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B crarbe onucaHo TeKylliee COCTOSTHUE Pa3paboTKU MPOTOTHUITA IeTEKTOpa AJIsl U3yYeHUsT ObICTPOIIPOTEKa-
romux npoieccoB (DIMEX) ocHoBaHHOTO Ha KpeMHMEBOM MUKPOIIOJIOCKOBOM ceHcope. KpeMHMeBbIit
MMKPOTIOJIOCKOBBI CEHCOP M3TOTOBJIEH U3 KPEMHUS #-TUIIA C p-UMILJIaHTaMu B ¢hopMe Tojiocok. Ha mo-
JIOCKY TI0 BCeil IJINHE HAHECEeHBI aTIOMUHUEBBIE KOHTAKTHI C TUIOIIAAKaMU JIJIsI MUKPOCBApKM Ha KOHIIAX.
CurHaJbl ¢ MOJOCOK CYUTHIBAIOTCS C TMMOMOIIBIO CITEIIMaIbHO pa3paboTaHHOM [JIs1 TOTO MPOEKTa MHTe-
rpayibHOIT cxeMbl DMXS6A, KoTOpasi CONEepKUT IIECTh PETUCTPUPYIONINX 3JIEKTPOHHBIX KAHAJIOB CO CXe-
MO KOMIIEHCAllMM TEMHOBOTO TOKa Ha BXOJIe, YEThIPbMSI MHTerpaTopamu, 32 sueiikaMu aHaJIOTOBO#1 Ta-
MSITU U QHAJIOTOBBIM CIIBUTOBBIM perucTpoM. Kaxmas rmoJjiocka ceHcopa coelMHeHa ¢ OXpaHHBIM KOJIbIIOM
yepes pesuctop 400 OM u co BxonoM KaHaia peructpauuu yepes pe3uctop 100 kOm. Takoil pe3uCTUBHBIMN
NIeJINTENIb Ha BXOJe KaHajla peruCcTpaly IO3BOJISIET aialTUPOBaTh AMHAMUWYECKUIA Tuarna3oH MHTerpaTopa
MUMKPOCXEMBbI PETUCTPAIIU K TTOJTHOMY IMaIa30Hy U3MEHEHMs TOTOKa (POTOHOB B KaHajie BbIBOJA CUH-
xpoTpoHHoro u3nydyeHus Ne 8 Hakonuresst BOIII1-4M, ocHallleHHOTO NEeBATUIOIIOCHBIM BUTTIEPOM C
nosiem 1.95 Tn B KauecTBe UCTOUHUKA CUHXPOTPOHHOTO U3iydyeHus. M3aMepeHuss nMHaMU4ecKoro auara-
3oHa nporotuna DIMEX-Si nokaszanu, 4To MaKCMMaIbHBII ITOTOK, KOTOPBII MOXET ObITh 3apeTUCTPUPO-
BaH B JIMHEIHOM pexuMe, mpeBbiaeT 10° hOoTOHOB/KaHA OT KaXIIOTO CTYCTKA 3JIEKTPOHOB B HAKOIUTE-
se. Takke ObLIa MPOIEMOHCTPUPOBAHA CIIOCOOHOCTD IETEKTOPa PErMCTpUPOBaTh CUTHAIBI OT CIYCTKOB,
clIenyIonuX yepe3 55 HC B MHOTOCTYCTKOBOM peXuMe, UMUTHpYIoleM paboTy crposierocs B HoBocu-
GUPCKOIT 061aCTU KICTOYHMKA CHHXPOTPOHHOTO U3TydeHusT mokojeHust 4+ CK @D, Ha KOTOpOM IJIaHUPY-

€TCsI PUMEHSITh TaKOI IETEKTOP.

KiroueBble cjioBa: OBICTPONPOTEKAIOIINE TTPOLIECCHI, IETOHALIMOHHBIE MPOLIECChI, KOOPAMHATHBIE JETEKTOPbI,
JIETEKTOPBI C BPEMEHHBIM pa3pelleHUeEM, 3JIEKTPOHHBINA KaHa perMCTpalii, MUKPOIIOJIOCKOBBIM KpeMHM -
eBBbIii ICTEKTOP, CIIeLMAIN3MPOBaHHAS MHTErpajbHasi cCXeMa, CHHXPOTPOHHOE U3JTyUYCHUE.

DOI: 10.31857/S1028096023120038, EDN: AYRQNA

BBEIAEHME

B Uncturyre sanepHoit ¢usnku um .M. Bynkepa
CO PAH B lleHTpe KOJJIEKTHWBHOIO MOJH30BAHUS
“CuOMpPCKU LIEHTP CHHXPOTPOHHOTO U Teparepio-
Boro uznydyenus” (LIKIT CLICTH) aktuBHO pa3Bu-
BalOT METOAMKU UCCIIEI0BaHUS ObICTPONPOTEKAIOIINX
MPOLIECCOB C MOMOIIBID MYYKOB CHHXPOTPOHHOTO
n3nydenus (CH). Ha nByx ncrounukax CH, pado-
tarommx B LIKIT CIHCTH, nrakonurenssx BOIIII-3
u BOIIII-4M pa6orator cranuum “Cy0-MuKpoce-
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KyHIHasl IMarHoCTUKa” U “OKCTpeMaibHOE COCTOSI-
Hue BemectBa” [1—3].

OCHOBHBIM PETUCTPUPYIONIUM yCTPOMCTBOM Ha
obenx craHuuax seisgercsa getekrop DIMEX-G
(Detector for imaging of explosions), o0cHOBaHHBII Ha
MHOT'O3JIEMEHTHOU ra30BOM MOHU3ALMOHHON KaMe-
p€ BBICOKOTO MaBJIEHUSI, HAIIOJIHEHHOI cMechio Xe +
+25% CO, nipu naBnenuu 7 at™. [4—9]. DIMEX-G
peructpupyeT curHanbl CH oT Kaxmoro crycrka
2JIEKTPOHOB B HAKOIIUTEJIE Y 3aIIMChIBAET UX BO BHYT-
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DMXS6A(B)

Puc. 1. ®ororpacus npororuna DIMEX-Si ¢ Tononoru-
eii cneumanusupoBaHHoiit UC DMXS6A perucrpanuu
U3JIydeHus (Ha BCTABKeE).

PEHHIOIO MaMSITh JI0 TTOSIBJIEHUS CUTHAJIa OT CJIeAylo-
1iero cryctka. TakuM o6pa3om, 3TOT IETEKTOP 3aru-
ChbIBaeT U300pakeHre TeHU OT ObICTPO ABUXKYIIIETOCs
o0bekTa Kaxnple 125 He Ha BOIII-3 (mByXcrycKoBbIi
pexuM) 1 Kaxkable 200 Hc Ha BOIIIT-4M (1uectuc-
ryctkoBoiii pexum). DIMEX-G — omHokoopamu-
HATHBIN OeTeKTOp, MMeromuii 512 KaHaJloB, pac-
noJiokeHHbIX ¢ maroMm 100 Mxkm. MakcuManbHBIi
CUTHaJ, KOTOPbI AETEKTOP MOXKET 3apETUCTPUPO-
BaTh B JUHEWHOM peXHME COOTBETCTBYET MOTOKY
~2000 (poTOHOB/KaHAaJ OT OMHOTO CT'YCTKa 3JIEKTPO-
HOB (aHeprust @oToHOoB 20 k3B). JleTeKTOp MOXET 3a-
nucaTth B Ipolecce akcnepuMeHTa 10 100 Kaapos,
MakcuMaibHasa 4yacrora 3amucu — 10 MIu. Ilpo-
crpancTBeHHOe paspemeHue DIMEX-G cocrasisier
250 MxM mipu cpenHeit sHeprun GoToHOB B criekTpe CU
20 k»B, kBaHTOBas 3¢ heKTUBHOCTh focTuraeT 40%.

DIMEX-G 3¢ deKTUBHO UCTIOIB3YIOT yXe Oolee
17 net Ha BOTIIII-3 u 6osiee cemu et Ha BOTITT-4M
JUTSL UCCJIEIOBAaHUI IETOHALIMOHHBIX U YAapHO-BOJI-
HoBEIX npoireccoB [10—13]. Tem He MeHee, 3TOT ne-
TEKTOP MMEET Psll CYLIECTBEHHBIX OTpaHUYEHUN U
IUTSI JajibHEMIIIeTo yJIydllIeHrsl ero mapaMeTpoB Tpe-
OylOTCS 3HAuYMTEeIbHblE W3MEHEHUS KOHCTPYKIIUU
KaK caMoro JeTEeKTUPYIOIIEro 3jeMeHTa, Tak U 3JeK-
TPOHUKM perucTpauuu. Tak, MaKCUMaJIbHbII TTOTOK
¢ oTOHOB, KOTOPKIA MOKeT peructpupoBat DIMEX-G,
OorpaHWuYeH M3-3a HAKOIUIEHUSI 0ObEeMHOro 3apsiia
MOHOB B raze. MakcumasbHasi CKOPOCTb 3aITMCH Ka/l-
pOB OrpaHWYeHa U3-3a HU3KOW CKOpOCTHU Apelicda n
npoaoabHO Tuddy3un 3J1eKTPOHOB, a TaKXKe 13-3a
HEIOCTAaTOYHOM CKOPOCTU PaOOTHI JICKTPOHUKU pe-
ructpauuu. [TpocTpaHCTBEHHOE pa3pelieHrue TUMU-
TUPOBaAHO MorepeyHoii auddy3ueil 3J1eKTPOHOB B
raze. Bce 3T mpo61eMbl MOXKHO PEIIUTD TIEPEX0OI0M
OT Ta30BOi1 TEXHOJIOTMM Ha TBEPAOTEIbHYIO U 3aMEHOI
ra3oBO MOHM3AIMOHHON KaMepbl HA MUKPOIIOJI0C-
KOBBIM KPEMHUEBBIN IETEKTOP C OBICTPOAEUCTBYIOIIEN
aJIeKTpoHUKON peructpaumu [14—19]. IonBrXHOCTH
JIBIPOK B KPEMHUU BCETO B JBa pa3a MEHbIIE, YeM
3JIEKTPOHOB, B OTJIMYME OT KCEHOHA, TJI€ MOHBI MEJl-
JICHHee 3JIeKTPOHOB 0oJiee yeM Ha TpuU IOpsaka.
Taxke, cama BeJIMUMHA MOABUXKHOCTU HOCUTENIECH B
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KPEMHUMU BHILIE, YeM B Ta3e, a HAIIPSKEHHOCTh 3JIeK-
TPUYECKOTO TOJISI B KPEMHUEBOM CEHCOpPE U B Ta30-
BOM 3a30pe 61m3ku. TakuM o6pa3oM, 3(pHeKThl 00b-
€MHOTO 3apsifia B KPEMHUEBOM CEHCOpPE OYAyT POSIB-
JISITbCSI TIPU CYILIECTBEHHO 00Jiee BHICOKOM IMOTOKE
(OTOHOB MO CPABHEHMIO C Ta30BbIM AECTEKTOPOM.

IMPOTOTHUII KPEMHHWEBOTI'O
MUKPOITOJIOCKOBOI'O AETEKTOPA

751 vccnenoBaHWST OCHOBHBIX ITAPaMETPOB AETEK-
TOpa Ha OCHOBE KPEMHHEBOTO MUKPOIIOJIOCKOBOTO
ceHcopa 6bu1 co3mad npororunn DIMEX-Si [16—18]
(puc. 1). IIporoTum BKiIOYaeT B ceOs KpeMHUEBHIN
CEHCOP C YyBCTBUTENIBHOM o0nacThio 30 X 51 MM, u3-
rotoBieHHbIN pupmoit Hamamatsu Photonics. YyB-
CTBUTEJIbHASI 001aCTh MOKpPhITA 512 MOJIOCKAMM IJIH-
Hoit 30 MM UM pacIOJOXeHHBIMU ¢ ImaroM 50 MKM.
Kaxnast 1mmoiocka mpemcraBisieT coO0i p-UMITIaHT
Ha n-KPEeMHWHU, MOKPHITHI aTIOMUHUEBBIM MeTal-
JIMYeCKNM KoHTakToM. TommmHa ceHcopa 320 MKM.
IMomockn coenHEHBI C 3a3eMJICHHBIM OXPaHHBIM
KoJblioM 4depe3 pe3uctopbl 400 Om. HampsckeHue
CMeIIIEHM, TIofaBacMoe Ha OOIIMIT JIEKTPOI Ha TIPO-
TUBOIOJIOXHOM CTOpOHE ceHcopa, cocTapiseT 300 B.

B neHTpanbHOM yacT ceHcopa 96 MOJIOCOK CO-
CANHCHBI C ITOMOIIIBIO MUKPOCBApPKM C BJICKTPOHU-
KO perucrpaiMv, OCHOBAaHHOM Ha CHEeUMAIU3UPO-
BaHHOIT mHTerpanbHoOit cxeme (MC) DMXS6A(B),
pa3paboTaHHOM CIIeLMAaIbHO 1T 9TOro mpoekTa [19].
HC comepxut 6 KaHaI0B, KaXKIbIA BKIIIOYAET B CE0S
IMpeoOpa3oBaTesib HAIPSKEHUSI B TOK, CXeMY KOM-
MeHcallMu TEMHOBOIO TOKa, YEThbIpe MHTEerparopa
C LleTblo cOpoca, 32 SYeKM aHaJIOrOBOWM ITaMSITH
(1o 8 syeexk Ha MHTErpaTop) M BBHIXOMHOI aHaJOro-
BBII CIBUTOBBIM peructp (puc. 2). Ha Bxoae kaxxmoro
KaHajla MMeeTCsl TOCJIeI0BaTeIbHO BKJIIOUEHHBIMN
pe3uctop 10 kOm (B majbHeNIIeM yBEJIUUEHHbBINA 10
100 xkOwMm, kak noka3aHo Huxe). Pesuctop 400 Om Ha
ceHcope u pesuctop 10 kOm (100 kOm) Ha 1IaTE
perucTpalm 00ecIIeYnBaloT OcjiabjieHue BXOTHOTO
toka B KaHan MC DMXS6A(DMXS6B), uTtoObI agari-
THUPOBATh JTMHAMUYECKUI TMAaNa30H MHTErPaTOPOB K
JIHWATa30Hy 3aperucTpUPOBAHHOIO MOTOKA (POTOHOB
B CEHCOpe.

IMporotunn DIMEX-Si ¢ mepBoii Bepcueit MUC
DMXS6A, 6511 MiccienoBaH B 60Jice paHHUX paboTax
[17—19]. Bbuio nmoka3zaHoO, YTO KPEMHUEBbI MUKPO-
MOJIOCKOBBII JIETEKTOP ACUCTBUTEIIEHO HACT BO3MOXK-
HOCTb CYIIECTBEHHO ITOBBICUTH MaKCUMaJlbHBII pe-
TUCTPUPYEMBIil TOTOK (DPOTOHOB OT OMHOTO CTYCTKa
3JIEKTPOHOB B HAaKOMWUTEJE, YAYUYIIUTh TPOCTPaH-
CTBEHHOE U BpeMeHHOe pa3pellieHUe, a HOBasl JIeK-
TPOHHWKA PETUCTPALIUU JaeT BO3MOXHOCTh [TOBBICUTh
yacToTy 3anucu Kaapos go 40 MIt. OgHako cyle-
CTBEHHBIM HegocTaTKoM HOBoi MC ObLI1 BBICOKMIA
YPOBEHbB IIIyMa, KOTOPbIi He TTO3BOJISLII IIOBBICUTH OT -
HOIIIEHWE CUTHAaJIa K IITyMY 110 CPAaBHEHUIO C Ta30BbIM
nerekTopoM [18, 19]. B pesyabTate MoaeaupoBaHUs
1 JaJibHEMIIero aHaan3a ObLT HaiileH UICTOYHMK M0~
BBILLIEHHOTO IiIymMa. M oka3ajiach cxeMa KOMITeHCa-
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Llenb koMIIeHCALIUU
MMOCTOSTHHOTO TOKa

AVJIBYEHKO wu np.

Monynb
yIpaBJIeHUS

10 kOM
(100 kOm)

400 Om

8 aHaloOroBBIX |
sYeeK maMsITh |

Puc. 2 biok-cxema MC DMXS6A ¢ pe3rCTUBHbBIM JEJIUTEIEM Ha BXOJe KaHala perucrpanuu (He Bxoaut B coctaB UC).

LI TEMHOBOTO TOKa. B 3T0i1 cxeMe BbIXOn yCWINTEIs B
enu oOpaTHOM CBSI3U OCTaBaJiCsl MOMKIIOYEHHBIM
K yIpasJsiiolieMy BXOo4y TeHepaTopa KOMIEHCUPYIO-
IIIETo TOKa BO BpeMsl 3KCIMO3UlMU. B To Xe Bpems
BXOJ YCUJIUTEJISI B OOpaTHOM CBSI3U B 3TOU (haze ObLI
OTKJIIOUEH OT LIeNU CUrHajga. B pesynbrare, 1mym Ha
BBIXOJI€ YCUJIUTEJISI B 0OpaTHOM CBSI3U CYILIIECTBEHHO
BO3pacTajl, YTO TMPUBOIUIO K COOTBETCTBYIOIIEMY
YBEJIMYEHUIO IIIyMa TOKa KoMIleHcaluu. B HoBoIi
Bepcun MC DMXS6B B cxeMy KOMITEHCAIIMM TEMHO-
BOT'0O TOKa OBbLI 100OAaBJIEH KJIIOY, OTKJIIOUAIOILIUIA BhI-
XOJl YCUJIMTEJISI B OOpaTHOM CBSI3U OT YIPABJISIIOIIIETO
BXOJla TeHepaTopa Toka KoMIieHcauuu. HampsikeHue
00OpaTHOM CBSI3M COXPAHSUIOCh Ha CIELMaIbHON eM-
KOCTHU, TTOAKIIOUYCHHOI K YIpaBJISIIOLIEeMY BXOIYy Te-
HepaTopa Toka KomrieHcauuu. Hosas Bepcuss MC
ObL1a ripousBeneHa B 2021 1., 1 Bce U3BMEpPEHUsI, OIU -
CaHHbIE B HACTOSIIEN cTaTbe, CleJIaHbl C MPOTOTU-
nmoMm DIMEX-Si ¢ 371eKTpOHUKOI perucrpaluu Ha
ocHoBe MC DMXS6B.

PE3VYJIBTATDI HCIII)ITAHHFI ITPOTOTHUIIA
DIMEX-Si C HOBOU BEPCHEHN MC DMXS6B

st u3aMepeHus BEUUYMHBI 1IyMa U CPaBHEHMS
mryMa B HoBo#t Bepcuu M C peructpaium co crapoi
BepcHei ObUIM HaOpaHbl JaHHBIE 6€3 O0JIydYeHUS Jie-
TekTopa. CpaBHeHME THUCTOTpaMM pachpeneieHus
CUTHaJla B 3TUX M3MEPEHMSIX MOKa3aHbl Ha puc. 3
11t DMXS6A (puc. 3a) m DMXS6B (puc. 36). llym
(cTaHaapTHOE OTKJIOHEHME pacipeaeeHsI CUTHaJIa)
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¢ HoBoi1 Bepcueit MC ymMeHbIIMICS B BOCEMB pa3, ¢ 61
1o 7.5 OMHOB aHAJIOTO-1IM(PPOBOTO Mpeodpa3oBaTEIIs
(ALLIT).

Jist m3MepeHusT 3aBUCUMOCTU CUTHaja B AeTEeK-
TOpe OT MONJIOIIEHHOIO ITOTOKA (POTOHOB JIETEKTOP
o0ayyanu notokoM CH. IToTok (poTOHOB, Hmamarommii
Ha IeTeKTOP, 3a1aBaJIi UBMEHEHUEM BBICOTHI BBIXO/I-
HOTro oTBepcTUsl KosummmMaTtopa. IIpensaputebHO ObLIO
MPOBENCHO U3MepPEHMe MOJTHOM SHEePTUH, TTomIoIIae-
MOl B KPEMHMEBOM CeHcope TOJIIMHON 320 MKM,
C TMTOMOILIBI0O MOHUTOPHOTO JETEKTOpa C TOUHO TAaKUM
xe ceHcopoM, Kak 1 B DIMEX-Si. B moHUTOpHOM
JIeTeKTOpe OJIHA MOJIOCKA Obljia MOAKIII0YeHa KO BXO-
Iy ocuyyuiorpaga U, TaKuM o0pa3oM, MOKHO OBLIO
W3MEPUTD TIOJIHBIN 3apsili, NPOTEKAIOIIMIA Yepe3 ONUH
KaHaJl A€TEKTopa IIpU IMOIJTIOIIECHNHN (I)OTOHOB OT O~
HOTO CryCTKa 3JIEKTPOHOB. DTO M3MEpeHHuEe ObLIO
MPOBEAEHO MPY OMHOI (PUKCUPOBAHHOI BHICOTE BbI-
XOIHOTO OTBEPCTUSI KOJUIMMAaTOpa, aajee MoTok ¢o-
TOHOB paCCUMTBIBAJIN UCXOAd U3 U3BECTHOI1 BBICOTHI
BBIXOAHOI'O OTBEPCTUS KOJIMMATOpa U pacyeTHOM
cpenHeit sHepTuM (POTOHOB B CIIEKTPE MOTJIOIICHHO -
ro M3Jy4YC€HUs, KOoTopasa MJd IICPIICHIAUKYJIAPHOIo
MOJI0KEHMUSI IeTEeKTopa 10 OTHOIIEHUIO K ITYYKY paB-
Ha 17 kaB. Ha puc. 4 mokazaH pe3yJbTaT U3MEpEHUS
3aBUCUMOCTHM CUTHAJIa B IETEKTOPE OT BBHICOTHI BbI-
XOJTHOTO OTBEPCTUST KOJUIMMaTopa (HUKHSIS IIKaja)
1 moTtoka (poToHOB (BepxHss 1mKkana). Kpome Toro,
MOTOK (POTOHOB OB TAKKE PACCUMTAH C TTOMOIIBIO
9JIEKTPOHHOI KanuOpoBKM (mpaBas Iukana). s
9TOr0 Ha BXOM KaHaja perucTpalidy MoJaBalu M3-

Ne 12 2023
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Puc. 3. ['vcrorpaMmbl pacripeiejieHusl IIIyMOBOTO CUTHAJIa, TIoJTydeHHbIe 6¢3 00Iy4eHMsI IeTeKTopa B ABYX Bepcusix MC peru-
crpaunn: a — DMXS6A, craHmapTHOE OTKJIOHEHME LIYMOBOIO pacnpeneiaeHus pasHo 61 kanany ALIT; 6 — DMXS6B, craH-
IapTHOE OTKJIOHEHHE IIIYMOBOTO pacIipeacaeHus paBHO 7.5 kaHamoB ALLIT.

BECTHBIM CUTHAJI 1 II0 BEJIMYMHE BHIXOOTHOIO CUTHAJIA
pPacCYMTHIBAIM KAJIMOPOBOYHYIO KOHCTAHTY, OIIpeIe-
Jsmionnyio BennunHy ouHa ALLIT B enmHuIax 3apsioa
Ha Bxojne. M3 puc. 4 BUIHO, 4TO MOTOK, pacCUMTaH-
HBII C MOMOIIBIO 2JIEKTPOHHOI KaNTuOpOBKU, COBMA-
JIaeT C pe3yJIbTaTOM, TTOJYYeHHBIM C TOMOIIIBIO U3Me-
peHUsT ¢ MOHUTOPHBIM JETEKTOPOM C TOUHOCTbHIO
okos10 10%.

M3 puc. 4 BUgHO TakKe, YTO IIPHU IMOTOKE OKOJIO
10000 (boTOoHOB Ha KaHaJI OT OJHOTO CTYCTKa CUTHAJ
BBIXOJMT Ha HAChILIEHNWE. DTO CBSI3aHO C Teperpys3-
Koii unterpatopoB B UC peructpanuu. B aTom nzme-
PEHUM Ha BXOJI€ KAHAJIOB PETUCTPAIIUU ObIJTU BKJIIO-
yeHbl pe3uctopbl 10 KOM. TakuM oOpa3om, 4TOOBI
JMIOCTUYb MaKCUMAaJIbHOTO PEruCTPUPYEeMOro MOTOKa

3aperucTpupoOBHHBIN MOTOK, §
¢doToH/KaHa1 X CryCTOK Q
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Puc. 4. 3aBucumocTh curHaia Ha nerekrope ¢ HMC
DMXS6A 0T BBICOTBI BEIXOIHOIO OTBEPCTHSI KOJUIMMATO-
pa ¥ ToIJIoIIeHHOro NoToKa poToHOB. Ha 1ikanax cBep-
Xy W clpaBa MOKa3aHO COOTBETCTBUE pacyeTam IOmIo-
LIEHHOTO MOTOKAa Ha OCHOBE M3MEPEHUSI MOHUTOPHBIM
JIETEKTOPOM U C UCTIOJIb30BAHUEM 3JIEKTPOHHOM Kanb-
POBKU COOTBETCTBEHHO.
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B 10° pOTOHOB/KaHAaJl OT OMHOTO CI'YCTKA, HY>KHO €LLE
B IECSITh pa3 YMEHbBILIMUTh BXOIHOM TOK, IJIs YEro pe-
3UCTOPBI HAa BXOJIEe KAaHAJIOB JOKHBI OBITh YBEIIMYE-
HbI 70 100 kOM. CrneayeT OTMETUTh, YTO COOCTBEH-
HBI IIYM KaHaJIa peTUucTpallii, paBHBIN 7.5 OuHaMm
ALLIT (puc. 3), COOTBETCTBYET HPUMEPHO ceMU (POTO-
HaM c 3Heprueil 17 kaB. TakuM oOpa3oM, CTaTUCTH-
yeckue GIyKTyalluy CUTHaIa P MaKCHMaJIbHOM pe-
ructpupyemom I1otoke B 10000 ¢poToHOB, paBHBIE
100 ¢poToHAaM, CYIIECTBEHHO MPEBLIIIAIOT COOCTBEH-
HBIM yM KaHana. [ToTok (pOTOHOB, MpU KOTOPOM
CTaTUCTUYECKUI IITyM CPaBHUM C COOCTBEHHBIM IITy-
MOM KaHaJja, paBeH 49 ¢poronam/kaHain. Eciau npu-
HSTh BTO 3HAYCHME TMOTOKAa (POTOHOB B KauyecTBe
HIDKHEM TpaHWIIbl IMHAMMYECKOIO OMarna3oHa, TO
IIMpUHA AUHAMWYECKOro aMaria3oHa IeTEKTopa B
aToM pexume paBHa ~200. B pexume c ocnabieH-
HBIM B JIECSITh pa3 BXOOHBIM TOKOM COOCTBEHHBIA
yM KaHaja B 7.5 6unoB ALLIT cooTBeTcTBYeT cTaTh-
cTUdecKuM GJIyKTyalusiM rmotoka B ~70 ¢potoHoB. B
9TOM CJIydae 3HauYeHHMEe MOTOKAa, IIPU KOTOPOM CTaTh-
CTUYECKMI IIIyM CPaBHUM C COOCTBEHHBIM IIIyMOM Ka-
HaJla, paBHO, COOTBETCTBeHHO, 4900 (hoTOHOB/KaHa.
IMTockonbKy MakcuMaabHasI TpaHUIIA TUHAMAYECKOIO
auarnasoHa gocruraer 10° ¢hoToHOB/KaHas, IIMPUHA
IMHAMIYECKOTO Arara3oHa B 3TOM ciiydae paBHa ~20.

[J1s1 TOMOJTHUTENbHON TPOBEPKU TMPaBUIbHOCTU
OLICHKY BEJIMYMHBI PETUCTPUPYEMOTO TTOTOKA U 1ITy-
Ma ObLIU clieJlaHbl CHUMKU MaJIOKOHTPACTHOTO TeCT-
o0bekTa (puc. S5a). TecT-00bEeKT MpeAcTaBIIsIET COOOI
0JI0K U3 MOJIMMETWIMETaKpHUIaTa C YeThIPbMSI CTYTICHb-
KaM" BBICOTOI 1 MM M mmpuHO 2.5 MM. JlaHHEbIe,
nojyyaemble ¢ IeTeKTopa, IpeaCTaBsIIoT cOO0i Ha-
60p u3 32 MaccuBoB 110 96 uncen. Kaxkmoe ynucno —
3TO CUTHAJI, TIOJyY€HHBI U3 COOTBETCTBYIOIIIETO Ka-
HaJja meTekropa. MaccuB u3 96 9mcesl COOTBETCTBYET
CUTHaJy, TIOJIydeHHOMY OT omHoi Bcmbimiku CHU,
B JaJbHENIIIEM OyieM Ha3bIBaTh TAKOM MacCHB KaapOM.
Bech Habop 13 32 kagpoB OyneM Ha3bIBaTh (PUJIBMOM.
is1 momyyeHust n300pakeHus TeCT-00beKTa U3 Mep-
BUYHBIX JaHHBIX, MOJYYEHHBIX IKCIO3ULIMEH TecT-

2023



AVJIBYEHKO wu np.

50

A

?g%ﬁrggggfgg
B ]
e S
R AR AR
B S R L Ly
N RN

S n o
— S
79 "HLO ‘IreHIN))

ﬁmﬁ

OOTHI UH-

\\

T\

V“\“

, 1 yCPETHEHHBII pe3yJibTaT UCIIOIb30-

"l
6
s monydyeHUsT n3o0pa-

XeHus “1rockoro mojs” owito caemaHo 100 dpunb-
MOB B pEXUME, UICHTUYHOM PEXUMY 3KCITO3ULINU

TeCT-00BEKTA

1 | P | I .
m m ) rm = m@ = M MOLOAID x IreHEM/HOLO® ‘(exdodouires
H =2 =85 E 2 S sorol yiaHHgodudonIodeg
= 20 a =
3 cmem@M mw
= < A =
3 ESz58zR  °F 2
g nOUTHm—CHC o F S
_ S Z°:E~ES  gp = =
R RN ARR AR o MXHMmCuH @O o S L
2 S88s-E58  g£8 Sy 3t
= X EHESax209 ] 5=}
$ & sgzsEszg E2 25 ¢
L PEEOE a
S EE-EECE g: B | S
o K —
. § 8§BEtEE Ef  gis
o L
“@ 5 WOMHOHC. 59 SR
s 3 SO2CEE=T ag BT
3 s M L
- = = MXMmeﬂAm < F mm r
© o CMHCMQH6P Qg =5
= w Q W, oo o =WV o M L i =}
] ) X s I SRS
ST EESZ758E 28 o . =
2 ESE55Be i -
= M%CMC.,M 5 mnTv SE e
S HE o 3200 58 - o =) =)
. 2 wdnnnm & % S S S
< mg e X M 4 = =
= & Q ol § 28 = S
— X Q< O o, 3 3
3 ESE=588K8¢E o LITIV ‘19I'BHEN ‘I'BHIND)
¢
I
Q
3]
3]
(3]
=
5
3
=
O
[}
)
=
=
©)
g
&
Q
2
O
o

...\
—
=
—
.

i

o

HBIM peructpupyembiM notokom ¢otoHoB 10000 ¢hoTtoHoB/KaHai (6).
BBIILICHHOUN CTAaTUCTUKOMU.

Ona monydeHusT MaKCUMAaJbHOTO DPETHCTpPUpYe-

Moro rotoka 103 (poTOHOB/KaHaI pe3UCTOPHI Ha BXOZIE
BaxxHBIM TTapamMeTpoM IeTeKTopa SBISIETCS €ro

Puc. 5. BHenHuMii BUI TeCT
oobekTa B CU, BeIUMTANIM JaHHBIC, TOJIyYeHHEBIE O0e3
o0ydyeHUs geTekTopa. Jajee naHHbIe HOPMUPOBAJIU
Banu 1J1s1 HOpMUpoBKU. OgHOMEpHOE M300pakeHne
TecT-00beKTa MOKa3aHo Ha puc. 50. I3 pucyHka BUI-
HO, 9TO KOHTPACTHOCTb CTYIICHBKH MTOJIMMETUIMETA~
KpujaTta BBICOTOM 1 MM paBHa IIpuMepHO 5%, a 3Ha-
YyeHHne ITOTOKa (DOTOHOB, BEIYMCIICHHOE 10 BeTUIITHE

Ha u3o0paxkeHue “TIIOCKOTro MoJjist”, T.e. Ha pe3yJib-
TaT SKCIO3UIINU ETeKTOpa 0e3 TeCcT-00beKTa ¢ To-
¢aykTyanuii curHajaa (IOTOK SKBUBAJICHTHBIN IITy-
my, NEQ) paBHo npumepno 10000 ¢poTroHOB/KaHan.
KaHaJIOB perucTpaiyu oputi 3aMmeHeHbl Ha ¢ 10 KOM
Ha 100 kOMm, 1 Bce moceayolinue u3MepeHus poBO-
JIWIW C UBMEHEHHBIM BapuMaHTOM 3JIEKTPOHUKU pe-
ructpauuu. PesyabTaT uamMepeHus: 3aBUCUMOCTH CUT-
HaJjia OT perucCTpUpyeMoro MoTtoka (h)OTOHOB MPUBEICH
Ha puc. 6. I3 prucyHKa BUIHO, 4To NOToK B 10° poTo-
HOB MOXKET OBITh 3aPETUCTPUPOBAH B OTOM peKUME

Ha caMOM Kpalo JIMHEMHOro Auara3oHa pa

TErpaTopoB.

2023

HBIM IE€TCKTOPOM U C UCITOJIb30BAHUEM 3JICKTPOHHOU Ka-
Ne 12

MKM

Komnumarop,

Puc. 6. 3aBucumocTh curHajia Ha nerekrope ¢ UC
TMMOBEPXHOCTb. PEHTTEHOBCKHUE, CUHXPOTPOHHBIE U HEUTPOHHBIE MCCJIEJOBAHUA

DMXS6B 0T BBICOTBI BEIXOIHOIO OTBEPCTHSI KOJUIMMATO-
pa ¥ TIOIJIOIIEHHOTO TOTOKa (DOTOHOB C YBEIWYEHHBIMU

pe3ucTopamMu Ha BXoJe KaHaJloB perucrpanuu. Ha mika-
JlaX CBEpXy M CIIpaBa MOKa3aHO COOTBETCTBHME pacueTam
MOTJIOLIEHHOTO ITOTOKA Ha OCHOBE N3MEPEHMSI MOHUTOP-
JIMGPOBKU COOTBETCTBEHHO. MI3MepeHe MpOBOIUIHN ITPU

MECPINCHINKYJIAPHOM ITOJIOKECHUHU NJCTCKTOPA 110 OTHOILIC-

HuIo K myuyky CH.

o

SKCTO3UIINY M 3aITUCH CUTHAJIA OT OTHOM BCITBIIIIKH
CH B anayoroBylo mmaMsTh. BpemeHHOE pa3pelieHne
CKOJIBKY MMITYJIBC TOKA C TIOJTOCKH CEHCOpPa OT OTHOMN

MC DMXS6B

roM, TIOCKOJIbKY BpeMeHHOe pa3pellecHre TeTeKTopa
orpeesisieT MUHUMAIIbBHOE BpeMsl, HEOOXOOUMOe IS

7

BpEMEHHOE paspelleHre U peae/ibHasg 4acToTa 3a-

MCH KampoB. DTH TTapaMeTphl CBSI3aHBI APYT C Ipy-
BPEMEHHOTO pa3peIleHUs TeTeKTOpa C

W TIpelesibHAasI YacToTa 3aliCH KaIpoB B OCHOBHOM
omnpenaenstiores mapamerpamu MC pernctpannu, no-
Benbiiky CH mmmTest Bcero HecKobko He. MzydeHue
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Puc. 7. 3aBUCUMOCTb CUTHAJIA B IBYX COCEIHUX Kaapax OT
3a7ep>KKU MEXIY CUHXPOUMITYJIbCOM IETEKTOpa U MO-
MeHToM Benbiinku CH Ha netektope: a) ¢ UC DMXS6A,
1 — Bpemst akcrio3uuum Kaapa 50 He, kaap Ne 19, 2 — Bpe-
M1 3KCITo3UInM Kanpa 25 He, kaap Ne 18, 3 — Bpems akc-
ro3uumu Kaapa 25 He, kaap Ne 19;6) c UC DMXS68B, 7 —
BpeMsl 3KCIO3ULMHK Kaapa 55 He, kaap Ne 9, 2 — Bpewmsi
9KCcTo3uLIMu Kaapa 27.5 He, kanap Ne 9, 3 — Bpemst 9KcTo-
3umu Kazapa 27.5 He, Kamp Ne 8.

MakKCHMaJIbHOIO CUTHAJIA B KaJape. DTO BpeMsI paBHO
CBEPTKE MJIMTEIHbHOCTU TOKOBOTO UMITY/IbCa C MOJI0C-
KM CEHCOopa U TIOCTOSIHHOW BpEMEHM MHTerpaTtopa
(nepenHuii GpoOHT), KOTOPasi ONPEIeISIETCS BEPXHIM
MpeaesoM IoJiockl yacToT. B o6enx Bapuantax MC
9TO BpeMsl paBHO IpuMepHO 7 HC. B mepBoM BapuaH-
Te MUC BO BpeMeHHOI TT0CIeA0BAaTeIbHOCTH CUTHAJIOB
IpHUCYyTCTBOBAJIa (pa3a, Korma CUTHaI He paBeH HYJIIO
B 00oMx coceqHux Kaapax. B aToii ¢pa3e nBa mHTerpa-
TOpa OMHOBPEMEHHO IIPUCOEAMHEHBI K BXOIHOMY
curHaily. B UC DMXS6B sra ¢dasza 6b11a yopaHa.
CrenmyeT OTMETUTh, YTO IIEPBBI MHTETPATOP OTKITIO-
4yaeTcsl paHbIlle, a BTOPO MHTErpaTop ITOAKIIOYAETCS
no3xe, 4eM B DMXS6A. DTo IpuBeIIo K MOSIBICHUIO
¢a3bl, B KOTOPOil CUTHAJI OTCYTCTBYET U B IIEPBOM,
¥ BO BropoM Kajpe. Takass 0cOO€HHOCTh BpeMEeHHOI
JuarpaMMbl IIOMOTJa OOIOJHUTEIbHO CHU3UTh
YPOBEHb IIIyMa, OMHAKO M3-3a 3TOTO 3HAYUTEJIbHO

TMOBEPXHOCTb. PEHTTEHOBCKHUE, CUHXPOTPOHHBIE U HEUTPOHHBIE UICCIEJOBAHUA  Ne 12

YMEHbIINJIACh AJTUTCIIBHOCTD (1)33]51 MaKCUMaAJIbHOTI'O
CUTHaJja B KaJpe, KOTopasi [IpU Nepuojie CJIeI0BaHMS
KanpoB 27.5 He, COCTaBJIsIeT BCero okKoo 5 He. Maas
IJIUTEILHOCTD (Da3bl MAKCMMAJIbHOTO CUTHAJIA B Kal-
pe o3HavaeT, 4YTo TpeOOBaHUS K CTAaOMIBbHOCTHA CUH-
XPOUMITYJILCOB JETeKTOpa OTHOCHUTENIBHO IIpoJjeTa
CTYCTKOB B HAKOITUTEJIe NOJIKHA OBITh IMOBBIIICHA.
Kpome Toro, aTo 03Hayaer, 4To MaKCUMaJbHas 4a-
CTOTA 3aIICH KaJIPOB He MOXeT ImpeBbiath 40 MI1.

Hnas pabotel ¢ DIMEX-Si B HakomnuTesie 1o/KHa
OBITb CO3JaHa MOCJEeI0BATEIbHOCTh 3JEKTPOHHBIX
CTYCTKOB, PACCTOSTHUE MEXIY KOTOPHIMU PaBHO WU
KpaTHO TIEpUOdY CJeIOBaHUS KaIpoB B NETEKTOPE.
CxeMa KOMIIEHCAllMM TEMHOBOTO TOKa, KOTopas
obecrieuynBaeT CTaOMJILHBIN HYJIEBOI ypOBEHb CUTHA -
JIa B OTCYTCTBUE OOJIYUYEeHMS, TOJKHA OBITh OTKITIOUE-
Ha BO BpeMsI 9KCITO3ULIMHU. BaxkHo, 9T00BI B MOMEHT
OTKJIIOUEHMSI Ha BXOAax KaHajlOB PerucTpaludu OT-
CYTCTBOBAJI CUTHAJ ¢ ceHcopa. [JIs1 3Toro B Iociaeao-
BaTEeJIbHOCTHY 3JEKTPOHHBIX CTYCTKOB B HAKOIIMTEJIE
noskeH ObITh pa3peiB B 200—300 He. dnsa n3ydeHus
BO3MOXHOCTH PabOThI IETEKTOpa B MHOTOCTYCTKO-
BoM pexkxnMe Ha BOTTIT-4M 6bL1 peanm3oBaH pekuM
C TOCIEeM0BATEIbHOCTHIO U3 17 3J1eKTPOHHBIX CTYCT-
KOB, CJIedyIOIInX ¢ MHTepBaJioM 55 Hc. B mepBom
U3MEPEHUHN B 3TOM peXUME BaXKHO ObLIO IOHSTh
NPUHIMINAJIBHYIO BO3MOXHOCTh pabOThI, KOTOpas,
B YAaCTHOCTHU, OIIPEHEIISICTCS CBOMCTBAMU CXEMbI
KOMIIeHcalu1 TeMHOBoro Toka. Ha puc. 8a mmokasa-
Ha ocLMJUIOTpaMMa CUTHajIa ¢ OOHOM ITOJIOCKM MO-
HUTOPHOI'O KPEMHMEBOTO AETEKTOPa, KOTOpasI IoKa-
3bIBA€T 3aBUCUMOCTh TOKAa CEHCOpPa OT BpEMEHM.

Ha puc. 8a BunHBI cuTHAJBI OT 17 CTYCTKOB C pas3-
JIMYHBIM TOKOM U Pa3pbIB B UX MOCICAOBATEILHOCTHA
IUTATEbHOCTBIO TpuMepHO 330 He. i1 cTabubHOM
pa6orel MC DMXS6B cxema KoMIIEHCALIUM TEMHO-
BOT'O TOKA JOJKHA OBITh OTKJIIOUYEHA TIepel HauaioM
9KCITO3UIIMM BO BpeMs 3Toro paspbiBa. Ha pmuc. 86
MOKa3aHbl CUTHAJIBI B OTHOM 13 KaHAJIOB ACTEKTOpA B
Tpex TTociienoBaTeabHbIX PuiabMax. JeTekTop pado-
Tall ¢ TIEPUOAOM CMEHBI KaJpPOB PaBHBIM ITOJIOBUHE
pPacCTOSTHUSI MEXIY CTYCTKaMM, IJISI TOTO, YTOOBI BH-
JIeTh, HACKOJILKO XOPOIIIO CUTHAJIBI OT Pa3HBIX CTyCT-
KOB MOXHO pa3e/inTh, a TAKXKE KAaKOB YPOBEHb CUT-
Haja B OTCYTCTBUM OOJIydCHUS MEXOY CryCTKaMM.
W3 puc. 86 BUgHO, 4TO CUTHAI (DIYKTYHpPYET OT Kajl-
pa K Kanpy npumepHo Ha 10%. MeHsieTcs KaK ypo-
BEHb CUTHAJIa B KaJpaX, COOTBETCTBYIOIIUX IIPOJIETY
CTyCcTKa, TaK M YPOBEHb CUTHAJIA B KaJpax, Iae o0y~
YeHHE OTCYTCTBYET. DTO CBUACTEILCTBYET O IIPUCYT-
CTBUM HECTAOMJIBLHOCTU CHUHXPOUMITYJIBCOB, YIIpaB-
JISTIOIUX pabGoToi JeTeKTOpa, OTHOCUTEIBHO MO-
MEHTOB MpOoJieTa CT'YCTKOB, a TaKXKe O BO3MOXKHOM
HEONTUMAJIBHOM MOJIOXEHUU IO BpeMEHU MOMEHTA
OTKJTIOUYEHUSI CXeMbI KOMIIEHCAIIUM TEMHOBOTO TOKA.
OTH NpobaeMbl TPEOYIOT JaTbHENIIIEro N3yYeHUSI.

SAKJIIOYEHHME

Hosas Bepcuss MC perucrpaimn DMXS6B 1mo3-
BOJIWJIA 3HAYUTEJILHO YMEHBIIUTh YPOBEHb llIyMa B

2023
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Puc. 8. Pa6ora DIMEX-Si B MHOIOCTYCTKOBOM PEXUME:
(a) ocuwutorpaMma CUTHaJIa C OIMHOM TTOJJOCKM MOHM-
TOPHOTO IeTeKTopa; (0) CUrHaja B OMHOM KaHalle B Tpex
nociienoBaresibHbIX riibMax DIMEX-Si.

npototune aerekropa DIMEX-Si. Ucnbitanus ne-
tekTopa Ha nmyuke CHM nHa Hakormurene BOIIIT-4M
roKasaju, YTO MAaKCUMAaJIbHBII MTOTOK (POTOHOB, KO-
TOPBIIA MOXET OBITh 3aPETUCTPHUPOBAH B JMHEHHOM
peXUMeE TIpY BEJIMYUHE MOCJIeI0BATEIbHOTO pe31cTopa
Ha Bxoze KaHayia perucrpauuu 10 kOm (MC DMXS6A),
cocrasnsieT 10* HOTOHOB/KaHaJI OT OIHOTO JIEKTPOH-
HOro crycTka. I1pu yBenmueHnn COnpoTUBICHUS pe-
3uctopoB 10 100 KOM 1 cOOTBETCTBYIOIIEM OCIabde-
HUM JOJY TOKA, BBITEKAIOIIEM M3 CEHCOpa Ha BXOI
KaHaJIOB PEerucTpalum, MaKCUMaJIbHBIN PErucTpu-
PYEMBbIi IOTOK YBEJIMYUBAETCS B IECITh Pa3 U TIOCTUT
10° pOTOHOB/KaHAJI OT OMHOTO 3JIEKTPOHHOTO CTYCT-
Ka (MC DMXS6B). DTOT pe3yabTaT UCKITIOYUTEIHHO
BaXK€H C TOYKU 3PEHUS YBEJIIMUCHMSI TOYHOCTU U3Me-
peHMit ¢ ucnoip3oBaHueM paetekropa DIMEX-Si
MpU NPOBEICHUN SKCIIEPUMEHTOB.

BpemeHHOe paspelreHue 1eTeKTopa ¢ HOBOM Bep-
cueit UC pernucTpallii OCTaJIOCh TAaKWUM Xe, KaK U C
nepsoii Bepcueii UC. BpemeHHAsT nmarpamma pabo-
THI KaHajla perucTpanuu B HoBoit Bepcuu MC Oplna
M3MeHeHa TaAKMM 00pa3oM, 4To TeTiepb TpedyeTcs 60-

MMOBEPXHOCTb. PEHTTEHOBCKUWE, CUHXPOTPOHHBIE U HEUTPOHHbBIE UCCJIELOBAHUS

Jiee TOUHasl HacCTpoiika u crabuau3alus paboTbl CUH-
XpPOHM3AaIUK IeTEKTOpa ¢ HakonuTeJieM. B nanbHeii-
1IeM TpU pa3paboTKe MOJTHODOPMaTHO MHTErpalib-
HOI cxeMbl sl (pUHaAJIbHOTO BapMaHTa JIeTeKTopa
HY>XHO y4eCTb BO3HUKIIIYIO MPOOJIeMY U cliesiaTh BO3-
MOXHOI1 TMOKYIO pEeTYJIMPOBKY IapaMeTPOB BpEMEH-
HOI nuarpamMmbl MC.

B mpouiecce namepeHuit ObUT BIEpBbIE pean30BaH
MHOTOCTYCTKOBBIN pexkuM Ha Hakorutesne BOIIIT-4M.
ITponeMoHCTpUpoBaHa TPUHLAIIUAILHAS BO3MOX-
HocTh pabothl AeTekTopa DIMEX-Si B pexxuMe ¢ 3a-
MOJTHEHUEM KOJblla HAKOIUTENSI 3JE€KTPOHHBIMU
CTYCTKaMM, CJIEAYIOLIMMHU Yyepe3 55 HC, ¢ pa3pbiBOM
B ITOCJIEAOBATEIbHOCTY CTYCTKOB JUTUTETLHOCTBIO OKO-
Ji0 330 He. [Tomo6GHBIN pexkxuMm OyAeT peaJu3oBaH Ha
ucrouHuke C1 CKUD.

BJIATOJAPHOCTHA

PaGora mo mM3MepeHUIO XapaKTEepUCTHK IeTeKTOopa
DIMEX-Si BeinmorHeHa IIpy YacTUYHOM moaaepxke [1pa-
BUTeNLCTBOM Poccuiickoit @enepannu, cortacHo [Tocra-
HosneHuto 220 ot 09 anpenst 2010 r. (Comnamenue 075-15-
2022-1132 ot 01.07.2022 1.).

KoH(IMKT MHTEpecoB: aBTOPHI YTBEPXKAAIOT, YTO Y HUX
HET KOH(MIMKTa MHTEPECOB.
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Microstrip Silicon Detector for Study of Ultra-Fast Processes at the Synchrotron
Radiation Beam

V. M. Aulchenko!, A. A. Glushak® %4, V. V. Zhulanov!, A. N. Zhuravlev’ 3, V. A. Kiselev!,
V. N. Kudryavtsev'2, P. A. Piminov'-3, V. M. Titov!, L. I. Shekhtman®! -4 *
!Budker Institute of Nuclear Physics SB RAS, Novosibirsk, 630090 Russia
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Present status of the development of the prototype of the Detector for imaging of explosions (DIMEX) based
on silicon microtrip sensor is discussed. The prototype includes silicon p-in-# sensor with metal strips in di-
rect contact with p-implants. Strips are 30 mm long and have 50 um pitch. Signals from the strips are read out
with specially developed ASICs DMXS6A, that include 6 channels with DC compensation circuit at the in-
put, four integrators, 32 analogue memory cells and output analogue shift register. The prototype detector has
96 registration channels provided with 16 DMXS6A ASICs. Each strip of the sensor is connected to the
guard-ring through a 400 Ohm resistor and through 100 kOhm resistor to the input of the front-end ASIC.
This resistive divider allows to adapt the dynamic range of the integrator of the ASIC to the full flux range of
the beam line 8 at the VEPP-4M storage ring that includes 9-pole wiggler with 1.9 T B-field as SR source.
The measurements of the dynamic range of the DIMEX-Si prototype demonstrate that maximum photon
flux from one bunch that can be measured by this detector exceeds 100000 photons per channel. For these
measurements the sensor was inclined at an angle of 1.7 degrees with respect to the beam plane in order to
increase quantum efficiency. The possibility to work in multi-bunch mode with bunches following in 55 ns is
demonstrated, that proves that this detector can be successfully exploited at new SR-source SKIF that is un-

der construction in Novosibirsk region.

Keywords: fast processes, detonation processes, coordinate detectors, time-resolved detectors, electronic reg-
istration channel, microstrip silicon detector, specialized integrated circuit, synchrotron radiation.

TMOBEPXHOCTb. PEHTTEHOBCKHUE, CUHXPOTPOHHBIE U HEUTPOHHBIE UICCIEJOBAHUA  Ne 12

2023



