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Åʋʯʘʩʪʚʦʚʘʣʥʘʚʩʝʭɻʪʘʧʘʭʨʘʟʨʘʙʦʪʢʠʠ ʩʦʟʜʘʥʠʷʥʦʚʦʛʦʚʳʩʦʢʦʩʝʛʤʝʥʪʠʨʦʚʘʥʦʛʦʪʨʝʭʤʝʨʥʦʛʦ

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦʥʝʡʪʨʠʥʥʦʛʦʜʝʪʝʢʪʦʨʘSuperFGDʜʣʷɻʢʩʧʝʨʠʤʝʥʪʘʊ2ʂ.

ÅʇʨʠʥʠʤʘʣʘʢʪʠʚʥʦʝʫʯʘʩʪʠʝʚʪʝʩʪʝʥʘʧʫʯʢʝʟʘʨʷʞʝʥʥʳʭʯʘʩʪʠʮʫʩʢʦʨʠʪʝʣʷPSʚCERNʧʝʨʚʦʛʦʧʨʦʪʦʪʠʧʘ

ʜʝʪʝʢʪʦʨʘSuperFGDʠʚʦʧʨʝʜʝʣʝʥʠʠʧʘʨʘʤʝʪʨʦʚʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭʢʫʙʠʢʦʚ.

Åʆʩʫʱʝʩʪʚʣʷʣʪʝʩʪʠʨʦʚʘʥʠʝʥʘʢʦʩʤʠʯʝʩʢʠʭʤʶʦʥʘʭʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭʢʫʙʠʢʦʚ,ʠʟʛʦʪʦʚʣʝʥʥʳʭʜʣʷ

ʜʝʪʝʢʪʦʨʘSuperFGD.ʉʧʦʤʦʱʴʶʢʦʩʤʠʯʝʩʢʠʭʤʶʦʥʦʚʠʩʩʣʝʜʦʚʘʣʦʩʣʘʙʣʝʥʠʝʩʠʛʥʘʣʘʚʩʧʝʢʪʨʦʩʤʝʱʘʶʱʠʭ

ʚʦʣʦʢʥʘʭKurarayY11 (ʤʷʛʢʦʛʦʪʠʧʘʩʜʚʦʡʥʦʡʦʙʦʣʦʯʢʦʡ). ɺʦʣʦʢʥʘʪʘʢʦʛʦʪʠʧʘʙʫʜʫʪʠʩʧʦʣʴʟʦʚʘʪʴʩʷʚ

ʜʝʪʝʢʪʦʨʝSuperFGD.

Åʆʩʫʱʝʩʪʚʠʣʪʝʩʪʠʨʦʚʘʥʠʝʚʩʝʭ,ʧʨʠʤʝʥʷʝʤʳʭʚʜʝʪʝʢʪʦʨʝNewCHOD,ʤʠʢʨʦʧʠʢʩʝʣʴʥʳʭʬʦʪʦʜʝʪʝʢʪʦʨʦʚ

SensLSiPM (SiliconPhotomultiplier).

ÅʇʨʠʥʠʤʘʣʫʯʘʩʪʠʝʚʦʧʨʝʜʝʣʝʥʠʝʦʩʥʦʚʥʳʭʬʠʟʠʯʝʩʢʠʭʧʘʨʘʤʝʪʨʦʚʜʝʪʝʢʪʦʨʘNewCHOD ʧʦʩʣʝʝʛʦ

ʫʩʪʘʥʦʚʢʠʚɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʭʦʣʣʝNA62.

ÅʇʨʠʥʠʤʘʣʫʯʘʩʪʠʝʚʥʘʩʪʨʦʡʢʝʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡʫʩʪʘʥʦʚʢʠNA62 ʠʢʦʥʪʨʦʣʝʟʘʩʪʘʙʠʣʴʥʦʩʪʴʶʨʘʙʦʪʳ

ʜʝʪʝʢʪʦʨʘNewCHODʚʦʚʨʝʤʷʩʝʘʥʩʦʚʧʦʥʘʙʦʨʫʩʪʘʪʠʩʪʠʢʠʵʢʩʧʝʨʠʤʝʥʪʘNA62.

ÅʇʨʦʠʟʚʝʣʤʦʜʝʣʠʨʦʚʘʥʠʝʧʨʦʭʦʞʜʝʥʠʷʤʶʦʥʥʦʛʦʛʘʣʦʧʫʯʢʘʚʜʦʣʴʣʠʥʠʠʵʢʩʧʝʨʠʤʝʥʪʘNA62ʠʦʧʨʝʜʝʣʠʣ

ʟʘʛʨʫʟʢʠʤʶʦʥʘʤʠʛʘʣʦʨʘʟʣʠʯʥʳʭʵʣʝʤʝʥʪʦʚʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡʫʩʪʘʥʦʚʢʠNA62. ʇʦʜʨʦʙʥʦʨʘʩʩʤʦʪʨʝʣ

ʢʦʦʨʜʠʥʘʪʥʦʝʨʘʩʧʨʝʜʝʣʝʥʠʝʠʥʪʝʥʩʠʚʥʦʩʪʠʤʶʦʥʥʦʛʦʛʘʣʦʧʝʨʝʜʨʘʩʧʘʜʥʳʤʦʙʲʝʤʦʤ.
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʪʦʨʦʤ ʥʘ 13 ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʜʦʢʣʘʜʦʚ:

Åɼʦʢʣʘʜ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ: ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʝʩʩʠʷ-ʢʦʥʬʝʨʝʥʮʠʷ ʩʝʢʮʠʠ ʗʌ ʆʌʅ ʈɸʅ, ɼʫʙʥʘ, ʈʦʩʩʠʷ, 

12-15 ʘʧʨʝʣʷ 2016 ʛʦʜʘ, ʌʝʜʦʪʦʚ ʉ.ɸ. ɼʝʪʝʢʪʦʨ New CHODʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ NA62 (CERN) // ʉ.ɸ. 

ʌʝʜʦʪʦʚ

Åʌʝʜʦʪʦʚ ʉ.ɸ. // ʄʶʦʥʥʦʝ ʛʘʣʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ NA62 (CERN) // III ʄʝʞʠʥʩʪʠʪʫʪʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʢʦʩʤʦʣʦʛʠʷè, ɼʦʣʛʦʧʨʫʜʥʳʡ, ʈʦʩʩʠʷ, 27-28 ʘʧʨʝʣʷ 2017 

ʛʦʜʘ 

Åɼʦʢʣʘʜ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ: ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʝʩʩʠʷ-ʢʦʥʬʝʨʝʥʮʠʷ ʉʝʢʮʠʠ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʆʌʅ ʈɸʅ 

çʌʠʟʠʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡè, ʧʦʩʚʷʱʝʥʥʘʷ 50-ʣʝʪʠʶ ɹʘʢʩʘʥʩʢʦʡ ʥʝʡʪʨʠʥʥʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ, 6-8 ʠʶʥʷ 2017 ʛʦʜʘ, ʌʝʜʦʪʦʚ ʉ.ɸ. The New CHOD detector for the NA62 

experiment at CERN 

Åɼʦʢʣʘʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʦʣʝ-ʢʦʥʬʝʨʝʥʮʠʠ Moscow International School of Physics, ɺʦʨʦʥʦʚʦ, ʈʦʩʩʠʷ, 

20-27 ʬʝʚʨʘʣʷ 2019 ʛʦʜʘ, S. Fedotov, A. Blondel,.. et al. çNew 3D fine-grained scintillator detector for a T2K 

ND280 neutrino active targetè 

Åɼʦʢʣʘʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠçInstrumentation for Colliding Beam Physicsè(INSTR-20), 

ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ, 24-28 ʬʝʚʨʘʣʷ2020 ʛʦʜʘ, S. Fedotov for ND280 upgrade group çNew 3D fine-grained 

scintillation detector for the T2K experimentè
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ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʧʫʙʣʠʢʘʮʠʡ:
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13(02):P02006-P02006

5. O. Mineev, S. Fedotov,.. et al. Parametersof a fine-grained scintillator detectorprototypewith 3D WLS fiber
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September2018

6. O. Mineev, S. Fedotov,.. et al. Beamtestresultsof 3D fine-grainedscintillator detectorprototypefor a T2K ND280

neutrinoactivetargetNuclear Instrument andMethodsin PhysicsVolume923, 11April 2019, Pages134-138

7. S. Fedotov,on behalf of the T2K ND280 Upgradeworking group (1 author) New 3D fine-grained scintillation

detectorfor theT2K experiment,JINST, Volume15, July2020

8. A. Blondel,é, S. Fedotov,éet al. The SuperFGDPrototype charged particle beam test // JINST, No. 15,

December2020
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ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨ ŭ

ʂʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʘʝʤʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʥʝʡʪʨʠʥʦ ʚ 

ʧʫʯʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʶʦʥʥʳʭ ʥʝʡʪʨʠʥʦ

ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ sin2(ɗ13) ʠ ȹά ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʤʘʩʩ 

ʥʝʡʪʨʠʥʦ

ʂʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʘʝʤʳʭ ʤʶʦʥʥʳʭ ʥʝʡʪʨʠʥʦ ʠ ʘʥʪʠʥʝʡʪʨʠʥʦ ʚ 

ʜʘʣʴʥʝʤ ʜʝʪʝʢʪʦʨʝ ʧʨʠ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʠ ʦʩʮʠʣʣʷʮʠʡ

ɺʝʨʦʷʪʥʦʩʪʴ:

ʇʨʷʤʦʡ ʠʝʨʘʨʭʠʠ ʤʘʩʩ (m1>m2>m3) ʩʦʩʪʘʚʣʷʝʪ 88.9%

ʆʙʨʘʪʥʦʡ ʠʝʨʘʨʭʠʠ (m2>m1>m3) ʩʦʩʪʘʚʣʷʝʪ 11.1% 
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ʄʦʪʠʚʘʮʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ND280:

¶ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡʚʥʘʩʪʦʷʱʝʝʚʨʝʤʷʪʨʝʢʦʚʳʡʜʝʪʝʢʪʦʨʨʝʛʠʩʪʨʠʨʫʝʪʟʘʨʷʞʝʥʥʳʝʯʘʩʪʠʮʳ,ʦʙʨʘʟʦʚʘʥʥʳʝʚʨʝʟʫʣʴʪʘʪʝ

ʥʝʡʪʨʠʥʥʳʭʚʟʘʠʤʦʜʝʡʩʪʚʠʡʠʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷʚʥʘʧʨʘʚʣʝʥʠʠʧʘʜʘʶʱʝʛʦʥʝʡʪʨʠʥʥʦʛʦʧʫʯʢʘ,ʚʪʦʚʨʝʤʷʢʘʢ

ʨʝʛʠʩʪʨʘʮʠʷʪʘʢʠʭʯʘʩʪʠʮʚʜʘʣʴʥʝʤʜʝʪʝʢʪʦʨʝSKʧʨʦʠʩʭʦʜʠʪʚʧʦʣʥʦʤʪʝʣʝʩʥʦʤʫʛʣʝ;

¶ ʜʣʧ̫ʦʚʳʰʝʥʠʷʪʦʯʥʦʩʪʠʚʦʩʩʪʘʥʦʚʣʝʥʠʷʩʧʝʢʪʨʘʥʝʡʪʨʠʥʦʚʙʣʠʟʠʤʠʰʝʥʠ(ʜʦʦʩʮʠʣʣʷʮʠʡ)ʥʝʦʙʭʦʜʠʤʦʨʝʛʠʩʪʨʠʨʦʚʘʪʴ

ʚʩʝʟʘʨʷʞʝʥʥʳʝʯʘʩʪʠʮʳ,ʚʦʟʥʠʢʘʶʱʠʝʚʨʝʟʫʣʴʪʘʪʝʥʝʡʪʨʠʥʥʳʭʚʟʘʠʤʦʜʝʡʩʪʚʠʡ,ʚʯʘʩʪʥʦʩʪʠ,ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʧʨʦʪʦʥʳʩ

ʥʠʟʢʠʤʵʥʝʨʛʝʪʠʯʝʩʢʠʤʧʦʨʦʛʦʤ.ɺʥʘʩʪʦʷʱʝʝʚʨʝʤʷʵʪʦʪʧʦʨʦʛʜʦʚʦʣʴʥʦʚʳʩʦʢʠʩʧʝʢʪʨʥʝʡʪʨʠʥʦʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ

ʪʦʣʴʢʦʠʟʠʟʤʝʨʝʥʥʳʭʤʶʦʥʦʚ;

¶ ʧʨʠʨʘʙʦʪʝʩʧʫʯʢʦʤʤʶʦʥʥʳʭʘʥʪʠʥʝʡʪʨʠʥʦʜʣʧ̫ʦʚʳʰʝʥʠʷʪʦʯʥʦʩʪʠʦʩʮʠʣʣʷʮʠʦʥʥʳʭʧʘʨʘʤʝʪʨʦʚʥʝʦʙʭʦʜʠʤʦ

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʥʝʡʪʨʦʥʳ,ʚʦʟʥʠʢʘʶʱʠʝʧʨʠʚʟʘʠʤʦʜʝʡʩʪʚʠʠʯʝʨʝʟʟʘʨʷʞʝʥʥʳʡʪʦʢ;

¶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʵʢʩʧʝʨʠʤʝʥʪʦʚʊ2ʂ ʠHyper-Kamiokandeʢʉʈ-ʥʘʨʫʰʝʥʠʶʪʨʝʙʫʝʪʫʣʫʯʰʝʥʠʷʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ

ʧʦʛʨʝʰʥʦʩʪʝʡ,ʜʣʯ̫ʝʛʦʥʝʦʙʭʦʜʠʤʦʪʦʯʥʦʝʠʟʤʝʨʝʥʠʝʩʝʯʝʥʠʡʥʝʡʪʨʠʥʥʳʭʚʟʘʠʤʦʜʝʡʩʪʚʠʡ.

arXiv: 1901.03750
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Å ʈʘʟʤʝʨʳʢʫʙʠʢʘ(ʩʝʛʤʝʥʪʘ): 1Ĭ1Ĭ1ʩʤ3

Å ʈʘʟʤʝʨʳʜʝʪʝʢʪʦʨʘ: 192Ĭ184Ĭ56ʢʫʙʠʢʦʚ

Å ʆʙʱʘʤ̫ʘʩʩʘ: ~2ʪʦʥʥ

Å ʂʦʣʠʯʝʩʪʚʦʢʘʥʘʣʦʚʩʯʠʪʳʚʘʥʠʷ: ~60,000

ʉʠʛʥʘʣ ʩ ʢʘʞʜʦʛʦ ʢʫʙʠʢʘ ʩʥʠʤʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʩʧʝʢʪʨʦʩʤʝʱʘʶʱʠʭ ʚʦʣʦʢʦʥ Kuraray Y11 ʜʠʘʤʝʪʨʦʤ 1 ʤʤ, ʦʜʠʥ ʠʟ 

ʢʦʥʮʦʚ ʢʘʞʜʦʛʦ ʚʦʣʦʢʥʘ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ Hamamatsu MPPC



26.04.2021 10

arXiv: 1912.01511

ʈʝʟʫʣʴʪʘʪʳ 

ʄʂ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ

ʅʝʡʪʨʦʥ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʝʨʝʟ 

ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʦʪʦʥʘ, ʨʦʞʜʝʥʥʦʛʦ 

ʧʨʠ ʚʪʦʨʠʯʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʥʝʡʪʨʦʥʘ. ʕʥʝʨʛʠʷ ʥʝʡʪʨʦʥʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʠʟʤʝʨʝʥʠʷ 

ʵʥʝʨʛʠʠ ʧʨʦʪʦʥʘ ʠ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ.

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʡʪʨʦʥʦʚ 

ʄʦʜʝʨʥʠʟʘʮʠʷ ND280



Hyper-Kamiokande
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arXiv: 1805.04163

ʅʦʚʳʡ ʜʘʣʴʥʠʡ ʜʝʪʝʢʪʦʨ HK

ɼʝʪʝʢʪʦʨ ND280 ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠʅʦʚʳʡ ʙʣʠʞʥʠʡ ʚʦʜʥʳʡ 

ʯʝʨʝʥʢʦʚʩʢʠʡ ʜʝʪʝʢʪʦʨ

ʇʣʘʥʠʨʫʝʤʳʝ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʧʨʦʪʦʥʘ



ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʫʙʠʢʦʚ

26.04.2021 12

ʂʫʙʠʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʢʦʤʧʘʥʠʝʡ çʋʥʠʧʣʘʩʪè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʛʦʨʦʜʝ 

ɺʣʘʜʠʤʠʨ (ʈʦʩʩʠʷ). ʉʮʠʥʪʠʣʣʷʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʠʩʪʠʨʦʣʘʩ ʜʦʙʘʚʣʝʥʠʝʤ1.5%ʧʘʨʘʪʝʨʬʝʥʠʣʘ(PTP) ʠ 0.01%

1.4-ʙʠʩ(ʪʨʠʭʣʦʨʤʝʪʠʣ)ʙʝʥʟʦʣʘ (POPOP).

ʇʦʩʣʝ ʧʨʝʩʩ-ʬʦʨʤʳ ʢʫʙʠʢʠ 

ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʛʨʘʥʠ:

10.026 ʤʤ

ʇʦʩʣʝ ʪʨʘʚʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʤ ʘʛʝʥʪʦʤ:

10.167 ʤʤ Ñ30 ʤʢʤ

ʌʣʫʢʪʫʘʮʠʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʪʚʝʨʩʪʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ:

< 50 ʤʢʤ(ʉʂʆ) 



ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʫʙʠʢʦʚ
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ɼʦʩʪʠʛʥʫʪʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭʢʫʙʠʢʦʚ (ʬʣʫʢʪʫʘʮʠʠ ʨʘʟʤʝʨʦʚ ʛʨʘʥʠ <30 

ʤʢʤ, ʬʣʫʢʪʫʘʮʠʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ <50 ʤʢʤ) ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʣʥʫʶ ʩʙʦʨʢʫ ʜʝʪʝʢʪʦʨʘ ʩʦ 

ʩʧʝʢʪʨʦʩʤʝʱʘʶʱʠʤʠ ʚʦʣʦʢʥʘʤʠ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ. 



ʊʝʩʪʳ ʧʝʨʚʦʛʦ ʧʨʦʪʦʪʠʧʘ

26.04.2021 14

ʆʩʝʥʴʶ 2017 ʛʦʜʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʪʝʩʪ ʧʝʨʚʦʛʦ ʧʨʦʪʦʪʠʧʘ ʜʝʪʝʢʪʦʨʘ 

SuperFGD.

ʇʨʦʪʦʪʠʧ ʩʦʩʪʦʷʣ ʠʟ 125(5Ĭ5Ĭ5)ʢʫʙʠʢʦʚʠ ʠʤʝʣ 75 ʢʘʥʘʣʦʚʜʣʷ ʩʯʠʪʳʚʘʥʠʷ 

ʩʠʛʥʘʣʘ

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʣʦʢʥʘ Kuraray Y11 ʜʣʠʥʦʡ 1.3 ʤ ʠ Hamamatsu MPPC 

s12571-025C

ʌʦʪʦʛʨʘʬʠʷ ʧʝʨʚʦʛʦ ʧʨʦʪʦʪʠʧʘ 

ʜʝʪʝʢʪʦʨʘ SuperFGD ʉʨʝʜʥʠʡ ʩʚʝʪʦʚʳʭʦʜ: ʩ ʦʜʥʦʛʦ ʢʫʙʠʢʘ ʥʘ ʦʜʥʦ ʚʦʣʦʢʥʦ~ 40 ʬ.ʵ./MIP , 

ʩ ʦʜʥʦʛʦ ʢʫʙʠʢʘ ʥʘ ʜʚʘ ʚʦʣʦʢʥʘ~ 80 ʬ.ʵ./MIP ;

arXiv: 1808.08829
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ʆʧʪʠʯʝʩʢʠʡ crosstalk: ʯʝʨʝʟ ʦʜʥʫ ʩʪʦʨʦʥʫ ʢʫʙʠʢʘ~3%,

ʯʝʨʝʟ ʚʩʝ 6 ʩʪʦʨʦʥ ʢʫʙʠʢʘ ~20%

ɺʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ: ʥʘ ʦʜʥʦ ʚʦʣʦʢʥʦ 

0.95 ʥʩ, ʥʘ ʜʚʘ ʚʦʣʦʢʥʘ 0.65 - 0.71 ʥʩ



ʊʝʩʪʳ ʚʪʦʨʦʛʦ ʧʨʦʪʦʪʠʧʘ

26.04.2021 16

ʌʦʪʦʛʨʘʬʠʠ ʚʪʦʨʦʛʦ ʧʨʦʪʦʪʠʧʘ ʜʝʪʝʢʪʦʨʘ SuperFGD

ʃʝʪʦʤ 2018 ʛʦʜʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʪʝʩʪ ʚʪʦʨʦʛʦ ʧʨʦʪʦʪʠʧʘ ʜʝʪʝʢʪʦʨʘ SuperFGD.

ʇʨʦʪʦʪʠʧ ʩʦʩʪʦʷʣ ʠʟ 9216(24Ĭ8Ĭ48)ʢʫʙʠʢʦʚʠ ʠʤʝʣ 1728 ʢʘʥʘʣʦʚʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʩʠʛʥʘʣʘ

ɼʣʠʥʳ ʚʦʣʦʢʦʥ Kuraray Y11 ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʣʠʥʘʤ ʩʪʦʨʦʥ ʧʨʦʪʦʪʠʧʘ

arXiv: 2008.08861
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ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ MPPC ʚʦ ʚʪʦʨʦʤ 

ʧʨʦʪʦʪʠʧʝ ʜʝʪʝʢʪʦʨʘ SuperFGD

ʇʘʨʘʤʝʪʨʳ MPPCʪʨʝʭ ʪʠʧʦʚ

ʉʚʝʪʦʚʳʭʦʜʳʜʣʷ MPPC ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʥʳʭ ʜʣʠʥ ʚʦʣʦʢʦʥ

ʇʘʨʘʤʝʪʨʳ ʊʠʧ 1 ʊʠʧ 2 ʊʠʧ 3

ʉʝʨʠʷ S13360-1325CS S13081-050CS S12571-025C

ʂʦʣʠʯʝʩʪʚʦ ʚ ʧʨʦʪʦʪʠʧʝ1152 384 192

ʈʘʟʤʝʨ ʧʠʢʩʝʣʷ [ʤʢʤ] 25 50 25

ʂʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ2668 667 1600

ɸʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ [ʤʤ2] 1.3 Ҏ1.3 1.3 Ҏ1.3 1.0 Ҏ1.0

ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ [ɺ] 56 ï58 53 ï55 67 ï68

PDE [%] 25 35 35

ʊʝʤʥʦʚʦʡ ʪʦʢ [ʢɻʮ] 70 90 100

ʋʩʠʣʝʥʠʝ 7 Ҏ105 1.5 Ҏ106 5.15 Ҏ105

Crosstalk [%] 1 1 10

ɼʣʠʥʘ 

ʚʦʣʦʢʥʘ

ʊʠʧ 

MPPC
ʉʝʨʠʷ MPPC

ʂʦʣʠʯʝʩʪʚʦ 

MPPC

ʉʨʝʜʥʠʡ 

ʩʚʝʪʦʚʳʭʦʜ

24 ʩʤ ʊʠʧ 1S13360-1325CS 384 50.16

8 ʩʤ ʊʠʧ 1S13360-1325CS 192 52.53

8 ʩʤ ʊʠʧ 2 S13081-050CS 128 51.56

8 ʩʤ ʊʠʧ 3 S12571-025C 64 42.14
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ɿʘʪʫʭʘʥʠʝ ʩʠʛʥʘʣʘ ʚ ʚʦʣʦʢʥʘʭ

ɺʨʝʤʝʥʥʳʝ ʨʘʟʨʝʰʝʥʠʷ: ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ MPPC ʠ ʚʦʣʦʢʦʥ 8 ʠ 24 ʩʤ; ʜʣʷ MPPC 1 ʪʠʧʘ ʠ ʚʦʣʦʢʦʥ 8 ʠ 24 ʩʤ; ʜʣʷ ʚʦʣʦʢʦʥ ʜʣʠʥʦʡ 8 ʩʤ

ʆʧʪʠʯʝʩʢʠʡ crosstalk



ʊʝʩʪʳ ʚʪʦʨʦʛʦ ʧʨʦʪʦʪʠʧʘ

26.04.2021 19

ʇʨʠʤʝʨ ʪʨʝʢʘ ʦʪ ʦʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʚ ʧʨʦʪʦʪʠʧʝ ʜʝʪʝʢʪʦʨʘ ʧʨʦʪʦʥʘ ʩ ʠʤʧʫʣʴʩʦʤ 800 ʄʵɺ/ʩ ʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 0.2 ʊ

ʇʨʠʤʝʨ ʪʨʝʢʦʚ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʦʪʦʥʘ ʚ ʧʨʦʪʦʪʠʧʝ ʜʝʪʝʢʪʦʨʘ



ʊʝʩʪʠʨʦʚʘʥʠʝ ʚʦʣʦʢʥʘ Kuraray Y11

26.04.2021 20

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ (380 ʥʤ) ʩʚʝʪʦʜʠʦʜʘ 

(ʢʨʘʩʥʘʷ ʣʠʥʠʷ: ʢʦʥʝʮ ʚʦʣʦʢʥʘ ʦʪʧʦʣʠʨʦʚʘʥ ʠ ʧʦʢʨʳʪ ʩʚʝʪʦʦʪʨʘʞʘʶʱʝʡ 

ʢʨʘʩʢʦʡ; ʩʠʥʷʷ ʣʠʥʷʷ: ʢʦʥʝʮ ʚʦʣʦʢʥʘ ʦʪʧʦʣʠʨʦʚʘʥ; ʯʝʨʥʘʷ ʣʠʥʠʷ: ʢʦʥʝʮ ʚʦʣʦʢʥʘ 

ʦʪʧʦʣʠʨʦʚʘʥ ʠ ʧʦʢʨʳʪ ʯʝʨʥʦʡ ʢʨʘʩʢʦʡ)

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʤʶʦʥʘʭʋʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʩʪʦʚ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʤʶʦʥʘʭ

ʉʚʝʪʦʚʳʭʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ MPPC ʜʣʷ 8 

ʢʘʥʘʣʦʚ. ʉʣʝʚʘ: ʜʣʷ ʦʙʨʝʟʘʥʠʷ ʧʦʜ ʫʛʣʦʤ ʚ 0 ʛʨʘʜʫʩʦʚ. 

ʉʧʨʘʚʘ: ʜʣʷ ʦʙʨʝʟʘʥʠʷ ʧʦʜ ʫʛʣʦʤ ʚ 45 ʛʨʘʜʫʩʦʚ



ʂʦʥʪʨʦʣʴ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʫʙʠʢʦʚ

22.04.2021 21

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʩʪʦʚ ʥʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʤʶʦʥʘʭ

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʢʫʙʠʢʦʚ. ʉʠʥʠʝ ʪʦʯʢʠ: ʩʨʝʜʥʠʡ 

ʩʚʝʪʦʚʳʭʦʜ ʚ ʬ.ʩɻ 24 ʢʫʙʠʢʦʚ. ʆʨʘʥʞʝʚʳʝ ʪʦʯʢʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʘʜʫʩʘʭ 

ʎʝʣʴʩʠʷ ʚʦ ʚʨʝʤʷ ʪʝʩʪʦʚ. 

ʉʨʝʜʥʠʡ ʩʚʝʪʦʚʳʭʦʜ ~ 37 ʬ.ʵ.

Å ʊʝʩʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ ʤʶʦʥʦʚ

Å ʈʘʟʤʝʨ ʚʝʨʭʥʝʛʦ ʪʨʠʛʛʝʨʘ100Ĭ100 ʤʤ2

Å ʈʘʟʤʝʨ ʥʠʞʥʝʛʦ ʪʨʠʛʛʝʨʘ120Ĭ100 ʤʤ2

Å ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʝʩʪʠʨʦʚʘʣʠʩʴ 8 ʚʦʣʦʢʦʥ ʩ 3 ʢʫʙʠʢʘʤʠ ʥʘ ʢʘʞʜʦʤ

Å ɼʣʠʥʘ ʚʦʣʦʢʦʥ 35 ʩʤ

Å ʌʦʪʦʜʠʦʜ MPPC Hamamatsu S13081-050C

Å ʆʜʥʘ ʪʦʯʢʘ ʥʘ ʛʨʘʬʠʢʝ ïʩʨʝʜʥʠʡ ʩʚʝʪʦʚʳʭʦʜ ʩ 8 ʚʦʣʦʢʦʥ



ʂʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʫʙʠʢʦʚ ʠ ʤʝʪʦʜ 
ʩʙʦʨʢʠ ʜʝʪʝʢʪʦʨʘ SuperFGD
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ʇʦʣʥʦʨʘʟʤʝʨʥʳʡ ʧʨʦʪʦʪʠʧ, ʩʦʩʪʦʷʱʠʡ ʠʟ 56 ʧʣʦʩʢʦʩʪʝʡ 

192 Ĭ15 ʢʫʙʠʢʦʚ 

ʇʦʣʥʦʨʘʟʤʝʨʥʳʡ ʧʨʦʪʦʪʠʧ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ 5 ʧʣʦʩʢʦʩʪʝʡ 192 

Ĭ184 ʢʫʙʠʢʘ. 

ʌʦʪʦʛʨʘʬʠʷ ʧʨʦʪʦʪʠʧʘ ʧʦʩʣʝ 

ʟʘʤʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʘʭ ʣʝʩʦʢ 

ʥʘ ʚʦʣʦʢʥʦ



ʄʝʭʘʥʠʯʝʩʢʠʡ ʙʦʢʩ ʠ ʩʠʩʪʝʤʘ ʢʘʣʠʙʨʦʚʢʠ
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ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʰʘʛʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʚʝʨʩʪʠʡ

ʐʘʛ ʦʪʚʝʨʩʪʠʡ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ:10.30 ʤʤ

ʐʘʛ ʦʪʚʝʨʩʪʠʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ:10.28 ʤʤ

ʌʦʪʦʛʨʘʬʠʷ ʧʣʘʩʪʠʥʳ, ʧʦʜʩʚʝʯʝʥʥʦʡ 

ʩʚʝʪʦʜʠʦʜʘʤʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ 

MPPC ʚ ʜʝʪʝʢʪʦʨʝ SuperFGD

ɼʝʪʝʢʪʦʨʘ SuperFGD ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʜʚʫʭ ʢʘʤʝʨ HA-TPC



ʉʪʘʪʫʩ ʜʝʪʝʢʪʦʨʘ SuperFGD
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Åʇʨʦʮʝʩʩʧʨʦʠʟʚʦʜʩʪʚʘʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭʢʫʙʠʢʦʚʙʳʣ

ʟʘʚʝʨʰʝʥ

Å56ʩʦʙʨʘʥʥʳʭʥʘʣʝʩʢʘʭʧʣʦʩʢʦʩʪʝʡ192Ĭ184ʢʫʙʠʢʘ

ʛʦʪʦʚʷʪʩʷʢʜʣʩ̫ʙʦʨʢʠʥʘʣʝʩʢʘʭʪʨʝʪʴʝʡʢʦʤʧʦʥʝʥʪʳ

ÅʅʘʧʫʯʢʝʟʘʨʷʞʝʥʥʳʭʯʘʩʪʠʮʫʩʢʦʨʠʪʝʣʷPSʚCERNʙʳʣʠ

ʦʩʫʱʝʩʪʚʣʝʥʳʪʝʩʪʳʜʚʫʭʧʨʦʪʦʪʠʧʦʚʜʝʪʝʢʪʦʨʘSuperFGD,

ʩʦʩʪʦʷʱʠʭʠʟ 125(5Ҏ5Ҏ5) ʠ 9216(24Ҏ8Ҏ48)
ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭʢʫʙʠʢʦʚ.ɺ ʨʝʟʫʣʴʪʘʪʝʪʝʩʪʦʚʙʳʣʠ

ʧʦʣʫʯʝʥʳʦʩʥʦʚʥʳʝʧʘʨʘʤʝʪʨʳʧʨʦʪʦʪʠʧʦʚ.

Åʂʦʥʪʨʦʣʟɹʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠʨʘʟʤʝʨʘʤʠʠ

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤʠʩʚʦʡʩʪʚʘʤʠʢʫʙʠʢʦʚʦʩʫʱʝʩʪʚʣʷʣʩʷʥʘ

ʧʨʦʪʷʞʝʥʠʠʚʩʝʛʦʧʨʦʮʝʩʩʘʠʟʛʦʪʦʚʣʝʥʠʷʜʝʪʝʢʪʦʨʘ

SuperFGD.ɺʭʦʜʝʪʝʩʪʦʚʥʝʙʳʣʦʚʳʷʚʣʝʥʦʥʠʦʜʥʦʛʦʢʫʙʠʢʘ

ʩ ʥʠʟʢʠʤʩʚʝʪʦʚʳʭʦʜʦʤ,ʘ ʧʨʦʮʝʥʪçʭʦʨʦʰʠʭè(ʧʦ

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʧʘʨʘʤʝʪʨʘʤ)ʢʫʙʠʢʦʚ,ʦʪʦʙʨʘʥʥʳʭʜʣʷ

ʩʙʦʨʢʠʚʜʝʪʝʢʪʦʨʝ,ʜʦʩʪʠʛ95%



ʕʢʩʧʝʨʠʤʝʥʪ NA62 (CERN)
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- Differential Cherenkov counter (KTAG), GigaTracker (GTK), Charged ANTI (CHANTI) detectorʜʣʷ

ʠʜʝʥʪʠʬʠʢʘʮʠʠʠʦʧʨʝʜʝʣʝʥʠʷʥʘʧʨʘʚʣʝʥʠʷʜʚʠʞʝʥʠʷʢʘʦʥʦʚ;

- Spectrometer(STRAW), Charged-particle hodoscope(CHOD), Ring-imaging Cherenkovcounter(RICH) ʜʣʷ

ʠʜʝʥʪʠʬʠʢʘʮʠʠʠʦʧʨʝʜʝʣʝʥʠʷʥʘʧʨʘʚʣʝʥʠʷʜʚʠʞʝʥʠʷʧʠʦʥʦʚ;

- Largeangleveto detector(LAV), Liquid Krypton Calorimeter(LKr), Small angleveto detectors(IRC, SAC)ï

ʬʦʪʦʥʥʘʷʚʝʪʦʩʠʩʪʝʤʘ;

- MUV1,2,3ïʜʝʪʝʢʪʦʨʳʤʶʦʥʥʦʛʦʚʝʪʦ

arXiv: 1703.08501



ʕʢʩʧʝʨʠʤʝʥʪ NA62 (CERN)

26.04.2021 26

ɿʘ 2016 ʠ 2017 ʛʦʜʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 3 

ʩʦʙʳʪʠʷ ʧʨʠ ʦʞʠʜʘʝʤʦʤ ʬʦʥʝ 1.65 Ñ0.31 

ʩʦʙʳʪʠʡ 

ɿʘ 2018 ʛʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 17 ʩʦʙʳʪʠʡ ʧʨʠ ʦʞʠʜʘʝʤʦʤ 

ʬʦʥʝ 5.3 ʩʦʙʳʪʠʷ 

ɺʩʝʛʦ ʟʘ ʪʨʠ ʛʦʜʘʨʘʙʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ 20 ʩʦʙʳʪʠʡʧʨʠ ʦʞʠʜʘʝʤʦʤ ʫʨʦʚʥʝ ʬʦʥʘʚ 

7 ʩʦʙʳʪʠʡ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʘʜʘ:

BR(K+Ÿˊ+ɜɜ̼) = Ȣ Ȣ▼◄▼◄Ȣ
Ȣ Ñȟ▼◐▼◄ȢĬ10

-11(3.5ů)



ʕʢʩʧʝʨʠʤʝʥʪ NA62 ʧʦʩʣʝ LS2
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ɻʨʘʬʠʢ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ CERN

ʉʭʝʤʘ ʜʝʪʝʢʪʦʨʘ ANTI-0

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ GTK. ʉʣʝʚʘ: ʜʦ ʫʩʪʘʥʦʚʢʠ 4 

ʩʪʘʥʮʠʠ, ʩʧʨʘʚʘ: ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʢʘ ʦʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʦʜʠʥʦʯʥʦʡ ʩʪʘʥʮʠʠ ʜʣʷ ʪʨʝʭ (ʩʠʥʷʷ ʣʠʥʷʷ) ʠ 

ʯʝʪʳʨʝʭ (ʢʨʘʩʥʘʷ ʣʠʥʷʷ) ʩʪʘʥʮʠʡ GTK



ʕʢʩʧʝʨʠʤʝʥʪ NA62 ʧʦʩʣʝ LS3
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ɻʨʘʬʠʢ ʨʘʙʦʪʳ ʫʩʢʦʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ CERN

ɿʘʛʨʫʟʢʘ ʤʶʦʥʘʤʠ ʛʘʣʦ ʦʪʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ NA62 ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʠʩʪʝʤʫ LAV, 

ʪʦ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ ʧʨʦʮʝʥʪ 

ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡʦʪ 

ʤʶʦʥʦʚ ʛʘʣʦ ~10%, ʘ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʚ ʨʝʞʠʤ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʦʥ ʫʞʝ ʜʦʩʪʠʛʥʝʪ 

~50%.

Detector
Source:  ʇ+

[MHz]

Source:  K+

[MHz]

Source:  ʇ-

[MHz]

Source:  K-

[MHz]

Total

[MHz]

LAV 1 1.1 0.34 0.29 0.04 1.77

LAV  1-12 5.8 3.66 1.58 0.17 11.21

STRAW 1 2.3 3.5 0.21 0.02 6.08

RICH 2.68 4.81 0.16 0.03 7.68

IRC 4.0 0.65 0 0 4.65

LKr 2.86 5.22 0.16 0.01 8.25



ʄʶʦʥʥʦʝ ʛʘʣʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ NA62
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ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʶʦʥʦʚ ʛʘʣʦ, ʧʦʧʘʚʰʠʭ ʚ LKr, ʚʜʦʣʴ ʣʠʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ

ɺʝʨʪʠʢʘʣʴʥʦʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʦʢʘ ʤʶʦʥʦʚ ʦʪ ʠʩʪʦʯʥʠʢʘ ˊ+, ʢʦʪʦʨʳʝ 

ʧʝʨʝʩʝʢʣʠ ʜʝʪʝʢʪʦʨ LKr
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ʄʶʦʥʥʦʝ ʛʘʣʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ NA62



ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʶʦʥʥʦʛʦ ʛʘʣʦ ʧʝʨʝʜ ʨʘʩʧʘʜʥʳʤ 
ʦʙʲʝʤʦʤ ʠ ʜʝʪʝʢʪʦʨ ANTI -0
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ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʶʦʥʦʚ ʛʘʣʦ ʧʝʨʝʜ ʨʘʩʧʘʜʥʳʤ ʦʙʲʝʤʦʤ

ɿʘʛʨʫʟʢʘ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʝʪʝʢʪʦʨʘ ANTI-0 ʦʜʥʦʩʣʦʡʥʦʡ ʠ 

ʜʚʫʭʩʣʦʡʥʦʡ ʩʪʨʫʢʪʫʨʳ.

ɺ ʜʚʫʭ ʩʣʫʯʘʷʭ ʦʙʱʘʷ ʟʘʛʨʫʟʢʘ 

ʜʝʪʝʢʪʦʨʘ ʤʶʦʥʘʤʠ ʛʘʣʦ ~24 

ʄɻʮ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʛʨʫʟʢʘ 

ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ > 1 ʄɻʮ



ɼʝʪʝʢʪʦʨ CHOD
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ɺʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʝʪʝʢʪʦʨʘ 

CHODʜʦ ʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ

ɺʧʨʦʮʝʩʩʝʠʩʧʦʣʴʟʦʚʘʥʠʷʜʝʪʝʢʪʦʨʘCHOD ʥʘʧʫʯʢʝʚʝʛʦʨʘʙʦʪʝʙʳʣ

ʦʙʥʘʨʫʞʝʥʨʷʜʧʨʦʙʣʝʤ:

Åɼʝʪʝʢʪʦʨʠʩʧʳʪʳʚʘʣʚʳʩʦʢʫʶʟʘʛʨʫʟʢʫʧʨʠʢʦʪʦʨʦʡʦʩʫʱʝʩʪʚʣʝʥʠʝ

ʢʦʨʨʝʣʷʮʠʠʤʝʞʜʫʩʦʙʳʪʠʷʤʠʚ ʜʚʫʭʩʣʦʷʭʙʳʣʘʢʨʘʡʥʝ

ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ;

Åɼʝʪʝʢʪʦʨʦʙʣʘʜʘʣʥʠʟʢʠʤʦʥʣʘʡʥ(ʜʦʚʨʝʤʝʥʥʳʭʢʦʨʨʝʢʮʠʡ)

ʚʨʝʤʝʥʥʳʤʨʘʟʨʝʰʝʥʠʝʤ.

ʇʦʵʪʦʤʫʙʳʣʦʧʨʠʥʷʪʦʨʝʰʝʥʠʝʦʩʦʟʜʘʥʠʠʥʦʚʦʛʦʜʝʪʝʢʪʦʨʘNewCHOD



ɼʝʪʝʢʪʦʨ NewCHOD
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ʉʭʝʤʘ ʜʝʪʝʢʪʦʨʘ NewCHOD

ʉʭʝʤʘ ʦʙʲʝʜʠʥʝʥʠʷ ʚʦʣʦʢʦʥ ʚ ʛʨʫʧʧʳ ʜʣʷ ʙʦʣʴʰʠʭ 

ʩʝʛʤʝʥʪʦʚ

ʉʮʠʥʪʠʣʣʷʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʀʌɺʕ (ʇʨʦʪʚʠʥʦ)

ʌʦʪʦʩʝʥʩʦʨʳ SenseLSiPMMicroFC-30035-SMT

ʈʘʟʤʝʨʳ ʩʝʛʤʝʥʪʦʚ:

ʅʘ ʧʝʨʠʬʝʨʠʠ ʜʝʪʝʢʪʦʨʘ 286³108³30 ʤʤ3

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʝʪʝʢʪʦʨʘ 134³108³30 ʤʤ3



ʊʝʩʪʠʨʦʚʘʥʠʝ ʬʦʪʦʩʝʥʩʦʨʦʚ ʜʝʪʝʢʪʦʨʘ NewCHOD
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ʆʩʥʦʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ SiPMMicroFC-30035-SMT ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

25 ʉ. ʉʣʝʚʘ: ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ crosstalkʠ ʪʝʤʥʦʚʦʛʦʪʦʢʘ ʦʪ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ, ʩʧʨʘʚʘ: ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ PDE ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ

ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ

ɻʠʩʪʦʛʨʘʤʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ PDE (rel. PDE), ʫʩʠʣʝʥʠʷ 

(Gain) ʠ ʰʫʤʘ (Noise) ʜʣʷ SiPMMicroFC-30035-SMT


