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ʂʦʤʧʣʝʢʩ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ çɻɸʄʄɸ-400è 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

- ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʦʛʦ ʛʘʤʤʘ-  

  ʠʟʣʫʯʝʥʠʷ; 

- ʧʦʠʩʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʘʭ                             

ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʪ ʜʠʩʢʨʝʪʥʳʭ ʠ 

ʧʨʦʪʷʞʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʯʘʩʪʠʮʘʤʠ 

çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè; 

- ʨʝʛʠʩʪʨʘʮʠʠ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʪ 

ʧʝʨʝʤʝʥʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ 

ʧʨʠʨʦʜʳ ʫʩʢʦʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ 

ʵʪʠʭ ʠʩʪʦʯʥʠʢʘʭ; 

- ʧʦʠʩʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ; 

- ʨʝʛʠʩʪʨʘʮʠʠ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ ʷʜʝʨ; 

- ʨʝʛʠʩʪʨʘʮʠʠ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, 

ʧʦʪʦʢʦʚ   ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʟʠʪʨʦʥʦʚ, ʷʜʝʨ ʧʨʠ ʩʦʣʥʝʯʥʳʭ 

ʚʩʧʳʰʢʘʭ. 



ɻɸʄʄɸ-ʊɽʃɽʉʂʆʇ ɻɸʄʄɸ-400 
 

ɻɸʄʄɸ-400 ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʩ 

ʵʥʝʨʛʠʝʡ 100 ɻʵɺ ʩ ʥʘʠʣʫʯʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʫʛʣʦʚʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ~0.01Ü, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ~1%, ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʝʞʝʢʮʠʠ ʧʨʦʪʦʥʦʚ ~106, ʥʦ ʩʧʦʩʦʙʝʥ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʪʦʢʠ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʵʣʝʢʪʨʦʥʦʚ + ʧʦʟʠʪʨʦʥʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʄʵɺ ʜʦ 10 ʊʵɺ, ʘ ʪʘʢʞʝ ʧʦʪʦʢʠ ʚʳʩʦʢʦ-

ʵʥʝʨʛʠʯʥʳʭ ʷʜʝʨ. ʕʬʬʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ ɻɸʄʄɸ-400 ~4000 ʩʤ2 

ʧʨʠ Eɔ > 1 ɻʵɺ, ʦʙʱʘʷ ʤʘʩʩʘ 4100 ʢʛ, ʧʦʪʨʝʙʣʝʥʠʝ ~2000 ɺʪ, ʦʙʲʝʤ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 100 ɻʙʘʡʪ/ʜʝʥʴ. ɺ ʩʦʩʪʘʚ ʂʅɸ 

çɻɸʄʄɸ-400è ʢʨʦʤʝ ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʘ ʚʭʦʜʷʪ ʪʘʢʞʝ ʜʚʘ ʟʚʝʟʜʥʳʭ 

ʜʘʪʯʠʢʘ ʩ ʪʦʯʥʦʩʪʴʶ 5", ʜʚʘ ʤʘʛʥʠʪʦʤʝʪʨʘ, ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ ʂʆʅʋʉ-ʌɻ. 



ʂʅɸ çɻɸʄʄɸ-400è ʥʘ 

ʧʣʘʪʬʦʨʤʝ çʅʘʚʠʛʘʪʦʨè 

ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ 

çʂʆʅʋʉ-ʌɻè (6) 

(ʌʊʀ ʠʤ. ɸ.ʌ. ʀʦʬʬʝ) 

 

ɿʚʝʟʜʥʳʝ ʜʘʪʯʠʢʠ (2) 

4 ʜʝʪʝʢʪʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

2 ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʝʪʝʢʪʦʨʘ 

ʄʘʛʥʠʪʦʤʝʪʨʳ (2) 

ʇʣʘʪʬʦʨʤʘ çʅʘʚʠʛʘʪʦʨè 

(ʅʇʆ ʠʤ. ʉ.ɸ. ʃʘʚʦʯʢʠʥʘ) 

ɻʘʤʤʘ-ʪʝʣʝʩʢʦʧ ɻɸʄʄɸ-400 

ʉʆʊʈ 

(ʅʀʀʕʄ, ʀʩʪʨʘ) 



ʉʍɽʄɸ ɺʓɺɽɼɽʅʀʗ ɻɸʄʄɸ-400 

ʇʨʦʝʢʪ çɻɸʄʄɸ-400è ʚʢʣʶʯʝʥ ʚ ʌʂʇ 2009-2015 ʠ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʌʂʇ 2016-2025. ɿʘʧʫʩʢ ɻɸʄʄɸ-400 ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ 2021 ʛ. ʩ 

ʧʦʤʦʱʴʶ ʈʅ çʇʨʦʪʦʥ-ʄè ʚʤʝʩʪʝ ʩ ʈɹ çɹʨʠʟè.  

ʉʨʦʢ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʦʣʝʝ 7 ʣʝʪ.  



ʆʈɹʀʊɸ ɻɸʄʄɸ-400 ʀ ʈɽɾʀʄʓ 

ʅɸɹʃʖɼɽʅʀʗ 

ʅʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʨʙʠʪʳ:  

-ʘʧʦʛʝʡ 300 000 ʢʤ; 

-ʧʝʨʠʛʝʡ 500 ʢʤ; 

-ʥʘʢʣʦʥʝʥʠʝ 51.4Ü. 

ʆʨʙʠʪʘ ʥʝ ʙʫʜʝʪ ʟʘʪʝʥʷʪʴʩʷ 

ɿʝʤʣʝʡ 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʉʦʣʥʮʘ, ʃʫʥʳ ʠ ɿʝʤʣʠ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 6 

ʤʝʩʷʮʝʚ ʦʨʙʠʪʘ ʧʦʣʥʦʩʪʴʶ ʚʳʡʜʝʪ ʠʟ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʷʩʦʚ 

ʩʪʘʥʝʪ ʢʨʫʛʦʚʦʡ ʩ ʨʘʜʠʫʩʦʤ ~200000 ʢʤ. 

ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʥʘʙʣʶʜʝʥʠʡ: 

-ʜʣʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ (~100 ʜʥʝʡ) 

ɻʘʣʘʢʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠ 

ʧʨʦʪʷʞʝʥʥʳʭ ʛʘʤʤʘ-ʠʩʪʦʯʥʠʢʦʚ; 

-ʤʦʥʠʪʦʨʠʥʛ ʥʝʙʝʩʥʦʡ ʩʬʝʨʳ. 



ʌʠʟʠʯʝʩʢʘʷ ʩʭʝʤʘ ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʘ ɻɸʄʄɸ-400 

ʂʦʥʚʝʨʪʝʨ-ʪʨʝʢʝʨ 

(C), INFN (ʀʪʘʣʠʷ) 

ɸʥʪʠʩʦʚʧʘʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ  

(AC), ʄʀʌʀ 

ɺʨʝʤʷʧʨʦʣʝʪʥʘʷ ʩʠʩʪʝʤʘ  

(ToF), ʄʀʌʀ 

ʂʘʣʦʨʠʤʝʪʨ 

(CC1),  

ʌʀɸʅ + INFN (ʀʪʘʣʠʷ) 

ʂʘʣʦʨʠʤʝʪʨ 

(CC2),  

ʌʀɸʅ + INFN (ʀʪʘʣʠʷ) 

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ (S3, S4)  

ɹʦʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ (LD)  

ʄʀʌʀ 

ʅʝʡʪʨʦʥʥʳʡ ʜʝʪʝʢʪʦʨ 

(ND),  

ʄʀʌʀ 

ʂʦʥʩʪʨʫʢʮʠʷ, ʉʆʊʈ,  

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

ʅʀʀʕʄ, ʀʩʪʨʘ 

ʉʠʩʪʝʤʘ ʩʙʦʨʘ  

ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʅʀʀʉʀ ʈɸʅ 

eĭ 

e+ 

ɔ 



  

ʕʇ 

(ʵʩʢʠʟʥʳʡ ʧʨʦʝʢʪ) 

 

2009-2010 ʛʛ. 

ɼʕʇ 

(ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʩʢʠʟʥʦʤʫ 

ʧʨʦʝʢʪʫ) 

2011-2012 ʛʛ. 

ʊʇ 

(ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʝʢʪ) 

2013-2014 ʛʛ. 

ɼʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ 30-1000 ɻʵɺ 0,1-3000 ɻʵɺ 0,1-3000 ɻʵɺ 

ʋʛʣʦʚʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 

(ʧʨʠ Eɔ > 100 ɻʵɺ) 

0,2Á ~0,01Á ~0,01Á 

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 

(ʧʨʠ Eɔ > 10 ɻʵɺ) 

~ 3% ~1% ~1% 

 ʏʫʚʩʪʚʠʪʝʣʴʥʘʷ 

ʧʣʦʱʘʜʴ 
0,44 ʤ2 0,64 ʤ2 1,0 ʤ2 

ɺʝʩ 1700 ʢʛ 2600 ʢʛ 4100 ʢʛ 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 800 ɺʪ 2000 ɺʪ 2000 ɺʪ 

ʆʙʲʝʤ 

ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

500 ʄʙʘʡʪ/ʩʫʪʢʠ 100 ɻʙʘʡʪ/ʩʫʪʢʠ 100 ɻʙʘʡʪ/ʩʫʪʢʠ 

ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ 

ʯʘʩʪʠʮʳ 

ʛʘʤʤʘ-ʢʚʘʥʪʳ, 

ʵʣʝʢʪʨʦʥʳ, 

ʧʦʟʠʪʨʦʥʳ, ʧʨʦʪʦʥʳ, 

ʷʜʨʘ 

ʛʘʤʤʘ-ʢʚʘʥʪʳ, ʵʣʝʢʪʨʦʥʳ, 

ʧʦʟʠʪʨʦʥʳ, ʧʨʦʪʦʥʳ, ʷʜʨʘ 

ʛʘʤʤʘ-ʢʚʘʥʪʳ, 

ʵʣʝʢʪʨʦʥʳ, 

ʧʦʟʠʪʨʦʥʳ, 

ʧʨʦʪʦʥʳ, ʷʜʨʘ 



ɿʘʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ 

Åʇʨʦʚʝʜʝʥʠʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʂʅɸ çɻɸʄʄɸ-400è 

Åʈʘʟʨʘʙʦʪʢʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʢʝʪʦʚ ʩʠʩʪʝʤ 

ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʘ ʠ ʤʘʢʝʪʘ ʂʅɸ çɻɸʄʄɸ-

400è ʚ ʮʝʣʦʤ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 



ʈʘʩʯʝʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɻɸʄʄɸ-400 

ʈʘʩʯʝʪʥʳʝ ʛʨʫʧʧʳ: ʌʀɸʅ+ʄʀʌʀ, ʌʊʀ, INFN 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ɻ ~ 0,5 ʤ2ʩʨ 

 

ʕʬʬʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ Sɻ ʬ ~ 4000 ʩʤ
2 

Ee, ɻʵɺ ʂʦʵʬʬʠʮʠʝʥʪ 

ʨʝʞʝʢʮʠʠ 

50 (12.8Ñ2)Ĭ105 

100 (4.0Ñ0.7)Ĭ105 

200 (5.0Ñ0.7)Ĭ105 

1000 (4.1Ñ0.7)Ĭ105 





ʃʘʙʦʨʘʪʦʨʥʳʡ ʤʘʢʝʪ çɻɸʄʄɸ-400è - 1 
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