
ɺʄɽʉʊʆ ʇʈʆʃʆɻɸé 



29 ʤʘʷ 2012 ʛ. ʃ.ɻ.ʃʝʚʯʫʢ, ʉʝʤʠʥʘʨ CMS: ʉʦʚʝʱʘʥʠʝ ʜʣʷ ʫʯʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʰʢʦʣ  2 

? 

çʋʞʝ ʩʝʛʦʜʥʷ ʩʦʦʙʱʘʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʋʢʨʘʠʥʘ ʧʦʪʨʘʪʠʣʘ ʥʘ ɽʚʨʦ-2012 

ʧʦʨʷʜʢʘ 10 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ.è 

"ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʅɸʅ ʋʢʨʘʠʥʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʘʞʝ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ɸʢʘʜʝʤʠʠ. ʀʟ-

ʟʘ ʵʪʦʛʦ ʨʷʜ ʚʘʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʣʝʚʳʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ é ʩʦʢʨʘʱʘʝʪʩʷ 

ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ é" 

CMS-2012 vs. Euro-2012 
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ʅʫʞʥʘ ʣʠ ʋʢʨʘʠʥʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ)?  

 

ʉʪʦʠʪ ʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 

ʎɽʈʅ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ CMS)? 

ɿʘʨʧʣʘʪʘ (ʛʦʜʦʚʘʷ) ʣʶʙʦʛʦ ʬʫʪʙʦʣʠʩʪʘ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ çɼʠʥʘʤʦè ʠʣʠ çʐʘʭʪʝʨʘè 

ʧʨʝʚʳʰʘʝʪ ʛʦʜʦʚʦʡ ʬʦʥʜ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʣʶʙʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅɸʅ ʋʢʨʘʠʥʳ 

 
ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʦʬʩʦʶʟʘ 

 ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʅɸʅʋ 
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ʕʢʩʧʝʨʠʤʝʥʪ CMS ʠ ʫʯʘʩʪʠʝ ʚ ʥʝʤ ʋʢʨʘʠʥʳ  

 

ʃ.ɻ.ʃʝʚʯʫʢ 
ʅʅʎ ʍʘʨʴʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʅɸʅ ʋʢʨʘʠʥʳ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 
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1. ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʯʘʩʪʠʮ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪ CMS 

 

2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʦʨʫʞʝʥʠʝ ʜʝʪʝʢʪʦʨʘ CMS 

 

3. ʇʨʦʙʣʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ɹɸʂ ʠ 

ʛʨʠʜ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘ CMS  

 

4. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ CMS  
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1. ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʯʘʩʪʠʮ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪ CMS 

 



29 ʤʘʷ 2012 ʛ. ʃ.ɻ.ʃʝʚʯʫʢ, ʉʝʤʠʥʘʨ CMS: ʉʦʚʝʱʘʥʠʝ ʜʣʷ ʫʯʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʰʢʦʣ  7 

ʇʈʀʈʆɼɸ ʄʀʂʈʆʄʀʈɸ  
(çʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴè ʯʘʩʪʠʮ ) 

? 
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ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʌʦʢ (1898 ï 1974 ʛʛ.) ï  

ʦʜʠʥ ʠʟ ʘʚʪʦʨʦʚ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʪ.ʥ. 

ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʧʨʠʥʮʠʧʘ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʬʫʥʜʘʤʝʥʪ 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ 
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˿˻˿́ˢˤ ˤ˿˩˶˩˹˹˻˯  
(çʉʪʘʥʜʘʨʪʥʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴè) 

͔́ͣͤ͊Ύ Ή͔͎͙ͤͪΎ        73%         ???!!!  
 

͔́ͣͤ͊Ύ  ͔͙ͣ͊ͭͪΎ       23%         WIMP Ý SUSY? 

 
ɺʠʜʠʤ͊Ύ ͔͙ͣ͊ͭͪΎ         4%         SM? 

ό͍͔͒͘͘·, ʛʘʣʘʢʪʠʢʠ) 
 

ˮͯ͘͡;͔͙͔ͤ όͺͦͭͦͤ·) ʠ ͤ ͔͚͙ͭͪͤͦ   5Ö10 
-3 %   SM? 
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ɼʠʪʨʠʡ ɺʘʩʠʣʴʝʚʠʯ ɺʦʣʢʦʚ 

(1925 ï 1996 ʛʛ.) ï  

ʦʜʠʥ ʠʟ ʩʦʟʜʘʪʝʣʝʡ ʪʝʦʨʠʠ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ  
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ʇʨʦʛʨʘʤʤʘ CMS 
ʕʢʩʧʝʨʠʤʝʥʪ CMS ʧʨʠʟʚʘʥ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ:  

Å ʧʨʠʨʦʜʫ ʤʘʩʩ ʯʘʩʪʠʮ (ʧʦʠʩʢ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 

ʚʦʟʤʦʞʥʳʭ MH: ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʦʥ ʚʦʦʙʱʝ?) 
 

Å ʧʨʠʨʦʜʫ ñʪʝʤʥʦʡ ʤʘʪʝʨʠʠò ʚʦ ɺʩʝʣʝʥʥʦʡ (ʧʦʠʩʢ SUSY-ʩʠʛʥʘʣʦʚ) 
 

Å ʧʨʠʨʦʜʫ ʘʩʠʤʤʝʪʨʠʠ ʚʝʱʝʩʪʚʦ/ʘʥʪʠʚʝʱʝʩʪʚʦ ʚʦ ɺʩʝʣʝʥʥʦʡ (ʠʟʫʯʝʥʠʝ 

ʨʘʩʧʘʜʦʚ ɺ-ʤʝʟʦʥʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ CP-ʩʠʤʤʝʪʨʠʠ) 
 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʘʜʨʦʥʥʦʡ ʤʘʪʝʨʠʠ 

(ʠʟʫʯʝʥʠʝ ʩʦʫʜʘʨʝʥʠʡ ʪʷʞʝʣʳʭ ʠʦʥʦʚ) 
 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʙʦʡ ñɻ ʢʟʦʪʠʢʠò ʚ ʊʵɺʥʦʡ (1012 ʵɺ)) ʦʙʣ. 

 

http://en.wikipedia.org/wiki/Extra_dimensions
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ʆʜʠʥ ʠʟ ʘʚʪʦʨʦʚ ʠʜʝʠ 

ʩʦʟʜʘʥʠʷ ʫʩʢʦʨʠʪʝʣʝʡ ʩʦ 

ʚʩʪʨʝʯʥʳʤʠ ʧʫʯʢʘʤʠ 

(ʢʦʣʣʘʡʜʝʨʦʚ) ï ɻ.ʀ.ɹʫʜʢʝʨ 

(1918 ï 1977), ʠʤʷ ʢʦʪʦʨʦʛʦ 

ʥʳʥʝ ʥʦʩʠʪ ʀʥʩʪʠʪʫʪ 

ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʉʆ ʈɸʅ 
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ʕʢʩʧʝʨʠʤʝʥʪʳ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ  
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29 ʤʘʷ 2012 ʛ. ʃ.ɻ.ʃʝʚʯʫʢ, ʉʝʤʠʥʘʨ CMS: ʉʦʚʝʱʘʥʠʝ ʜʣʷ ʫʯʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʰʢʦʣ  15 

 ʂʦʣʣʘʙʦʨʘʮʠʷ CMS  
 

3275 ʬʠʟʠʢʦʚ (ʚʢʣʶʯʘʷ 1535 ʘʩʧʠʨʘʥʪʦʚ)  

  790 ʠʥʞʝʥʝʨʦʚ ʠ ʣʘʙʦʨʘʥʪʦʚ  

  179 ʠʥʩʪʠʪʫʪʦʚ  

    41 ʩʪʨʘʥ  
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ʋʢʨʘʠʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ  CMS    

 02.04.1993 ï ʧʦʜʧʠʩʘʥʠʝ ʄʝʤʦʨʘʥʜʫʤʘ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʤʝʞʜʫ 
ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʋʢʨʘʠʥʳ ʠ ʎɽʈʅ;  

 1994 ï ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʫʯʘʩʪʠʝʤ ʋʢʨʘʠʥʳ) ʢʦʣʣʘʙʦʨʘʮʠʠ RDMS (ñRussia and 
Dubna-Member Statesò) 
 

 1994 ï1998 ï ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʩʮʠʥʪʠʣʣʷʪʦʨʦʚ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ 
ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʨʮʝʚʳʭ ʘʜʨʦʥʥʳʭ ʢʘʣʦʨʠʤʝʪʨʦʚ CMS 
(HE); ʫʯʘʩʪʠʝ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʪʦʪʠʧʦʚ HE ʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠʭ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ; 
ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʢʣʠʢʘ ʧʨʦʪʦʪʠʧʦʚ HE; ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 
ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ HE ï ʅʅʎ ʍʘʨʴʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-
ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʍʌʊʀ), ʀʥʩʪʠʪʫʪ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
(ʀʉʄ) (ʛ. ʍʘʨʴʢʦʚ), ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʂʘʨʘʟʠʥʘ 
    

 1998 ï2002 ï ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ HE ʚ ʀʉʄ ʩ 
ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʚ ʍʌʊʀ   
  

 2001 ï 2009 ï ʩʦʟʜʘʥʠʝ ʚ ʍʌʊʀ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʜʘʥʥʳʭ ʩ ɹɸʂ, ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʛʨʠʜ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ WLCG ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ 
(ʟʘ ʧʦʣʛʦʜʘ ʜʦ ʟʘʧʫʩʢʘ ɹɸʂ) ʢʘʢ ʮʝʥʪʨʘ 2-ʛʦ ʷʨʫʩʘ ʛʨʠʜ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ CMS, 
T2_UA_KIPT; ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ 
ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ (ʍʌʊʀ)     

 2009 ï 2012 ï ʧʦʜʜʝʨʞʢʘ ʠ ʨʘʟʚʠʪʠʝ ʮʝʥʪʨʘ T2_UA_KIPT (ʍʌʊʀ); ʘʥʘʣʠʟ 
ʜʘʥʥʳʭ CMS (ʍʌʊʀ); ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʘʭ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ HE 
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2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʦʨʫʞʝʥʠʝ ʜʝʪʝʢʪʦʨʘ CMS 
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ʊʦʨʮʝʚʳʝ ʘʜʨʦʥʥʳʝ ʢʘʣʦʨʠʤʝʪʨʳ, ʚ ʩʦʟʜʘʥʠʠ 

ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʬʠʟʠʢʠ ʋʢʨʘʠʥʳ 
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ʄʦʥʪʘʞ ʦʜʥʦʛʦ ʠʟ 2ʭ ʪʦʨʮʝʚʳʭ ʘʜʨʦʥʥʳʭ ʢʘʣʦʨʠʤʝʪʨʦʚ 
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ɸʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ  ʪʦʨʮʝʚʳʭ 

ʘʜʨʦʥʥʳʭ ʢʘʣʦʨʠʤʝʪʨʦʚ CMS (HE) 

~22000 ʧʣʘʩʪʠʥ ʠʟ ʩʮʠʥʪʠʣʣʷʪʦʨʘ SCSN-81 (Kuraray) ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʚ 

ʀʥʩʪʠʪʫʪʝ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʀʉʄ), ʛ. ʍʘʨʴʢʦʚ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʢʘʯʝʩʪʚʘ ʚ ʅʅʎ çʍʘʨʴʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè (ʍʌʊʀ)  
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ʇʠʩʴʤʦ-ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʀʉʄ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ CMS 



Alushta, May 23, 2011 L.G.Levchuk, 15th Annual RDMS CMS Collaboration Conference 26 

The very first PbWO4 crystal grown at ISMA, 

Kharkov, Ukraine (L.L.Nagornaya) to study 

scintillation properties of this material (1990)  

A bit of history é  

First PbWO4 crystal for beam tests (20³20³20 mm3) grown also at ISMA (1992) 

Ý studied systematically at IHEP, Protvino, Russia (V.A.Kachanov et al.)  

Mass production of PbWO4 crystals for CMS ECAL in Bogoroditsk, Russia 
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3. ʇʨʦʙʣʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ɹɸʂ ʠ 

ʛʨʠʜ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘ CMS  
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ʇʨʦʙʣʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ CMS 
 

Ç ʇʨʦʝʢʪʥʘʷ ʩʚʝʪʠʤʦʩʪʴ LHC L = 1034 ʩʤ-2 ʩ-1 Ý 109 ʩ-1 pp-
ʩʦʫʜʘʨʝʥʠʡ (!) 

   ʊʨʠʛʛʝʨ:  109 ʩ-1  ­ [ Level 1] ­105 ʩ-1 ­ [ Level 2] ­ 100 ʩ-1   

{ = 100 Mʙʘʡʪ/c  (!)} 

ʂʫʜʘ ʜʝʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ? 

 
Ç

 ʆʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʜʝʪʝʢʪʦʨʦʤ CMS: 
      ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʚʝʪʠʤʦʩʪʠ Lint = 104 pb-1 = 1040 ʩʤ-2 {Ú 2 
ʥʝʜʝʣʠ} ʠʤʝʝʤ  

N= spp ¶ L
int

 ¶ 100 / 109  = 108  ʩʦʙʳʪʠʡ ­ 108 Mʙʘʡʪ = 100 ʊʙʘʡʪ (!!!)  

 

ʂʘʢ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ? 
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ʆʙʲʸʤ LHC ʜʘʥʥʳʭ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ  

ʧʨʠʤʝʨʥʦ 20 ʤʠʣʣʠʦʥʘʤ CD 
ʝʞʝʛʦʜʥʦ! 

ʂʦʥʢʦʨʜ 

(15 ʢʤ) 

ɺʦʟʜʫʰʥʳʡ ʰʘʨ 

(30 ʢʤ) 

ʂʦʤʧʘʢʪ-ʜʠʩʢʠ 

ʩ ʜʘʥʥʳʤʠ LHC 

ɿʘ ʦʜʠʥ ʛʦʜ! 

(~ 20 ʢʤ) 

ʄʦʥʙʣʘʥ 

(4.8 ʢʤ) 
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ʂʦʤʧʴʶʪʝʨʥʳʡ ʮʝʥʪʨ ʎɽʈʅ ʜʦ ʟʘʧʫʩʢʘ ɹɸʂ: 

ʇʦʪʨʝʙʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ɹɸʂ  

ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ  

ʨʝʩʫʨʩʘʭ ʤʥʦʛʦʢʨʘʪʥʦ ʙʦʣʴʰʝ! 
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LHC: ɓɜɇɎ Ɋ ɑɇɒɄɊəɏɝɋ (ɔɒɊɅɅɇɒ) ɐɔɃɐɒ ɟɌɓɑɇɒɊɎɇɏɔɂɍɞɏɐɋ Ɋɏɖɐɒ-
ɎɂɘɊɊ; ɒɇɚɇɏɊɇ ɑɒɐɃɍɇɎɝ ɐɃɒɂɃɐɔɌɊ Ɇɂɏɏɝɗ ð LHC- ɅɒɊɆ (WLCG) 

Ian.Bird@cern.ch 

1.25 GB/sec 

(heavy ions) 
31 
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ʉʪʨʫʢʪʫʨʘ ʚʩʝʤʠʨʥʦʛʦ LHC Grid (WLCG) 

Ian.Bird@cern.ch 32 

Tier-0 (CERN): 
Åʇʨʠʝʤ ʜʘʥʥʳʭ 

Åʅʘʯʘʣʴʥʘʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʘʥʥʳʭ 

Åʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ 

 

Tier-1 (11 centres): 
Åʇʦʩʪʦʷʥʥʦʝ ʭʨʘʥʝʥʠʝ 

ʜʘʥʥʳʭ 

Åʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʦʙʳʪʠʡ 

Tier-2  (>200 centres): 

Å ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

Å ʄʦʜʝʣʠʨʦʚʘʥʠʝ 
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Ȼɜɑɐɛɚɝɧɗɖɔ ɐɗɫ  

ɞɑɡəɚɗɚɏɔɔ Grid  

Çʈʝʚʦʣʶʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ  

   ʟʘ ʧʦʩʣʝʜʥʠʝ  10 ð 20  ʣʝʪ  

ʇʨʦʮʝʩʩʦʨʳ 2 ï 3  ɻɻʮ, ʜʠʩʢʠ 2 ï 3 ʊʙʘʡʪ,  

Internet ~ 10 ɻʙʠʪ/ʩ ï  

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ Ý ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʳ ʚ 
ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʥʘ ʦʩʥʦʚʝ ʦʙʳʢʥʦʚʝʥʥʳʭ PC!  

 

Çɺ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʦʛʨʦʤʥʳʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ  

ʌʠʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ; ʪʝʦʨʠʷ ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
(ʂʍɼ ʥʘ ʨʝʰʝʪʢʝ); ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʬʠʟʠʢʘ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ); ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; 
ʩʝʡʩʤʦʣʦʛʠʷ; ʤʝʪʝʦʨʦʣʦʛʠʷ; ʧʨʦʯ.  
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Grid ï ʩʝʪʴ;  

LʉG ï LHC Computing Grid;  

Middleware ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ñʩʚʷʟʠòʩʠʩʪʝʤʥʳʭ ʩʣʫʞʙ ʠ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʜʘʣʝʥʥʳʭ ʫʟʣʘʭ ʠ ʩʠʩʪʝʤʘʭ  

 

  

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ LHC Grid:  

LHC Grid ʠ ʝʛʦ ʵʣʝʤʝʥʪʳ 

Computing Element 1 

Resource Broker X 

Worker Node 1  

Computing Element 2 

Computing Element n 

Computing Element é 

Worker Node 2  

Worker Node é  

Worker Node n 

Storage Element 

User Interface 

Resource Broker Y 
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T2_ * _ * 

T2_UA_KIPT 

T2_ * _ * 

  ~50 ɘɇɏɔɒɐɄ 
 
ɗɒɂɏɇɏɊɇ Ɇɂɏɏɝɗ  
RECO Ɋ AOD 
(~0.1-0.5 MB/evt)  
 

ɂɏɂɍɊɉ Ɇɂɏɏɝɗ &    
Mɐɏɔɇ-Ȭɂɒɍɐ 
 

Ɋɏɔɇɒɏɇɔ-ɓɄɡɉɞ: 
              ~1 Gbit/s;  
SE:        ~200 TB  
WN:       ~4 kHSP06  
(LHC startup)  

ɔɒɊɅɅɇɒ CMS  
T0_CH_CERN 

T1_CH_CERN 
 

T1_DE_FZK 
 

T1_ES_PIC 
 

T1_FR_CCIN2P3 
 

T1_IT_CNAF 
 

T1_TW_ASGC 
 

T1_UK_RAL 
 

T1_US_FNAL 

 

8 ɘɇɏɔɒɐɄ 
 
ɄɐɓɓɔɂɏɐɄɍɇɏɊɇ 
ɓɐɃɝɔɊɋ; ɗɒɂɏɇɏɊɇ 
Ɇɂɏɏɝɗ Ʉɓɇɗ ɔɊɑɐɄ 
(RAW, RECO, AOD, 
skim) 

T3_ * _* 

ɏɂ ɓɇɅɐɆɏɡ  
50 ɘɇɏɔɒɐɄ 
 
WLCG User 
Interface (UI) ;  
 

ɈɇɓɔɌɊɗ 
ɔɒɇɃɐɄɂɏɊɋ Ɍ 
ɒɇɓɕɒɓɂɎ ɏɇɔ 

­ 
RAW 

~1-3 MB/evt 
~100 evt/s  

­ 

ȬɐɎɑɞɠɔɊɏɅɐɄɂɡ ɎɐɆɇɍɞ CMS 

https://cmsweb.cern.ch/sitedb/site/index?site=20
https://cmsweb.cern.ch/sitedb/site/index?site=20
https://cmsweb.cern.ch/sitedb/site/index?site=22
https://cmsweb.cern.ch/sitedb/site/index?site=35
https://cmsweb.cern.ch/sitedb/site/index?site=8
https://cmsweb.cern.ch/sitedb/site/index?site=32
https://cmsweb.cern.ch/sitedb/site/index?site=19
https://cmsweb.cern.ch/sitedb/site/index?site=17
https://cmsweb.cern.ch/sitedb/site/index?site=18
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ȤɝəɊɓɍɊɔɇɍɞɏɝɋ ɌɐɎɑɍɇɌɓ ȯȯȸ ȷȶȴȪ 
   ɅɐɆ 

2001      ð Linux- Ɍɍɂɓɔɇɒ, ɐɃɜɇɆɊɏɡɠɛɊɋ 5 PIII - ɕɉɍɐɄ (9 CPU) 

c 2002   ð ɕəɂɓɔɊɇ Ʉ ɎɂɓɓɐɄɐɋ ɅɇɏɇɒɂɘɊɊ ɓɐɃɝɔɊɋ CMS   

2003     ð ɏɂ ɓɊɓɔɇɎɇ ɕɓɔɂɏɐɄɍɇɏɐ Ɋ ɐɔɍɂɈɇɏɐ grid - middleware (LCG2)  

c 2005    ð ɌɐɎɑɍɇɌɓ ɉɂɒɇɅɊɓɔɒɊɒɐɄɂɏ Ʉ WLCG (Kharkov- KIPT - LCG2) 

ɓ 2007    ð SLC- Ɍɍɂɓɔɇɒ ɏɂ ɑɍɂɔɖɐɒɎɇ CPU x86 - 64  

2008      ð ɕɓɔɂɏɐɄɌɂ ɑɒɐɅɒ. ɐɃɇɓɑɇəɇɏɊɡ CMS (CMSSW & PhEDEx);   
          ɒɇɅɊɓɔɒɂɘɊɡ Ʉ CMS SiteDB ( T2_UA_KIPT ) 

2009      ð ɕɓɑɇɚɏɂɡ ɓɇɒɔɊɖɊɌɂɘɊɡ (commissioning) T2_UA_KIPT  

    ð T2_UA_KIPT  Ʉ òProductionó (òReadyó > 80% of time) !!!  

ɓ 2010     ï T2_UA_KIPT  ɂɓɓɐɘɊɊɒɐɄɂɏ ɓ ɖɊɉ. Ʌɒɕɑɑɐɋ CMS EWK Ý  

      ɕəɇɔ ɇɅɐ ɒɂɃɐɔɝ ɌɂɌ ɎɂɔɇɒɊɂɍɞɏɝɋ ɄɌɍɂɆ Ʉ ɟɌɓɑɇɒɊɎɇɏɔ;  

     ï  ɑɐɓɔɕɑɍɇɏɊɇ Ɇɂɏɏɝɗ ɓ ȣȢȬ Ɋ Ɋɗ ɐɃɒɂɃɐɔɌɂ 

ɺʂ ʍʌʊʀ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘ ʋʢʨʘʠʥʝ ʊ2-ʮʝʥʪʨʦʤ 

WLCG, ʥʘ ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʶʪ ʜʘʥʥʳʝ ʩ ɹɸʂ 
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 ʊier-2 ʮʝʥʪʨ CMS T2_UA_KIPT ʚ 2011 ʛ. :  

 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ (230 CPU-ʷʜʝʨ) ï 3.0 kHEPspec06 

 ɽʤʢʦʩʪʴ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʡ ʜʠʩʢʦʚʦʡ ʧʘʤʷʪʠ ï 245 ʊʙʘʡʪ 

  

ʊ2-ʮʝʥʪʨ ʅʅʎ ʍʌʊʀ T2_UA_KIPT ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʋʢʨʘʠʥʳ, ʥʘ ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ   
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ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʊ2-

ʮʝʥʪʨʦʚ CMS ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʧʦʩʣʝ ʟʘʧʫʩʢʘ ɹɸʂ 
 

(ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʥʬʝʨʝʥʮʠʠ 

ñCMS Weekò, ʎɽʈʅ, 6 ï 10 

ʜʝʢʘʙʨʷ 2010 ʨ.)  
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ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘ ɺʂ ʅʅʎ ʍʌʊʀ ʚ 2011 ʛ.  
 

(ʜʘʥʥʳʝ ʧʦʨʪʘʣʘ PhEDEx ï CMS Data Transfers, http://cmsweb.cern.ch/phedex ) 

 

ɿʘ 2011 ʛ. ʥʘ ʊ2-ʮʝʥʪʨ T2_UA_KIPT ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ  

ʙʦʣʝʝ 100 TB ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ CMS 



Fulfillment of CMS MoA Obligations in 2011  

ʦʙʩʣʫʞʠʚʘʥʠʝ T2_UA_KIPT ʚ 2011 ʛ. ʟʘʯʪʝʥʦ ʚ 

ʎɽʈʅ ʥʘ ʫʨʦʚʥʝ 8.1 FTE-ʤʝʩ. ʨʘʙʦʪ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ CMS (ʥʘʨʷʜʫ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩ ʜʝʞʫʨʩʪʚʘʤʠ ʥʘ ʢʦʣʣʘʡʜʝʨʝ) 
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4. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ CMS  
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ʇʨʦʙʣʝʤʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ CMS 

ʇʨʠ Õ s = 14 ʊʵɺ   spp º 100 mb = 10-25 ʩʤ2  

 

 s [pp ­ H0+X ­ Z0Z0 +X ­ e+e-(m+m-)`n n  +X ]  º 0.08 pb 

 

s [pp ­ H0+X ­ Z0Z0 +X ­     2 e+e-(m+m-)  +X ]      º 0.013 pb º 10-38 ʩʤ2  

                              (MH º 200 ɻʵɺ/ʩ2)  

 

 

ʀʛʦʣʢʘ: ~ 30 ʤʤ3 = 3x10-8 ʤ3;   

ʉʪʦʛ ʩʝʥʘ: 30 ʤ3    Ý ʥʘʡʪʠ ʠʛʦʣʢʫ ʚ ʩʪʦʛʫ ʚ ~104 ʨʘʟ ʣʝʛʯʝ (!) 

 

 

 


