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HoBbIM OeTekTop npeacraBngaeTr cobom nepByto peanmsaumno HOBOM MeTOo-
OVNKWN KOHCTPpYMpoBaHma aetekTopoB LLUAJ. LUnpokmm yron ob3opa (6bonee 1 cp)
OOCTUIraeTca He yBeNnmM4YeHMeM Umcia KaHanoB UMM OeETEKTOPOB, a NpoeumnpoBa-
HMEM Pa3/MYHbIX Yy4aCcTKOB Heba Ha oOHYy M Ty »Xe 06M1acTb YyBCTBUTEIbHOM
KamMepbl. HOBbIM noaxod Mo3BoMdAeT MCMOSIb30BaTb OTHOCUTENbHO HebonbLloe
KONMMYECTBO M3MEPUTENbHbIX KaHAMNOB, OTKA3aTbCH OT CUCTEMbI TMAVPOBAHUA U
HaBeOdeHWa OeTeKTopa, C 60NbLUOM O0NeN BEPOATHOCTM PErMCTPUPOBATb TPaH-
3MEeHTHble cobbITUA (TMNa raMMa-BCMIECKOB), BECTU MOUCK HOBbIX MCTOYHUMKOB.
Perncrpunpyemoe yrrnoBoe pacrnpegeneHme 4epeHKoBCKnx ¢otoHoB LLAJT aBna-
eTCca YyBCTBUTENbHbIM HE TOJIbKO K pa3fgefieHunIo NepBUYUYHBbIX YaCcTUL, «raMMa —
apOH», HO N K Macce nepBmyHoro aapa [1,2].

KoHCTpyKuuMA AeTeKkTopa

[1eTeKTOp COCTOUT M3 KaMepbl Ha
ocHoBe SiPM n Habopa nnH3, cobumpa-
IOLLMX CBET OT Pa3HbIX y4aCTKOB Heba.
KaMepa [gertektopa COCTOUT U3 427
SiIPM OnSemi J-Series 60035 pasme-
POM 6x6 MM, COBpPaHHbIX B 61 onTn4e-
CKMM Moaynb no 7 wWwtyK (cM. puc 1).
PacctosgHmne Mexay ueHTpamum SiPM
12,12 MM (MMKCcenb — WWETUYTOSTIbHUK CO
CTOPOHOW 7 MM).

Ka)xgbli MoOyMb MOOK/KOYAETCAa K
cBoemy 80 Ml ALLM ¢ 13-6utHOM rny-
OMHOM oUuMNDPOBKU. [lonydyeHHble OT
AL paHHble HanpaBnNaTCAa B bydep
1 Ha cxeMy Tpurrepa moayna. Cobupa-
lOLLLME CBET TINMH3bl TaKXKe U3rotaBnmBa- Puc. 1. ObLmy Bua rnadTbl ONTUYECKO-
loTca M3 PMMA, aBn4atoTcd NOCKO-Bbl- o moaynid. BugHsr 7 SiPM, Hag KoTto-
NyKAbIMUK, chepudecknumMm. O6LLKNN BUL, pbiIMU 6yayT PACMOIOXKEHbI CBETOC-
PACMONIOXKEHUSA NMNH3 N KaMepbl NMOKa- 60pHUKKM  (TOJZICTble  chepuyeckme
3aH Ha puc. 3. [eoMeTpnYecKme pasMe-  JInH3bI).
Pbl M MapaMeTpbl OeTeKTOpa NpuMBene-
Hbl B Tabnuue. N3 aHanusa paboTbl / 0Cb
NnpoToTUNa aetekTopa (SIT) [3,4] cneny- MOUCJ‘ZO/% me ,// WA/
eT, UTO OXXMOAEMbIVN MOTOK POTOIMEK-
TPOHOB OT PpoHa Heba COCTaBUT OKOJO
0,25 &.3./Hc npu none 3peHna 1,75 cp
npu PDE 35%, ¢ y4ETOM ApKMX 0ObeK- BALNUN, o/
ToB (MmNaHeTbl m 3BEé34bl). [Ona OKHa
cxeMbl coBnageHunm Tpurrepa 100 HC n
TpeboBaHMA Ha 4YacToTy C/lyYaMHbIX L ,

cpabaTbiBaH okosio O,1 Ty noporm
cpabaTblBaHWa MuKkcenelr Ha ocHose PUC. 2. Cxema paboTbl feTeKTopa (3e-

BbIBpaHHbIX SIPM coctasnaeT okono 10 /1€HbIV) B 0bLuey ceTu [eTeKTopOoB
$.3. (B 3aBUCUMMOCTM OT pexXuma (CuHME CTaHLMM).

PaboTbl SIPM). SHepreTtnyeckmnit nopor

perncTpaumnm npm 3Tom coctaBnaet okosio 100 TaB g9 cobbITUM, NOXKALLMXCS B
Kpyr 150 M (3eHUTHbIN yron 30°). bonee gpetanbHoOe MogenmnpoBaHme TpebyeTcs
014 yTOYHEeHMa napamMeTpoB paboThbl.

[JaHHbIN OeTeKTop caM Mo cebe He MOXKET onpenenaTtb HanpaBneHme npu-
Xoda NMBHA, T.K. HENb34A onpenennTb IMH3Y, Yepe3 KOTopyto cobpaH cBeT. Pelue-
Hnem byneT. 0b6opyagoBaHME BbIHOCHbBIMU LLUMPOKOYFOMbHbIMW OOHOMUKCENbHbI-
MW MYHKTaMW, pernmcTtpmpytonmMm spemMqa npmxoga LLAJI, yCcTaHOBKa HECKO/Sb-
KX TaKMX AETEKTOPOB BMecTe B OOLLYIO CETb; BK/TIOUYEHME B yXKe CYLLEeCTBYIOLLYO
LLIAJTOBCKYO YCTAaHOBKY M CUHXPOHM3aLMA C HEW (CM. pUC. 2).

Puc. 2. PacriornioxxeHue InH3 Haag kamepoun. C/ieBa HAripaBoO BEPCUU AETEKTOPA
c 37, 61 1 91 nnH3amMum a1 o63opa 56° 72° 1 88° (0,74, 1,20 v 1,76 cp) cooTBET-
CTBEHHO. Kayknas 1mH3a — ripmnb/InM3nTesibHO LLECTUYTO/IbHUK CO CTOPOHOM 125
MM (B KDAUHMX PSOAX OTK/IOHEHME POPMbI AOCTUIrAET 5-7 MM). DPPeKTUBHASA
rsowanb, ¢ Y4EToM 3¢pPEeKTUBHOCTM CBETOCHOPA COCTAB/ISAET OKO/10 320 CM?2.
ObLmne pasmepsbl AETEKTOPA AAHbI B TAG/IMLIE.
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MopenupoBaHue padboTbl AeTeKkTopa

Tab. 1. [lapameTpbl  OMNTHUYECKOU
CXeMbl getektopq. BernundyuHbl AAHbI
A/151 BEPCUK C MAKCHUMAJSIbHbBIM YITIOM
o63o0pa (91 1nH3Q).

[TonHaga BbicoTa geTektopa | 1700 MM
HuamMeTp geTeKTopa 2200 MM
[lameTp KaMepbl SiPM 280 MM
Yumcno nukcenen 427
YrnoBoe paspelleHmne 0,45°
Yron o630pa 88°
Puc. 4. O6Lymn Bua rnosisd 3peHusa ge-
PokycHoe paccTonHue 1500 MM TeKkTOpA. KpaAcHbIMU Kpyramu rMokKa-
SbdbeKTUBHAS NAOLWAb 220 cM2 3dHbI MOJIHbIE PACTBOPbLI KOHYCA MoJis
3peHus. 3Ha4YKamMu ocum s puc. 5.

13000
11000
1300

a)y, 3138, 5° 715 M B)p, 3M>B,15°115m A)Fe 31138, 15% 140 M 1100

6)v, 3M>B,10°200m )P, 3713B,20°100 M e)Fe, 3138, 155 140 M

Puc. 5. Npumepbl 06pa30B YepPEHKOBCKOIro cBeTa oT LLIAJIT OT pa3/InMYHbIX MepBnYy-
HbIX YACTUL. BuraHbl ABOVHbIE MPOEKLUMMN MATHQA, PA3HbIE YYACTKUN KOTOPOIO Crpo-
eLMpPOBAHbI PA3/TNYHBIMK 6/T0KAMU JTMH3. OCU JIMBHEMN, COOTBETCTBYIOLLIMX 06pA-
3aM, 0603HAYEHbBI HQ pUC. 4. [IeTEKTOP B PACYETE ros1IArasicsd BEPTUKATbHbBIM.

3aKknwyeHue

OMMCaHHbIM OETEKTOP MO3BOMAET perncrtpupoBatb LWAJT oT nepBUYHbIX
YacTtuy, Cc saHeprmen ot 0,3—0,5 3B B WMpokoM norse 3peHna. KoHCTpyKuMa Oe-
TEeKTOpa MOXXET OblTb M3MEHEHa: IMHENHbIE pa3Mepbl AeTeKTopa (KaXXaoro ero
3NEeMEHTA, BK/IOYasa NIMH3bl U X pagnyCbl) MOXXHO YBENMUYNTL B 1,5 pa3a, uUTo CHU-
>XaeT Moporn perncrtpaumm oo, npumMmepHo, 300 TaB. Takada 3aMeHa noTtpebyeTt
N3IMEHEHUA KOHCTRYKLMK MMKCEeNa C 3aMeHOM B HEM OaMHOYHOIro SiPM OnSemi
J-Series 60035, Ha cOOpKYy M3 4 TakMX WAM MNoaobHbix SiPM (Hanpumep,
Array]-60035-4P). JanbHenlee yBenuyeHme getekropa notpedbyet nnm nepe-
XO/[da Ha KpaTHO 6onblLime no pasmepy cbopkum SiPM, nunm nepexon Ha O3Y M ne-
pepaboTKy 3MEeKTPOHMKMK, HO OBLLIMIM Moaxod MacluTabnpoBaHMA OCTaHETCA.

TN NepBUYHOM YacCTMLbl onpenendeTcd rno napamMeTpaM NaTHa YepPeHKoB-
CKOro ceeta (cM. noctepbl COEPA-3 N2 27 1 58).

bnarogapHocTu

PaboTa BbiMo/IHEHA C UCMOJIb30BaHMEM 0bopyaoBaHmMa LieHTpa KonnekTmBs-
HOro MONb30BaHMA CBEPXBbICOKOMPOU3IBOOAUTENBHBIMU BbIYUCIN- TeSTbHbIMU
pecypcamMum MY nmeHm M.B. JloMmoHocoBa [5].
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