
ʅʠʢʦʣʘʡ ʊʦʧʯʠʝʚ 

ɺʦʩʴʤʳʝ ʏʝʨʝʥʢʦʚʩʢʠʝ ʯʪʝʥʠʷ, ʌʀɸʅ, ʄʦʩʢʚʘ, 14 ʘʧʨʝʣʷ 2015 ʛ. 

ʅʦʚʳʝ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ 

ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 

ʚʳʩʦʢʠʭ ʠ ʩʚʝʨʭʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ 

ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

çɻɸʄʄɸ-400è 
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ʂʦʤʧʣʝʢʩ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ çɻɸʄʄɸ-400è 

(ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʂʅɸ çɻɸʄʄɸ-400è ï ʌʀɸʅ, 

ʩʦʠʩʧʦʣʥʠʪʝʣʠ ʄʀʌʀ, ʅʀʀʉʀ ʈɸʅ, ʅʀʀʕʄ, ʌʊʀ) 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

- ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʦʛʦ ʛʘʤʤʘ-  

  ʠʟʣʫʯʝʥʠʷ (ʦʪ 100 ʄʵɺ ʜʦ 3000 ɻʵɺ); 

- ʧʦʠʩʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʘʭ                             

ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʵʣʝʢʪʨʦʥ-

ʧʦʟʠʪʨʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʯʘʩʪʠʮʘʤʠ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè; 

- ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʪʦʢʦʚ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ+ʧʦʟʠʪʨʦʥʦʚ ʠ ʷʜʝʨ; 

- ʨʝʛʠʩʪʨʘʮʠʠ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, 

ʧʦʪʦʢʦʚ   ʵʣʝʢʪʨʦʥʦʚ+ʧʦʟʠʪʨʦʥʦʚ, ʷʜʝʨ ʧʨʠ ʩʦʣʥʝʯʥʳʭ 

ʚʩʧʳʰʢʘʭ 

- ʧʦʠʩʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ. 
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ʂʅɸ çɻɸʄʄɸ-400è ʥʘ 

ʧʣʘʪʬʦʨʤʝ çʅʘʚʠʛʘʪʦʨè 

ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ 

çʂʆʅʋʉ-ʌɻè  

ɿʚʝʟʜʥʳʝ ʜʘʪʯʠʢʠ (2) 

4 ʜʝʪʝʢʪʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

2 ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʝʪʝʢʪʦʨʘ 

ʄʘʛʥʠʪʦʤʝʪʨʳ (2) 

ʇʣʘʪʬʦʨʤʘ çʅʘʚʠʛʘʪʦʨè 

(ʅʇʆ ʠʤ. ʉ.ɸ. ʃʘʚʦʯʢʠʥʘ) 

ɻʘʤʤʘ-ʪʝʣʝʩʢʦʧ ɻɸʄʄɸ-400 

ʉʆʊʈ 
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ʆʈɹʀʊɸ ɻɸʄʄɸ-400 ʀ ʈɽɾʀʄʓ 

ʅɸɹʃʖɼɽʅʀʗ 

ʅʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʨʙʠʪʳ:  

-ʘʧʦʛʝʡ 300 000 ʢʤ; 

-ʧʝʨʠʛʝʡ 500 ʢʤ; 

-ʥʘʢʣʦʥʝʥʠʝ 51.4Ü. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʉʦʣʥʮʘ, ʃʫʥʳ ʠ ɿʝʤʣʠ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʦʨʙʠʪʘ 

ʧʦʣʥʦʩʪʴʶ ʚʳʡʜʝʪ ʠʟ ʨʘʜ. ʧʦʷʩʦʚ ʩʪʘʥʝʪ ʢʨʫʛʦʚʦʡ ʩ ʨʘʜʠʫʩʦʤ ~200000 ʢʤ. 

ʊ.ʦ. ʦʨʙʠʪʘ ʚʥʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʷʩʦʚ ʠ ʥʝ ʟʘʪʝʥʷʝʪʩʷ ɿʝʤʣʝʡ 

ʆʩʥʦʚʥʦʡ ʨʝʞʠʤ ʥʘʙʣʶʜʝʥʠʡ: 

-ʜʣʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ (ʜʦ 100 ʜʥʝʡ) 

ɻʘʣʘʢʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠ 

ʧʨʦʪʷʞʝʥʥʳʭ ʛʘʤʤʘ-ʠʩʪʦʯʥʠʢʦʚ 
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ʉʦʛʣʘʩʥʦ ʌʂʇ 2016-2025 ʟʘʧʫʩʢ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʥʘʤʝʯʝʥ ʥʘ 2023 ʛ. 



ʌʠʟʠʯʝʩʢʘʷ ʩʭʝʤʘ ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʘ ɻɸʄʄɸ-400 

ʂʦʥʚʝʨʪʝʨ-ʪʨʝʢʝʨ (ʂ) 

W+Si-ʩʪʨʠʧʳ 

(ʰʘʛ 0,08 ʤʤ) (1 X0) 

 INFN (ʀʪʘʣʠʷ) 

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʘʷ 

ɸʥʪʠʩʦʚʧʘʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ (ɸʉ) 

ʄʀʌʀ 

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʘʷ 

ɺʨʝʤʷʧʨʦʣʝʪʥʘʷ ʩʠʩʪʝʤʘ (ɺʇʉ) 

ʄʀʌʀ 
ʂʘʣʦʨʠʤʝʪʨ (ʂʂ1) 

CsI(Tl)+Si-ʩʪʨʠʧʳ (2 X0) 

ʌʀɸʅ + INFN (ʀʪʘʣʠʷ) 

ʂʘʣʦʨʠʤʝʪʨ (ʂʂ2)  

CsI(Tl)  (23 X0) 

ʌʀɸʅ + INFN (ʀʪʘʣʠʷ) 

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ (ʉ3, ʉ4)  

ɹʦʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ (ɹɼʂ)  

ʄʀʌʀ 

ʅʝʡʪʨʦʥʥʳʡ ʜʝʪʝʢʪʦʨ 

(ʅɼ)  

ʄʀʌʀ 

ʉʠʩʪʝʤʘ ʩʙʦʨʘ  

ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʅʀʀʉʀ ʈɸʅ 

eĭ 

e+ 

ɔ 

5 

ȹɗ~0,01Á 

ȹE/E~1% 

(Eɔ>100 ɻʵɺ) 

1 - ʛʘʤʤʘ-ʢʚʘʥʪʳ,  

ʵʣʝʢʪʨʦʥʳ +ʧʦʟʠʪʨʦʥʳ 

X0 =1+ 25 ʨ.ʝ.ʜ., ɚ0 = 1.2  ̫ .ʜ.  

     (ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʦʙʳʪʠʡ) 

2 - ʵʣʝʢʪʨʦʥʳ + ʧʦʟʠʪʨʦʥʳ ʠ 

ʷʜʨʘ 

     X0 = 54 ʨ.ʝ.ʜ., ɚ0 = 2.5  ̫ .ʜ. 

     (ʜʣʷ ʙʦʢʦʚʳʭ ʩʦʙʳʪʠʡ) 
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EGRET 

ʇʝʨʠʦʜ ʨʘʙʦʪʳ: 1991-2000 ʛʛ. 

ɼʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ: 30 ʄʵɺ - 30 ɻʵɺ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 Sɻ ʬʬ= 6000 ʩʤ2, DJ =0,2  ̄(300 ʄʵɺ), 

DE/E =15% (550 ʄʵɺ), 

ʫʟʢʦ- ʠ ʰʠʨʦʢʦʟʘʟʦʨʥʳʝ ʀʂ, 

NaI(Tl) ʢʘʣʦʨʠʤʝʪʨ ï 8 ʨ.ʝ.ʜ. 
 

ɻɸʄʄɸ-1 

ʇʝʨʠʦʜ ʨʘʙʦʪʳ: 1990-1992 ʛʛ. 

ɼʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ: 50 ʄʵɺ - 5 ɻʵɺ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 Sɻ ʬʬ=1400 ʩʤ
2, DJ =1,2̄  (300 ʄʵɺ), 

DE/E =34% (550 ʄʵɺ), 

ʰʠʨʦʢʦʟʘʟʦʨʥʳʝ ʀʂ, ɻʏʉ, 

ʩʮʠʥʪ.-ʩʚʠʥʮ. ʢʘʣʦʨʠʤʝʪʨ ï 7.4 ʨ.ʝ.ʜ. 

ɺʓɼɽʃɽʅʀɽ ɻɸʄʄɸ-ʂɺɸʅʊʆɺ 

Fɔ/Fe/Fp=1/102/105 

Ee > 7 ʄʵɺ 

Ep > 12 ɻʵɺ 

Ñ20Á 



ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʘʤʤʘ-ʢʚʘʥʪʘ (Eɔ = 100 ɻʵɺ) ʩ ʚʝʱʝʩʪʚʦʤ 

ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʘ ɻɸʄʄɸ-400 ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʯʘʩʪʠʮ 

çʦʙʨʘʪʥʦʛʦ ʪʦʢʘè 
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Fermi-LAT  ɻɸʄʄɸ-400 

eĭ 

e+ 

ɔ 

ʉʨʘʚʥʝʥʠʝ ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʦʚ Fermi-LAT ʠ ɻɸʄʄɸ-400 

8 



ɻɸʄʄɸ-400 ï ʢʦʥʚʝʨʪʝʨ (1X0) 
- 8 ʩʣʦʝʚ W (0,1X0) + Si(x, y) 

-2 ʩʣʦʷ Si(x, y) 

- ʰʘʛ 0, 08 ʤʤ 

- ʘʥʘʣʦʛʦʚʳʡ ʩʲʝʤ ʠʥʬʦʨʤʘʮʠʠ 

Fermi-LAT ï ʢʦʥʚʝʨʪʝʨ  (1,5X0) 
- 12 ʩʣʦʝʚ W(0,03X0) + Si(x, y) ï front 

- 4 ʩʣʦʷ W(0,18X0) + Si(x, y) ï back 

- 2 ʩʣʦʷ Si(x, y) 

- ʰʘʛ 0, 225 ʤʤ 

- ʙʠʥʘʨʥʳʡ ʩʲʝʤ ʠʥʬʦʨʤʘʮʠʠ 
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Fermi-LAT : 

ɺʠʜ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʪʨʝʢʝʨʘ ʠ 

ʢʘʣʦʨʠʤʝʪʨʘ 



ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʣʠʚʥʷ, ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʢʘʣʦʨʠʤʝʪʨʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʝʨʛʠʠ ʚʝʨʪʠʢʘʣʴʥʦ ʧʘʜʘʶʱʠʭ 

ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʜʣʷ ɻɸʄʄɸ-400 ʠ Fermi-LAT . 
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ʉʀʉʊɽʄɸ Fermi-LAT  ɻɸʄʄɸ-400 

ɸʥʪʠʩʦʚʧʘʜʘʪʝʣʴʥʘʷ 

-ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

-ʤʝʪʦʜʳ ʧʦʜʘʚʣʝʥʠʷ ʆʊ 

 

0,9997 

ʩʝʛʤʝʥʪʘʮʠʷ 

ʦʜʥʦʩʣʦʡʥʳʝ ʩʮ. ʜʝʪ-ʨ  r

 

0,999995 

ʩʝʛʤʝʥʪʘʮʠʷ 

ʜʚʫʭʩʣʦʡʥʳʝ ʩʮ. ʜʝʪ-ʨ  r

ʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜ 

ɺʨʝʤʷʧʨʦʣʝʪʥʘʷ 

-ʧʨʦʣʝʪʥʘʷ ʙʘʟʘ, ʤʤ 

-ʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜ ʧʦʜʘʚʣʝʥʠʷ ʆʊ 

ʥʝʪ 

 

500  

ʜʘ 

ʂʦʥʚʝʨʪʝʨ 

-ʰʘʛ, ʤʢʤ 

-ʩʲʝʤ ʠʥʬʦʨʤʘʮʠʠ 

Si(ʩʪʨʠʧʳ)+W 

225 

ɹʠʥʘʨʥʳʡ 

Si(ʩʪʨʠʧʳ)+W 

80 

ɸʥʘʣʦʛʦʚʳʡ 

ʂʘʣʦʨʠʤʝʪʨ 

- ʪʦʣʱʠʥʘ  

CsI(Tl) 

8,5 ʨ.ʝ.ʜ. 

 

 

ʂʂ1 - 2 ʨ.ʝ.ʜ. CsI(Tl)+Si 

ʂʂ2 - 23 ʨ.ʝ.ʜ. CsI(Tl) 

ʅʝʡʪʨʦʥʥʳʡ ʜʝʪʝʢʪʦʨ 

- ʜʦʧ. ʚʳʜʝʣʝʥʠʝ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ 

- ʨʝʞʝʢʮʠʷ ʧʨʦʪʦʥʦʚ ʦʪ ʵʣʝʢʪʨʦʥʦʚ 

ʥʝʪ ʝʩʪʴ 

ʊʨʠʛʛʝʨʥʘʷ 

- ʪʨʠʛʛʝʨ 

ʉʨʘʚʥʝʥʠʝ ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧʦʚ Fermi-LAT ʠ ɻɸʄʄɸ-400 
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ʉʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɻɸʄʄɸ-400 ʠ Fermi-LAT  

Fermi-LAT  ɻɸʄʄɸ-400 

 ʆʨʙʠʪʘ ʢʨʫʛʦʚʘʷ, 565 ʢʤ 

ʚʳʩʦʢʦʵʣʣʠʧʪʠʯʝʩʢʘʷ,  

500-300000 ʢʤ 

(ʙʝʟ ʟʘʪʝʥʝʥʠʷ ɿʝʤʣʝʡ) 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʦʙʟʦʨ ʥʝʙʘ (3 ʯʘʩʘ) ʥʘʙʣʶʜʝʥʠʝ (ʜʦ 100 ʜʥʝʡ) 

ʕʢʩʧʦʟʠʮʠʷ/ʚʨʝʤʷ ʨʘʙʦʪʳ 1/7 1 

 ʕʥʝʨʛ.  ʜʠʘʧʘʟʦʥ 20 ʄʵɺ - 300 ɻʵɺ (ɔ, e) 
100 ʄʵɺ ï 3 ʊʵɺ (ɔ) 

100 ʄʵɺ ï 20 ʊʵɺ (e) 

 ʕʬʬʝʢʪ. ʧʣʦʱʘʜʴ  

(Eɔ > 1 ɻʵɺ) 

~6500 ʩʤ2 (total) 

~4000 ʩʤ2 (front) 
~4000 ʩʤ2 

 ʂʦʦʨʜ. ʜʝʪʝʢʪʦʨʳ Si ʩʪʨʠʧʳ (ʰʘʛ 0.23 ʤʤ) Si ʩʪʨʠʧʳ (ʰʘʛ 0.08 ʤʤ) 

 ʋʛʣʦʚʦʝ ʨʘʟʨʝʰʝʥʠʝ  
~0.2̄  (Eɔ = 10 ɻʵɺ)  

  ~0.1  ̄(Eɔ > 100 ɻʵɺ)  

~0.1̄  (Eɔ = 10 ɻʵɺ)  

  ~0.01̄  (Eɔ > 100 ɻʵɺ)  

 ʂʘʣʦʨʠʤʝʪʨ 

 - ʪʦʣʱʠʥʘ 

CsI(Tl) 

~8.5X0 

CsI(Tl)+Si 

~25X0 

 ʕʥʝʨʛ. ʨʘʟʨʝʰʝʥʠʝ 
~10% (Eɔ = 10 ɻʵɺ)  

  ~10% (Eɔ > 100 ɻʵɺ)  

~3% (Eɔ = 10 ɻʵɺ)  

  ~1% (Eɔ > 100 ɻʵɺ)  

 ʂʦʵʬʬ. ʨʝʞʝʢʮʠʠ ʧʨʦʪʦʥʦʚ ~104 ~5ʭ105 

 ʄʘʩʩʘ 2800 ʢʛ 4100 ʢʛ 

 ʆʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ 15 ɻʙʘʡʪ/ʜʝʥʴ 100 ɻʙʘʡʪ/ʜʝʥʴ 
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