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[IpencraBieHsl pe3ynbTaThl H3yYEHHUS aMIUTUTYIHBIX XapaKTEPUCTUK BBIXOJHBIX CHTHAIOB OT KPEMHHUEBHIX (JOTORIEKTPOHHBIX yM-
HOXUTeNeR ¢ pa3Mmepamu sueek 50x50 MrM? 1 100x 100 Mm? npounsBoacTBa «Hamamatsu Photonics K.K.» pa3zasiMn meromamm.
[Toka3zano, uT0 3 PeKTHBHOCTH peructpanny GoToHOB KpeMHHEeBbIM @DV ¢ GonbmmMu pa3Mepamy sideek uMeeT Oonee ObICTpHBIi
POCT C yBETHUYECHUEM HanpsDKEHHH 0OpaTHBIX CMELICHHWH 3a cHeT JIydield reoMeTpudeckoil agdexTuBHOCTH. B TO *Xe Bpems nuHa-
MHUYECKHH AMANa30H JUHEHHON YacTH 3aBUCUMOCTH BBIXOJHBIX aMIUIUTY] OT NepeHanpspKeHui 1i1st atoro @OV ropasno yxe, yeMm y
OOV ¢ MeHBIIMMH pa3MepaMu siueek. lIpencTaBneHsl peKOMEeHIAUK 0 BEIOOPY PabOYMX TOYEK HANpsDKEHHH 0OpaTHOrO cMelle-
HUS A7 00oux kpeMHueBbIX POVY. M3MepeHsl MakcUManbHbIe TeMITbl cyeta @DV mpu pa3sHbIX HHTEHCHBHOCTSX IA/IAIOIIEr0 CBETa
B 3KCHEPHUMEHTAX C IPUMEHEHHEM Ja3ePHOT0 JHO0/a B KAYeCTBE HCTOUYHHMKA ONTHYECKUX (POTOHOB.

KJIFOYEBBIE CJIOBA: $0OTO3/IEKTPOHHBI YMHOXKUTENb, d3PPEKTUBHOCTh PErHCTpaluid (OTOHOB, OAHO(OTOIIEKTPOHHEIH pe-
JKHM, OIIEPAIlOHHBIN yCHIINTEINb, KpeMHNEBEIH DY, Temn cueta, ocnmuiorpad, COUHTHIIAIHOHHBIN IETEKTOP.

AMPLITUDE AND COUNT RATE CHARACTERISTICS OF “HAMAMATSU PHOTONICS” MULTI PIXEL PHOTON
COUNTERS S10931-050P AND S10931-100P
0.V. Dudnik™", E.V. Kurbatov", E. Valtonen™"
*Kharkiv National University named after V.N. Karazin
Kharkiv, Svobody Square, 4, 61022 Ukraine
** Space Research Laboratory, Department of Physics and Astronomy
University of Turku, Turku, Finland

Results of studies of output signal amplitude characteristics of “Hamamatsu Photonics K.K.” silicon photomultipliers with pixel sizes
50x50 um?” and 100x100 um? using various methods are presented. It is shown that the photon detection efficiency of the PM with
larger pixel size increases more rapidly with increasing bias voltage due to better geometric efficiency. At the same time the range of
overvoltage producing linear output signals for this PM is much narrower than for the PM with smaller pixel size. Recommendations
on the choice of operational bias voltages for both silicon PMs are presented. Maximal count rates of the silicon PMs are measured at
various light intensities with a laser diode as the source of optical photons.
KEY WORDS: photomultiplier, photon detection efficiency, single photoelectron mode, operational amplifier, silicon PM, count
rate, oscilloscope, scintillation detector.

AMILIITYAHI I IBUAKICHI XPAKTEPUCTUKHU BAI'ATONIKCEJBHUX JTYNJIbHUKIB ®OTOHIB S10931-050P
1S10931-100P BAPOBHUIITBA “HAMAMATSU PHOTONICS”
0O.B. JIyzlmm*’**, €.B. KypﬁaTOB*, E. Baaronen™
*Xapriscokuti nayionansHui yuieepcumem imeni B.H. Kapa3zina
M. Xapxie, ni. Ceoboou, 4, 61022 Vipaina
 JlaBopamopis kocmiunux docioxcens, kagedpa Gizuxu i acmporomii
Yuisepcumem m. Typky, Typky, @inaanois
[IpencrasieHi pe3ynbTaTd AOCTIHKEHb aMIUTITYAHUX XapaKTEPUCTUK BUXIJHUX CHTHANIB BiJl KPEMHIEBHX (DOTOECTIEKTPOHHHX IIO-
MHOKYBadiB 3 po3Mipamu koMipok 50x50 mxm” i 100x 100 mxm® BupobHuITBa «Hamamatsu Photonics K.K.» pisHEMH MeTOZaMu.
[Noka3zano, mo edekruBHIcTh peectpanii GotoniB ®EII 3 6inpmmmu po3MipaMu KOMIpOK Mae OUTBII MIBHAKHN TEMIT 3pOCTaHHS 3
ITiIBUIIEHHSIM HAIIPYT 3BOPOTHOTO 3MILEHHS 32 paXyHOK KpaIoi reoMeTpUIHOI e()eKTUBHOCTI. Y TOH ke Yac AMHAMIYHHMI Jiara3oH
JIHIHHOT YaCTHHY 3aJ€KHOCTI BUXITHUX aMILIITY] Bi nepeHanpyxeHb uis nboro OEI] 3Hauno Byxumii, Hix st OEI] 3 MeHmmmu
po3mipamu komipok. IIpeacTtasieni pekomeHgamii 3 BHOOpy poOOYMX TOUOK HAMPYr 3BOPOTHOTO 3MIIEHHS Ul 000X KPEeMHI€BUX
OEII. Bumipsni makcumanbHi Temnu paxyHKy @EIl npu pi3HUX iHTEHCHBHOCTSIX Magar0yoro CBIiTIa B €KCIIEPUMEHTaX 3 3aCTOCY-
BaHHSM JIa3€PHOTO A10/y Y AKOCTI JyKepesia ONTUIHUX (OTOHIB.
KJIFOYOBI CJIOBA: doToenekTpoHHHI TTOMHOKYBa4, €pEKTUBHICTH peecTpallii ()OTOHIB, OTHO (OTOCIEKTPOHHUI PEKHIM, OTe-
pauiitamii nincumosad, kpemuieBuit OEIN, Temn paxyHky, ocnuorpad), COMHTWIAIHHAN TETEKTOP.

B CHMHTHIUISILIMOHHBIX JETEKTOPaX 3apsDKEHHBIX YAaCTHIl BBICOKHMX SHEPruil B KauecTBe (POTONPHEMHUKOB B I10-
clleiHee BpeMsl BCE Yallle IPUMEHSIOTCS MOJYIPOBOJIHUKOBBIE (OTORIEKTpOHHBIe yMHOXHTenH (PIY). Obnanas He-
OOJIBIIMMH pa3MepaMH, BECOM M 3HAYNTEIIHbHO MEHBIINMH B CPABHEHUH € BaKyyMHbIMH POV HanpspKeHUsIMH 00paTHO-
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R1=10&kOM u R2 =50 OM He00XOAUMO MPEHUMYIIECTBCHHO MJIsi MCCIEAOBAHHS OJHO(GOTOIICKTPOHHBIX PEKHMOB
paboTsl KpemHHEBBIX DIY.

T 3AKJIIOUYEHUE
2 —5 KpemHueBbie (HOTOINIEKTPOHHBIE YMHOXH-
Teru mpomsBoncTBa «Hamamatsu Photonics» ¢
pasmepamu sigeek S0x50 mxm um 100x100 MM
MOYKHO TIPUMEHSITh AJIsI KCCIIeOBaHust 0HO(OTO-
4 3JIEKTPOHHBIX CHTHAJIOB, IEPEKPECTHOTO BIHSHHUS
COCCIHUX SYCCK, HOCJ'[GI/IMHyI[I)COB nu HIyMOB B
JIOCTATOYHO y3KOM JIMAna3oHe MepeHAIpsKCHUI:
mist MPPC S10931-050P stoT auama3oH cOCTaB-

l
{
r nser AUoe ~2,7B, ams MPPC S10931-100P
|
I

MB

|—
—
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uoe
BhIX’

0,9
’ JIMANa30H eIle }}me u coctaBisieT AUpe = 1,7 B.
Hcnonb30BaHWE MHOTONMMKCEIBHBIX CUCTYUKOB
(h)OTOHOB CO CIMHTHIUISIIMOHHBIMU JIETEKTOPAMH,
HMEIOLIMMU  KOPOTKOE BpEMsI BBICBEUMBAHMUS,
—2 HMEET OTPaHUuYEHUs] MO0 MAKCUMAJIbHBIM TeMIIam
cyera. /Iy 37€KTPOHOB, TAMMAa-KBaHTOB U JIETKUX
4 HMOHOB, UMEIOIKX HU3KYIO 3HEPIUI0 U PETUCTPHU-
PYEMBIX CIMHTHIUIATOPAMH C HEOOJBIINM CBETO-
. | BBIX0JIOM, MAaKCUMAaJIbHBIM TEMII CUE€Ta COCTABIISICT

74 He Oosee 20 MI'm. JIst TsDKENBIX siiep M APYTUX

UOC’ B YCKOPEHHBIX 110 OOJBUIMX JHEPrHi YacTHII, OC-

0,8 —+

s

Puc.6. 3aBUCHMOCTb yCPETHEHHBIX 3HAUCHUH aMIUIUTY]] OMHO(OTORIEK-  TABJIAIOIUX 3HAYUTENIbHBbIE MOHU3ALMOHHEIE I10-

TpoHHBIX curHanoB MPPC S10931-100P (1) u S10931-050P (2) (mpaBas
mkana ocu OY), u ux oOpatHbIX oTHOHIEHUH (3) (JieBas mkana ocu OY),
0T HanpspkeHust oopatHoro cMemenust Uoc,

TEPU B YKa3aHHBIX CHUHTHJUIATOPAX, MaKCUMAIIb-
HBIA TEMII cUeTa COCTaBIIsIeT He Oonee 2 MI'1.

ABTOpBI BBIp2XAIOT 0JIar0JapHOCTh KaHAWIATY (PU3MKO-MaTeMaTH4eCKHX HayK, CTaplieMy HaydHOMY COTPYAHH-

Ky Kadenpsl SKCIIEpUMEHTATBHOHN saepHo ¢u3nkn (usuko-rexandeckoro ¢akymsrera XHY umenn B.H. Kapazuna
B.B. Uepnomy u Benymemy umkeHepy Mucturyta npobiem 6e3omacaoctn ADC HAH Vkpaunst N.J1. 3aifieBckomy 3a
TIOJIe3HbIe KOHCYJIbTalluK U IOMOILb B paboTe.
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