʥʴ, ʢʦʛʜʘ ʷ ʚʧʝʨʚʳʝ ʧʨʠʰʝʣ ʢ ʍʠʛʛʩʫ, ʚ ʕʜʠʥʙʫʨʛʝ ʙʳʣ ʚ ʧʦʣʥʦʤ ʨʘʟʛʘʨʝ 

ʝʞʝʛʦʜʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʬʝʩʪʠʚʘʣʴ, ʢʦʪʦʨʳʡ ʠ ʧʨʠʚʣʝʢ ʢʦʛʜʘ-ʪʦ ʜʘʚʥʦ, ʚ ʜʘʣʝʢʦʤ 1949 

ʛʦʜʫ, ʝʛʦ ʚ ʵʪʦʪ ʰʦʪʣʘʥʜʩʢʠʡ ʛʦʨʦʜ. ʋ ʩʪʘʨʦʛʦ ʫʯʝʥʦʛʦ ʙʳʣʠ ʧʣʘʥʳ ʥʘ ʚʝʯʝʨ, ʠ ʚʨʝʤʷ ʙʝʩʝʜʳ 

ʠʩʪʝʢʘʣʦ ï ʦʥ ʩʦʙʠʨʘʣʩʷ ʧʦʩʝʪʠʪʴ ʚʝʯʝʨ ʤʘʜʨʠʛʘʣʦʚ ʄʦʥʪʝʚʝʨʜʠ. ɹʝʩʝʜʘ ʥʘʰʘ ʟʘʢʦʥʯʠʣʘʩʴ, ʠ 

ʷ ʥʘʧʨʘʚʠʣʩʷ ʢ ʜʚʝʨʷʤ. ʋʞʝ ʧʦʢʠʜʘʷ ʜʦʤ ʍʠʛʛʩʘ, ʷ ʩʧʨʦʩʠʣ, ʯʪʦ ʙʳ ʦʥ ʠʩʧʳʪʘʣ, ʫʟʥʘʚ, ʯʪʦ 

ʫʯʝʥʳʝ ʚʩʝ-ʪʘʢʠ ʥʘʰʣʠ ʝʛʦ ʙʦʟʦʥ. ñʗ ʙʳ ʧʦʯʫʚʩʪʚʦʚʘʣ ʦʙʣʝʛʯʝʥʠʝ, ï ʦʪʚʝʪʠʣ ʦʥ. ï ʇʫʪʴ ʢ 

ʵʪʦʤʫ ʦʪʢʨʳʪʠʶ ʙʳʣ ʪʘʢ ʜʦʣʦʛ...ò 

 

ʇʦʩʣʝʩʣʦʚʠʝ 
 

ɹʦʣʝʝ ʛʦʜʘ ʧʨʦʰʣʦ ʩ ʪʝʭ ʧʦʨ, ʢʘʢ ʥʘʯʘʣʠʩʴ ʧʦʠʩʢʠ ʥʦʚʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ ʥʘ ɹʦʣʴʰʦʤ 

ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʩʧʨʷʪʘʥʥʦʤ ʧʦʜ ʟʝʣʝʥʳʤʠ ʧʦʣʷʤʠ ʚ ʧʨʠʛʦʨʦʜʝ ɾʝʥʝʚʳ. ʄʘʰʠʥʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʚʝʣʠʢʦʣʝʧʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʚʟʦʰʝʜʰʠʝ ʩʘʤʳʝ ʩʤʝʣʳʝ ʦʞʠʜʘʥʠʷ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʵʪʠʭ ʩʪʨʦʢ (ʥʦʷʙʨʴ 2011 ʛʦʜʘ)LHC ʧʦʙʠʣ ʨʝʢʦʨʜ ʧʦ 

ʯʠʩʣʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ï ʠʭ ʫʯʝʥʳʝ ʧʦʣʫʯʠʣʠ ʜʘʞʝ ʙʦʣʴʰʝ, ʯʝʤ ʤʦʛʣʠ 

ʤʝʯʪʘʪʴ. 

ʅʦ ʢʘʢ ʥʘʩʯʝʪ ʙʦʟʦʥʘ ʍʠʛʛʩʘ? ɼʣʷ ʚʩʝʭ, ʢʪʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʦʠʩʢʝ, ʵʪʦ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦʝ, 

ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʪʨʝʚʦʞʥʦʝ ʚʨʝʤʷ. ʆʥʠ ʥʝ ʥʘʰʣʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʠʮʘ 

ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʚʧʣʦʪʥʫʶ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ ʨʝʰʝʥʠʶ. ʆʭʦʪʥʠʢʠ ʟʘ ʯʘʩʪʠʮʝʡ 

ʍʠʛʛʩʘ ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʝ, ʢʪʦ ʧʨʝʙʳʚʘʝʪ ʚ ʩʦʩʪʦʷʥʠʠ ʦʞʠʜʘʥʠʷ. ʅʘ ɹɸʂʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʯʝʪʳʨʝʩʪʘ ʪʨʠʣʣʠʦʥʦʚ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʠ ʚʩʝ ʦʥʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʣʠʰʴ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ. 

ʅʝ ʨʘʟ ʧʦʷʚʣʷʣʩʷ ʥʘʤʝʢ ʥʘ ʪʦ, ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘï ʨʝʘʣʴʥʦʩʪʴ. ɺ ʠʶʣʝ 2011 ʛʦʜʘ 

ʢʦʤʘʥʜʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ñɸʪʣʘʩò ʠCMSʩʦʦʙʱʠʣʠ ʦ ʩʠʛʥʘʣʘʭ, ʢʦʪʦʨʳʝ, 

ʚʦʟʤʦʞʥʦ, ʙʳʣʠ ʧʝʨʚʳʤʠ ʩʣʝʜʘʤʠ ʥʝʫʣʦʚʠʤʦʡ ʯʘʩʪʠʮʳ. ɺʦʣʥʫʶʱʘʷ ʥʦʚʦʩʪʴ ʢʨʫʛʘʤʠ 

ʨʘʟʦʰʣʘʩʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʥʦ ʧʴʷʥʷʱʝʝ ʦʱʫʱʝʥʠʝ ʙʣʠʟʢʦʛʦ ʦʪʢʨʳʪʠʷ ʜʣʠʣʦʩʴ ʥʝʜʦʣʛʦ. 

ʏʝʨʝʟ ʤʝʩʷʮ ʩʠʛʥʘʣʳ ʠʩʯʝʟʣʠ, ʘ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʚʳʟʚʘʥʳ ʯʘʩʪʠʮʘʤʠ ʍʠʛʛʩʘ, 



ʦʩʪʘʣʠʩʴ. 

ʆʜʥʘʢʦ ʢʦʣʴʮʦ ʚʦʢʨʫʛ ʵʪʠʭ ʯʘʩʪʠʮ ʙʳʩʪʨʦ ʩʞʠʤʘʝʪʩʷ. ʆʙʣʘʩʪʴ ʵʥʝʨʛʠʡ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ 

ʩʢʨʳʚʘʪʴʩʷ, ʩʦʢʨʘʪʠʣʘʩʴ ï ʠʩʢʣʶʯʝʥ ʠʥʪʝʨʚʘʣ ʤʘʩʩ ʦʪ 145 ʜʦ ʙʦʣʝʝ ʯʝʤ 460GeV.ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʝʩʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʦʩʪʝʡʰʝʤ ʚʠʜʝ, ʦʧʠʩʳʚʘʝʤʦʤ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʴʶ, ʪʦ ʝʩʪʴ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʯʘʩʪʠʮʳ, ʜʣʷ ʥʝʛʦ ʦʩʪʘʣʩʷ ʪʦʣʴʢʦ ʪʦʥʢʠʡ ʠʥʪʝʨʚʘʣ 

ʤʘʩʩ ʦʪ 115 ʜʦ 144GeV. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢLHCʙʳʣ ʧʦʩʪʨʦʝʥ, ʬʠʟʠʢʠ ʧʦʜʦʟʨʝʚʘʣʠ, ʯʪʦ ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ, ʝʩʣʠ ʦʥʘ 

ʚʩʝ-ʪʘʢʠ ʩʫʱʝʩʪʚʫʝʪ, ʩʢʨʳʚʘʝʪʩʷ ʥʘ ʥʠʞʥʝʤ ʢʨʘʝ ʦʩʪʘʚʰʝʛʦʩʷ ʜʠʘʧʘʟʦʥʘ ʤʘʩʩ. ʆʥʠ ʟʥʘʣʠ 

ʪʘʢʞʝ, ʯʪʦ ʵʪʘ ʦʙʣʘʩʪʴï ʩʘʤʘʷ ʪʨʫʜʥʘʷ ʜʣʷ ʧʦʠʩʢʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ ʣʝʞʘʪ 

ʤʘʩʩʳ ʝʱʝ ʤʥʦʞʝʩʪʚʘ ʩʫʙʘʪʦʤʥʳʭ ʯʘʩʪʠʮ, ʠ ʚ ʪʨʝʢʦʚʳʭ ʜʝʙʨʷʭ ʨʘʟʦʙʨʘʪʴʩʷ ʦʯʝʥʴ ʥʝʣʝʛʢʦ. 

ɺʩʝ, ʯʪʦ ʫʯʝʥʳʝ ʤʦʛʫʪ ʩʜʝʣʘʪʴ, ï ʵʪʦ ʩʪʘʣʢʠʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʯʘʩʪʠʮ ʠ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ 

ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʫʣʦʚʠʤʘʷ ʯʘʩʪʠʮʘ ʧʨʦʷʚʠʪʩʷ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ ʦʩʢʦʣʢʦʚ. 

ʇʦ ʩʣʦʚʘʤ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʎɽʈʅʘ ʈʦʣʴʬʘ ɼʠʪʝʨʘ ʍʦʡʝʨʘ, ʫʯʝʥʳʝ, ʨʘʙʦʪʘʶʱʠʝ 

ʥʘ ʢʦʣʣʘʡʜʝʨʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʜʦ ʢʦʥʮʘ2012ʛʦʜʘ ʣʠʙʦ ʥʘʡʜʫʪ ʙʦʟʦʥ ʍʠʛʛʩʘ ʧʦ ʚʝʨʩʠʠ 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʣʠʙʦ ʜʦʢʘʞʫʪ, ʯʪʦ ʦʥ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʆʪʢʣʶʯʝʥʠʝ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʥʘ 

ʢʦʥʝʮ 2012 ʛʦʜʘ, ʙʫʜʝʪ ʜʣʠʪʴʩʷ ʦʪ 12 ʜʦ 18 ʤʝʩʷʮʝʚ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʠʥʞʝʥʝʨʳ ʧʨʦʚʝʜʫʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʠ ʚ ʥʘʯʘʣʝ 2014 ʛʦʜʘ ʟʘʧʫʩʪʷʪ ʤʘʰʠʥʫ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ. ʊʦʛʜʘ ʜʚʠʞʫʱʠʝʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʦʪʦʥʥʳʝ ʧʫʯʢʠ ʚʧʝʨʚʳʝ 

ʜʦʩʪʠʛʥʫʪ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ 14TeV. 

ɺ ʢʦʥʮʝ ʘʚʛʫʩʪʘ 2011 ʛʦʜʘ ʌʘʙʠʦʣʘ ɼʞʘʥʦʪʪʠ, ʛʣʘʚʘ ʢʦʤʘʥʜʳ ñɸʪʣʘʩʘò, ʩʢʘʟʘʣʘ ʤʥʝ, 

ʯʪʦ ʬʠʟʠʢʘʤ ʥʫʞʥʦ ʥʘʙʨʘʪʴʩʷ ʪʝʨʧʝʥʠʷ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʦʠʩʢʘʭ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ñʆʥ 

ʪʘʢ ʙʣʠʟʢʦ, ï ʩʢʘʟʘʣʘ ʦʥʘ. ï ʄʥʝ ʢʘʞʝʪʩʷ, ʷ ʤʦʛʫ ʧʨʠʢʦʩʥʫʪʴʩʷ ʢ ʥʝʤʫ ʨʫʢʦʡò. 

30 ʩʝʥʪʷʙʨʷ 2011 ʛʦʜʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ ʙʳʣʦ ʦʙʲʷʚʣʝʥʠʝ ʦ ʟʘʢʨʳʪʠʠ ʫʩʢʦʨʠʪʝʣʷ 

ñʊʝʚʘʪʨʦʥò ï ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʉʐɸ ʦʪʢʘʟʘʣʦʩʴ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʧʨʦʜʣʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʢʦʣʣʘʡʜʝʨʘ. ʃʘʙʦʨʘʪʦʨʠʷ ʫʩʪʨʦʠʣʘ ʙʘʥʢʝʪ, ʜʣʠʚʰʠʡʩʷ ʚʝʩʴ ʜʝʥʴ, ʯʪʦʙʳ 

ʦʪʧʨʘʟʜʥʦʚʘʪʴ ʟʘʩʣʫʛʠ ñʊʝʚʘʪʨʦʥʘò. ʉʪʘʨʘʷ ʨʘʙʦʯʘʷ ʣʦʰʘʜʢʘ ʙʳʣʘ ʦʪʧʨʘʚʣʝʥʘ ʥʘ ʩʚʘʣʢʫ 

ʠʩʪʦʨʠʠ ʥʘʞʘʪʠʝʤ ʙʦʣʴʰʦʡ ʢʨʘʩʥʦʡ ʢʥʦʧʢʠ, ʧʝʨʝʢʨʳʚʰʝʡ ʧʫʯʢʠ ʢʦʣʣʘʡʜʝʨʘ ʠ ʫʩʪʨʝʤʠʚʰʝʡ 

ʚʩʝ ʦʩʪʘʚʰʠʝʩʷ ʯʘʩʪʠʮʳ ʥʘ ʪʦʣʩʪʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʙʣʦʢ. ʉʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʪʦʛʦ ʧʨʘʟʜʥʠʢʘ 

ʙʳʣ ʠ 89-ʣʝʪʥʠʡ ʃʝʦʥ ʃʝʜʝʨʤʘʥ, ʙʳʚʰʠʡ ʜʠʨʝʢʪʦʨ ʣʘʙʦʨʘʪʦʨʠʠ ʌʝʨʤʠ, ʚ ʛʣʘʟʘʭ ʢʦʪʦʨʦʛʦ 

ʚʩʝ ʝʱʝ ʚʩʧʳʭʠʚʘʣʠ ʦʟʦʨʥʳʝ ʦʛʦʥʴʢʠ, ʠ ʃʠʥ ʕʚʘʥʩ, ʙʳʚʰʠʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʧʨʦʝʢʪʘLHC,ʢʦʪʦʨʳʡ, ʫʡʜʷ ʥʘ ʧʝʥʩʠʶ ʚ 2010 ʛʦʜʫ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʪ ʥʘ ʧʦʣʝ 

ʜʣʷ ʛʦʣʴʬʘ. 

ʍʦʪʷLHCʠ ʦʙʦʰʝʣ ñʊʝʚʘʪʨʦʥò, ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʦʣʣʘʡʜʝʨ ʜʦ ʢʦʥʮʘ ʧʨʦʜʦʣʞʘʣ 

ʦʭʦʪʠʪʴʩʷ ʥʘ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʆʥ ʠʩʢʣʶʯʠʣ ʠʟʨʷʜʥʳʡ ʜʠʘʧʘʟʦʥ ʤʘʩʩ ʙʦʟʦʥʘ, ʥʦ, ʢʘʢ 

ʠLHC,ʦʩʪʘʚʠʣ ʫʯʘʩʪʦʢ ʤʘʣʳʭ ʤʘʩʩ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʤ. ɽʛʦ ʧʦʩʣʝʜʥʝʝ ʩʣʦʚʦ ʧʦ ʧʦʚʦʜʫ ʙʦʟʦʥʘ 

ʍʠʛʛʩʘ ʧʨʦʟʚʫʯʠʪ ʚ ʥʘʯʘʣʝ 2012 ʛʦʜʘ, ʢʦʛʜʘ ʢʦʤʘʥʜʳ ʜʝʪʝʢʪʦʨʦʚCDFʠDZeroʦʙʲʝʜʠʥʷʪ ʚʩʝ 

ʩʚʦʠ ʜʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʝʤ ʦʪʯʝʪʝ. 

ʇʦʩʣʝ ʜʝʤʦʥʪʘʞʘ ñʊʝʚʘʪʨʦʥʘò ʫ ʌʝʨʤʠʣʘʙʘ ʥʘʯʥʝʪʩʷ ʥʦʚʘʷ ʞʠʟʥʴ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩLHCʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʣʘʙʦʨʘʪʦʨʠʷ ʥʘʧʨʘʚʠʪ ʩʚʦʠ ʫʩʠʣʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʤʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʧʫʯʢʦʚ ʧʨʦʪʦʥʦʚ ʚ ʤʠʨʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ 

ʪʦʥʯʘʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʜʢʠʭ ʩʫʙʘʪʦʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ 

ʫʯʘʩʪʠʝʤ ʪʘʠʥʩʪʚʝʥʥʳʭ ʯʘʩʪʠʮ ʥʝʡʪʨʠʥʦ. 

ɼʦʣʛʠʝ ʛʦʜʳ ʯʝʣʦʚʝʯʝʩʪʚʦ ʞʜʘʣʦ ʥʦʚʦʩʪʝʡ ʦʙ ʦʪʢʨʳʪʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʆʩʦʙʝʥʥʦ 

ʜʦʣʛʠʤ ʦʞʠʜʘʥʠʝ ʙʳʣʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʝʨʚʳʤ, ʝʱʝ ʚ 1964 ʛʦʜʫ, ʚʳʜʚʠʥʫʣ ʪʝʦʨʠʶ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʯʘʩʪʠʮ. ʏʣʝʥʳ ñɺʝʣʠʢʦʣʝʧʥʦʡ ʰʝʩʪʝʨʢʠò ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʨʝʯʘʣʘʩʴ 

ʚʤʝʩʪʝ ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʠʢʦʛʜʘ ʫʞʝ ʥʝ ʚʩʪʨʝʪʷʪʩʷ. ɺ ʤʘʝ 2011 ʛʦʜʘ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʙʦʣʝʟʥʠ ʫʤʝʨ ʈʦʙʝʨʪ ɹʨʘʫʪ. ɹʨʘʫʪ, ʬʠʟʠʢ ʠʟ ʉʚʦʙʦʜʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɹʨʶʩʩʝʣʷ, ʩʦ ʩʚʦʠʤ 

ʢʦʣʣʝʛʦʡ ʌʨʘʥʩʫʘ ʕʥʛʣʝʨʦʤ ʧʝʨʚʳʤʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʘʙʦʪʫ ʥʘ ʵʪʫ ʪʝʤʫ. ʆʩʪʘʣʴʥʳʝ ï 

ɼʞʝʨʘʣʴʜ ɻʫʨʘʣʴʥʠʢ, ɼʠʢ ʍʘʛʝʥ, ʊʦʤ ʂʠʙʙʣ ʠ ʩʘʤ ʇʠʪʝʨ ʍʠʛʛʩ ï ʧʨʦʜʦʣʞʘʶʪ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʨʘʟʚʠʪʠʝʤ ʩʦʙʳʪʠʡ ʩʦ ʩʪʦʨʦʥʳ. 

ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʩʝ ʝʱʝ ʥʝʷʩʝʥ. ɹʦʟʦʥ ʍʠʛʛʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʳʤ ʠ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʯʠʩʣʝ, ʢʘʢ ʫʯʠʪ ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ, ʠʣʠ ʦʥ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʝʱʝ ʙʦʣʝʝ 



ʵʢʟʦʪʠʯʥʳʤ ʟʚʝʨʝʤ. ɼʦ ʩʠʭ ʧʦʨ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʠʩʢʣʶʯʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʭ ʯʘʩʪʠʮ ʍʠʛʛʩʘ. ʀ ʢʦʥʝʯʥʦ, ʝʩʪʴ ʰʘʥʩ, ʯʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʚʦʦʙʱʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ ï ʥʠ ʚ ʢʘʢʦʤ ʚʠʜʝ. 

ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʬʠʟʠʢʦʚ ʚ ʦʪʯʘʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝ 

ʦʜʥʦʛʦ, ʘ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʠʮ ʍʠʛʛʩʘ, ʨʘʚʥʦ ʢʘʢ ʠ ʦʪʩʫʪʩʪʚʠʷ ʙʦʟʦʥʦʚ ʍʠʛʛʩʘ ʚ ʧʨʠʨʦʜʝ, 

ʟʘʩʪʘʚʣʷʶʪ ʠʭ ʛʦʣʦʚʳ ʢʨʫʞʠʪʴʩʷ ʦʪ ʚʦʣʥʝʥʠʷ. ʃʶʙʦʡ ʠʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʪ ʧʦʥʷʪʴ, 

ʯʪʦ ʥʘʨʫʰʘʝʪ ʩʠʤʤʝʪʨʠʶ ʤʝʞʜʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠ ʩʣʘʙʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠ ʜʝʣʘʝʪ 

ʨʘʥʝʝ ʙʝʟʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ ʤʘʩʩʠʚʥʳʤʠ. 

ʇʨʠ ʚʩʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʠʪʫʘʮʠʠ ʝʩʪʴ ʦʜʥʘ ʚʝʱʴ, ʚ ʢʦʪʦʨʦʡ ʤʳ ʤʦʞʝʤ ʙʳʪʴ 

ʫʚʝʨʝʥʳ. ɽʩʣʠ ʙʦʟʦʥ ʍʠʛʛʩʘ ʥʘʢʦʥʝʮ ʙʫʜʝʪ ʧʦʡʤʘʥ ʠʣʠ ʝʩʣʠ ʥʘʡʜʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʝʛʦ ʥʝʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʘʤ ʥʝ ʧʨʠʜʝʪʩʷ ʞʜʘʪʴ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ ʠʣʠ 

ʧʦʜʭʦʜʷʱʝʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʫʯʝʥʳʝ ʦʙʲʷʚʷʪ ʦʙ ʵʪʦʡ ʥʦʚʦʩʪʠ, ï ʦʥʘ ʩʨʘʟʫ 

ʞʝ ʚʟʦʨʚʝʪ ʚʩʶ ʙʣʦʛʦʩʬʝʨʫ ʠ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʢ ʣʫʯʰʝʤʫ. 

ʆʞʠʜʘʥʠʝ ʷʚʥʦ ʟʘʪʷʥʫʣʦʩʴ
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198 13 ʜʝʢʘʙʨʷ 2011 ʛʦʜʘ ʚ ʎɽʈʅʝ ʩʦʩʪʦʷʣʦʩʴ ʟʘʩʝʜʘʥʠʝ ʛʨʫʧʧ ʜʝʪʝʢʪʦʨʦʚ ñɸʪʣʘʩò ʠ CMS, ʥʘ ʢʦʪʦʨʦʤ 

ʩʜʝʣʘʣʠ ʜʦʢʣʘʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʫʧʧ ï ʌʘʙʠʦʣʘ ɼʞʘʥʦʪʪʠ ʠ ɻʚʠʜʦ ʊʦʥʝʣʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʥʠ ʧʦʜʚʝʣʠ 

ʠʪʦʛʠ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ ʢʦʣʣʘʡʜʝʨʘ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʵʥʝʨʛʠʷʭ. ʌʘʙʠʦʣʘ ɼʞʘʥʦʪʪʠ ʨʘʩʩʢʘʟʘʣʘ ʦ ʜʚʫʭ 

ʜʦʩʪʠʞʝʥʠʷʭ ʩʚʦʝʡ ʛʨʫʧʧʳ ï ʠʩʢʣʶʯʝʥʠʠ ʩ 95-ʧʨʦʮʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʘʩʩ ʜʣʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʠʥʪʝʨʚʘʣʘ ʦʪ 115,5 ʜʦ 121 ɻʵɺ ʠ ʧʦʣʫʯʝʥʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚ ʨʦʞʜʝʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʩ ʤʘʩʩʦʡ 126 ɻʵɺ ʧʨʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 2.3 ʩʠʛʤʘ. ɻʚʠʜʦ ʊʦʥʝʣʣʠ ʟʘʷʚʠʣ ʦʙ ʠʩʢʣʶʯʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʤʘʩʩ ʜʣʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ 

127-600 ɻʵɺ. ʋʯʝʥʳʝ ʎɽʈʅʘ ʚʳʨʘʟʠʣʠ ʥʘʜʝʞʜʫ ʥʘ ʪʦ, ʯʪʦ ʫʞʝ ʚ 2012 ʛʦʜʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʦʙʥʦʚʣʝʥʥʦʛʦ 

ʢʦʣʣʘʡʜʝʨʘ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʩʚʝʪʠʤʦʩʪʴʶ ʙʫʜʝʪ ʥʘʙʨʘʥʘ ʜʦʩʪʘʪʦʯʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʜʣʷ ʟʘʷʚʣʝʥʠʷ ʦ ʥʘʩʪʦʷʱʝʤ 

ʦʪʢʨʳʪʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. 

 


