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B crarbe onucaH oMHOKOOPIMHATHBIN OEeTEKTOp M1 AM(MPAKIMOHHBIX 3KCIIEPUMEHTOB C TPUMEHEHNEM
CUHXPOTPOHHOTO U3JTydyeHUsI, pazpaborka Kotoporo Benercs:i B MHctutyTte simepHoit husuku CO PAH.
Jlo HegaBHEro BpeMeHHU IJIsl OTUX 1ieJiel B UHCTUTYTE UCITOJb30BaIM pa3pabOTaHHBIN paHee JeTEKTOP
O1-3M c BBIMUCISIEMBIMM KaHaJlaMU, OCHOBAHHBIN Ha TEXHOJIOTUM MHOTOIPOBOJOYHBIX IMPOITOPIIO-
HaJbHBIX KaMmep. [Iist obecrieueHust TpOCTPaHCTBEHHOTO paspeteHus jdydiie 100 MKM TIpu peructpauuu
¢doToHOB ¢ 3Heprueii B mupokom auaraszoHe (3—30 kaB) Heo6xoaUMo MpUMeHEHNEe TBEPIOTEIbHBIX MUK-
POTIOJIOCKOBBIX WJIM MATPUUYHBIX CEHCOPOB B COUETAHUU CO CTIELIMAIM3MPOBAHHBIMU UHTETPAJIbHBIMU CXE-
Mmamu peructpauun. Hosblit nerektop SOCOD, B KOTOPOM B KayeCTBE PETMCTPUPYIONIETO dJIEMEHTA MC-
MOJIb30BaH MUKPOTIOJIOCKOBBII CEHCOP HA OCHOBE apCeHUIa TaJliusl, paboTaeT B peXXuMe MPSIMOTO cueTa
doroHoB ¢ sHeprueii 3—30 k3B u obGecneunBaeT NpOCTpaHCTBEHHOE paspelieHue aydire 100 MkM npu
oreicTponeiictBuu mo 1 MIti/kanain. B cratee naHo oO1iee onmcaHre TeKyIleil Bepcum AeTeKTopa, CTPyK-
TYPHOI CXeMbl PETMCTPUPYIOLIETO KaHala, TPOrpaMMHOI0 0OeceyeH s, MO3BOJISIONIEro YyIPpaBJsITh pa-
00TOl1 IeTeKTopa U OTOOpaXkaTh MOJYYEHHbIE Pe3yAbTaThl, U pa3paboOTaHHOTO AJITOPUTMA BHIpAaBHMBAHUS
MOPOTroB cpabaThiBaHUS B KaHaaX. [IpyBeneHbl pe3y/IbTaThl 3JIEKTPOHHBIX TECTOB, paOOThI AJITOPUTMA BbI-

PaBHUBAHUA N UX O6CY}K,£[€HI/IC.

KmoueBbie cioBa: 1M paklMOHHbIE SKCIIEPUMEHThI, KOOPAMHATHBIE JETEKTOPHI, PEXKUM cyeTa (DOTOHOB,
3JIEKTPOHHBINA KaHaJI PErMCTpallii, MUKPOIIOJOCKOBBI CEHCOp, CIELMAIU3UPOBAaHHAS WHTETrpaibHAs
MUKpOCXeMa, CUCTEMAa Ha KpUCTaJlJie, aITOPUTM BbIpaBHUBAHMSI cUeTa, IOPOT perucTpalluu, CUeTHas Xa-

paKTepUCTHUKA.
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BBEAJEHUWE

Ve 6oliee YETBEPTU BEKA CUHXPOTPOHHOE U3ITY-
yenue (CH) ncnonb3yioT B UCCIIENIOBAHUSX TMHAMU -
KM OBICTPBIX GU3NYSCKUX U XUMUYECKUX ITPOLIECCOB.
KopoTkue BCOBIIKY U3IyYeHUs, TeHEpUpyeMble B
ncrogyHnkax CH s1eKTpOHHBIMHU CT'YCTKAMHM, TT03BO-
JISIIOT TIPOBOAUTH U3MEPEHMSI C BBICOKMM BPEMEHHBIM
U IPOCTPAHCTBEHHBIM pa3pelleHNeM C UCITOJIb30Ba-
HUEM COOTBETCTBYIOIIMX OeTeKTopoB. Ha maHHBbII
MOMEHT JIY4IINX Pe3yJbTaTOB B TAKUX SKCIIEPUMEH-
TaX JOCTUTAIOT C TIOMOIIbI0O MHOTOKAHAIbHBIX KOOP-
JTUHATHBIX IETEKTOPOB HA OCHOBE MTOJTYITPOBOTHUKO-
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BBIX CEHCOPOB C MOJOCKOBBIMU WM MaTPUYHBIMU
CTPYKTYpaMM B KA4e€CTBE UYBCTBUTEIbHBIX IETEKTHU-
PYIOLIMX 3JIEMEHTOB, TIe KaXIblii KaHal padoTaer
MO0 B MHTETPUPYIOIIEM, JIMOO B CYSTHOM PEXKMME
[1-4].

CyeTHBII peXUM pabOTHI IETEKTOPOB UCIIOJIb3Y-
IOT IS MCCJIEIOBAHUSI OTHOCUTEIBHO MEIJIEHHBIX
MpolieccoB. B aToM pexknMe perucTpupyIoT CUTHAJIBI
OT OTHIEJBHBIX (DOTOHOB, YTO B COYCTAHUU C TTOTEH-
LIMAJIbHO BO3MOXHOCTBIO CeJleKIIUU (POTOHOB ITO
SHEPTUU OTKPHIBACT BO3MOXHOCTU MOJIyYeHUSI 6O-
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MHTCDI/IHCKEIH IiaTa

bik L ”h._

web-uHTepdeiic

Puc. 1. 96-KaHaTBHBII TMPOTOTUIT CYETHOTO NETEKTOPA
SOCOD: MHMKpPOITOJIOCKOBBII ceHcop Ha ocHoBe GaAs
(a); TuTaTa perucTpaly ¢ MUKPOIIOJIOCKOBBIM CEHCOPOM
u UC perucrpanum; MaTepuHCKasl IjiaTa, yrpasJsionast
paboroii netekTopa, conepxaiuas [1IJIMC non ynpasie-
HueM ornepanuoHHoi cucteMbl LINUX ¢ web-uHTep-
(eiicom (B).

Jiee IeTaJdbHOM MH(pOpMALIUU 00 UCCIIeTyeMbIX ITPO-
1eccax.

B A ® CO PAH netexTopsl 11 3KCIEPUMEHTOB
¢ ucrnionb3oBanueM CH pa3pabaTeIBalOT, N3TOTABJIU -
BalOT 1 UCHONb3YIOT Ha uctouHukax CH1 BOIIII-3 u
BOIII1-4 yxxe 6onee nBamiaTty jeT [S—15]. B gacTtHO-
ctu, gerekrop O1-3M, ocHOBaHHBII Ha TEXHOJOTUU
MHOT'OIIPOBOJIOYHBIX ITPOHOPLOHAIBLHBIX KAMED, IMe-
eT 64 pusmueckux v 3300 BoIYMCIIEMBIX HA UX OCHO-
BE KaHaJIOB, 00JIalacT MPOCTPAaHCTBEHHBIM pa3pellie-
HueM G ~ 180 MKM mipu 3Hepruu (poToHOB 8 K3B.
Ha naHHbIil MOMEHT ABa TaKUX JAeTEKTOpa paboTaioT
Ha kaHaimax CU Cubupckoro llentpa CuHXpo-
TpoHHOrO U Teparepuosoro uznyyeHust (CLICTH) B
HNSAD CO PAH [16—18].

B HacTosiiee BpeMsI B MHCTUTYTE BEIETCS pa3pa-
0O0TKa OTHOKOOPAMHATHOTO PEHTTEHOBCKOTO JIETEK-
Topa SOCOD, pabdoTaroniero B pexxmume npssMoro cuera
¢oroHOB. [leTeKTOop OOKEH OOecHeYyMBaTh IIPO-
CTpaHCTBEHHOE pa3pelneHue Jydire 100 MKM 1 yIjI0-
Boe paspemenue nopstaka 0.01°; yactoTy cMeHBI Kan-
poB Oonee 10 kI, a Takke OBICTpOACHCTBUE OO
1 MIi1/kaHan, HeoOX0AMMOE IS JOCTXKEHUS BBICO-
KOM CKOPOCTHU 3aITMCH Pe3yIbTaTOB U3MEPEHMIA.

CTPYKTYPA 1 OCHOBHBIE ITAPAMETPHI
JETEKTOPA

YcerpoiictBo cuetHoro gerekropa SOCOD mipen-
cTaBjieHO Ha puc. 1. JIeTeKTop COCTOUT U3 MUKPOIIO-
JIOCKOBOTO CEHCOpa Ha OCHOBE apceHuaa TaJlius
(GaAs) ¢ marom noJjiocok 50 MKM ¥ JUTMHO IT0JIOCOK
10 MM (ceHcop nipenocrtasieH LlenTpom “Ilepcnex-
TUBHBIC TEXHOJIOTMU B MUKPO3JAEKTpoHUKe” Tom-
CKOTO TOCYIApCTBEHHOro yHUBepcuTeTa). Kaxkmas
MOJIOCKA CeHCOopa MOAKIIOUEHA K DJICKTPOHHOMY pe-
TUCTpUpPYIOILIEMY KaHaTy CIeIMaJIu3upOBaHHON MH-
TeTpalibHOl MMKPOCXEMBI. YIpaBJcHUE PETUCTPU-
PYIOLIMMY KaHAJIaMU U CheM TaHHBIX OCYILIECTBIISICT -
Ccsl C TMOMOIIbIO MPOrpaMMUPYyeMOM JIOTUUECKOI
uHTerpanbHOM cxembl (ITJIMC). Ilepemaya maHHBIX
Ha KOMITBIOTEp MOJIb30BaTEsI TTPOUCXOINUT C TIOMO-
mieio BctpoeHHoro B ITJIMC nporeccopa.

CTpyKTypa perucTpupymollero KaHaja IpeacTaB-
JieHa Ha puc. 2. OH cocTouT U3 (hOPMUPYIOLLIETO YCUITH-
Tess1 ¢ Ko puireHToM rmpeodpaszoBanmst 400 MmB/b Ko,
4 KOMITapaTOPOB C yIIPaBJsieMbIMU OPOTAMHU Cpa-
GaTeIBaHUS (II100aTbHBIMU U UHAUBUIYAJILHBIMU),
4-5-pa3psamHbIX TU(PPO-aHaTOTOBBIX ITpeobpa3oBaTe-
neit (HAIT) njist ycTaHOBKM MHAWBUIYaIbHBIX TIOPO-
roB, 4-8-pa3psaHbIX CYECTUYMKOB, CUMTAIOIIUX YUCIIO
cpabaThIBaHUI KOMITApaTOPOB B TeUCHUE 3aJaHHOTO
WHTEepBaIa BpeMeHU (BpeMs Kaapa). I1o okoHuaHuU
BpPEMEHHU Kaapa MHOOPMALVI U3 CYCTIYMKOB MEPEITH-
CBIBaeTCsI B BBIXOIHOM CABUTOBBIM PETHCTP W Jajiee
COXpAaHSIETCSI BO BHEIIIHEM IMaMsITH.

Perucrpupytoime KaHaxbsl IMEIOT IBa THUTIA YIIPaB-
JIIEMBIX MIOPOTOB: IIOOAIbHbIE Y WHIAUBUAYAJIbHbIE.

MOBEPXHOCTb. PEHTTEHOBCKUE, CUHXPOTPOHHBIE U HEUTPOHHBIE UCCITEAOBAHUS  Ne 8 2023
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AVJIBYEHKO wu np.
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Puc. 2. CtpykTypa perucTpupylouero KaHaua aeTekropa.

ImobanbHBIE MOPOTY 3aa10TCSl BHEIITHUMMU T10 OTHO-
meHuo K UC peructpanmu 6-paspsoabivu LIATIT.
Juamna3zoH yCTaHOBKM MIOOATIBLHBIX TOPOTOB COCTaB-
msteT (0—1.5) dKi, mamuBunyansHbix (0—0.2) dKor.
YpoBHU I100aIbHBIX MTOPOTOB MOJAIOTCI Ha YEThIPE
KOMIIapaTopa Kax/I0oro 4ura, MoACTpoiiKa KaxXaoro
pETUCTPUPYIOLIETO KaHajda OCYIIECTBIEHA C MOMO-
110 MTHAWBUAYAJbHBIX TOPOToB. I7o0anbHbIE TTO-
pOTH CIyXarT JJisl BIAEIEHUS 10 YEThIPEX SHEPreTU -
YEeCKMX 30H B PETMCTPUPYEMOM IMOTOKE KBAHTOB.
KonunuecTBo 3HEpreTMyeckux 30H BbIOpAHO Ha OC-
HOBe aHajiM3a YCJAOBUM IJIaHUPYEMBbIX SKCIIEPUMEH -
ToB. UHAMBUIYyaIbHBIE TTOPOTU CIYXKAT JJISI BbIpaB-

MOBEPXHOCTb. PEHTTEHOBCKUWE, CUHXPOTPOHHBIE U HEUTPOHHBIE UCCJIEIOBAHUS

HHUBaHUA CHETHBIX XapaKTCPUCTUK PETUCTPUPYIOLIINX
KaHaJIOB.

CueTHas1 XapaKTepUCTUKA — 3aBUCUMOCTb CKOPO-
CTM cYeTa OT ITopora KoMraparopa Ipy JaHHOI Be-
JIMYMHE BXOAHOTO CUTHaIA. BernunHa cyMMBbI MHIN-
BUAYaJIbHOTO U IOOAJILHOIO MOPOIroB, MPU KOTOPOit
CKOpOCTh cuera cocranisieT 50% oT MaKCUMaJIbHOTO
3HAYEHUsI, paBHA CpedHEll BeJIMYMHE CHUTHaja Ha
BXOJIe KOMIIapaTropa, KOTopasi, B CBOIO ouepeb, ITPo-
MOPLIMOHAILHA BEJIMYMHE BXOJIHOTO CUTHAJIA.

Jas paboThl ¢ JIETEKTOPOM pa3padoTaHO Mpo-
rpaMMHOe obOecIiedeHre, KOTOPOE COAEPKUT TU3aiTH

Ne 8 2023
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Puc. 3. [ucrorpaMmel pacnpeae/ieHUsI BeIUYMH NIO0AIbHBIX IOPOroB, COOTBeTCTBYIOIIMX 50% cKOpoCcTH cyeTa, 10 (a) 1 Iocie
(6) IpUMeHEeHUsT aJITOPUTMa aBTOMAaTUYECKO# YCTAHOBKY MHAWBUAYaAIbHBIX TOPOTOB.
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Puc. 4. ®opma curHasa Ha Bbixoae (hOPMUPYIOIIETO YCUIMTEISI IPU BXOAHOM CUTHAaJIe, cooTBeTcTBYoIIeM 31.1 kaB (a) u 3a-
BUCUMOCTb IIIyMa, TPUBEACHHOTO KO BXOJTy, OT EMKOCTHM MCTOYHMKA CUTHaJIa Ha BXxoze (0).

ITJINC u npoueccopHylo cucteMy ¢ Web-uHTtepdeii-
COM JIUTS yIIpaBJIeHMS paboTOoM AeTeKTopa, OToOpaxke-
HUS BEJIMUMHBI CUETa B KAXKIIOM KaHaJle ¥ PeCYPChI ISl
M3MEPEHHSI CUCTHBIX XapaKTepUCTUK. Takke MHTEp-
(eiic comepKUT aITOPUTM aBTOMATUIECKOM YCTaHOB-
KM WHIWBUIYAJIbHBIX TMOPOTrOB [Jisl BbIpaBHUBAHMUS
CUYETHBIX XapaKTEePUCTUK KaHAJIOB, YTO SIBJSIETCS
MPUHIUITHAIBPHO BaXXHBIM I 00eCTiedeHUs] OMHO-
POMOHOCTH IIKAJIbI AETEKTOpA. 3aJaueil alropuTma siB-
JIsIeTCsl YCTaHOBKAa OAMHAKOBBIX 3HAUYEHWU TMOPOTOB
IUTST HANOOJIBITIETO YHCIIa pEeTUCTPUPYIOIINX KaHAIOB.

AJITOPUTM COCTOUT U3 TPEX STAIIOB. U3MEPUTETb-
HOTO, BBIYMCIUTEILHOTO M 3Tara Koppekuuun. Ha
IIEPBOM 3TaIle U3MEPSIOTCS CUETHBIEC XapaKTePUCTH-
KU KaHAJI0B U PaCCUUTHIBAIOTCS BEJIMYMHEI ITOPOTOB,
cootBercTByomnx 50% cyera. Ha BTOpoMm atamne 1o
JaHHBIM BBIYMCJICHUI BBIOJIHSIETCS MTOUCK OIITU-
MaJIbHOTO 3HAYE€HUsI ITOpOora, JJjisi KOTOPOro B Iuana-
30HE MOICTPOMKN MHAWBUIYATbHBIX TTOPOTOB HAXO-

TMOBEPXHOCTb. PEHTTEHOBCKHUE, CUHXPOTPOHHBIE U HEUTPOHHBIE UCCIEJOBAHUS  Ne 8

JUTCS HauOOJIblliee YMCJIO HAWASHHBIX Ha IIEPBOM
aTare IMoporoB, COOTBeTCTBYIOWMX 50% cuera OT-
JeNbHBIX KaHaloB. Ha TpeTbeM 3Tamne mo BeJIUMYMHE
OTKJIOHEHUI 3THUX MOPOIOB OT ONTUMAIBHOTO BBI-
YUCJISIIOTCS KOABI KOPPEKIIMY BCEeX KaHAJIOB U 3aru-
coeiBaroTcs B LIAIT mHOMBUAyaabHBIX IIOPOTOB.

PesynbTarhl paboThl ajqropuT™Ma MNpeaCcTaBIeHBI
puc. 3. M3 rucrorpamm pacripenejieHusi BeJIUYUH
III00ATBHBIX TTIOPOTOB, COOTBETCTBYIOMMX 50% CKO-
pOCTHM cueTa B KaHajlax, BUIIHO, YTO YIAETCS CleNaTh
ONMMHAaKOBBIMU TIprMepHO 60% KaHaIOB.

TEKYIIMUUN CTATYC PA3BPABOTKH

K HacTosmeMy BpeMeHU ObLIN MOAPOOHO HU3yde-
HbI XapaKTEPUCTUKU PETUCTPUPYIOIIECH 2JIEKTPOHU-
Ku mpoTtoTturia. B yactHocTH, uaMepeHbl Koadduim-
€HTBl TIpeoOpa3oBaHUsl YCUJIUTENE U cMmelleHre
0a30BBIX YPOBHEI Ha BXoJax KommaparopoB. Ha puc. 4a

2023
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Puc. 5. Tucrorpammel pacrnpenesneHus koadduuneHTa nepenayu (a) u cMelleHust 6a3oBoit 1uHUU (0).

npencraBieHa (popMa cUTHaIa Ha BbIXome (hopMupy-
FOIIIETO YCWITATEISI, U3MEPEHHASI C TIOMOIIIBIO IITMPOKO-
MoJIocHOTO 1M poBoro ocuuiorpada. MamMepeHHbII
CHTHaJI MO0 BEIWYMHE M (POpMe XOPOIINO COBMATAET
C pe3yIbTaTaM1 MOJIEIMPOBAHMS I COOTBETCTBYET Bpe-
MeHu popmupoBanus ~300 Hc.

3aBUCUMOCTb IITyMa OT eMKOCTH Ha Bxozne (puc. 40)
MPUMEPHO B TPU pas3a BHIIIE, YeM I10 pe3yJibTaTaM
MoneJupoBaHus. B To ke Bpems cieayer OTMETUTh,
YTO TIPH HYJIEBOM EMKOCTH Ha BXOZE Pe3yJIbTaT U3Me-
peHHus coBMamaeT ¢ MouaeaupoBaHuUeM. [IpmumHa
MOSsIBJAEHUST U30BITOYHBIX IITYMOB OOHApy>XeHa 1 3a-
KJIIoYaeTcsl TUIoXoi (puiibTpalliu HU3KOYACTOTHBIX
IIIyMOB B MCTOYHUKE OMOPHBIX HAIPSOKEHUI. DTOT
HEOCTaTOK OyAET YCTpaHEeH B Mpoliecce KOPPeKIUU
MUKPOCXEMHBI.

Taxke ObUTM M3MEpPEHBI CYETHBIC XapaKTePUCTUKH
KaXXJI0ro KaHaja IeTeKTopa ¢ MOIKIIOYEHHBIM CEeH-
copoM u 6e3 Hero. Ha ocHoOBaHUM MOTyYeHHBIX Xa-
PaKTEpUCTUK OBLIM omnpenesiecHbl KO3(MOUIINESHTHI
nepegayyd KaHajoB (puc. 5a) U cMelleHUsT 0a30BbIX
JuHui (puc. 50). U3 pucyHKa BUIHO, YTO MMEETCS
3HAYUTEIBHBIN pa3opoc Ko3PPUIINESHTOB IepeIayn
Y CMEIIeHNU 0a30BbIX JUHUMI YCUIUTENCH. DTOT pas3-
Opoc OymeT CyllleCTBEHHO CHMKEH B Ipollecce KOop-
peKIIUY TapaMeTpoB CHELUATU3MPOBAHHOM WHTE-
TPAJIBHOM CXEMBI.

SAKJIIOYEHHME

Pa3spaboraHn m WM3roToBJIeH BOCHMHUKAHAJILHBIN
MPOTOTUIT CHNEHMUATM3UPOBAHHON MHTETpalbHOMN
MUKPOCXeMEBI peructpanuu ajis gerekropa SOCOD,
npenHazHadeHHoro mist peructpauun CU. Ha ero
OCHOBe coOpaH 96-KaHaJbHBI MPOTOTUIT OJHOKA-
HaJILHOTO AeTeKTopa, pa3paboraH muzaitd [TJIMC u
nporpaMMHoe obecriedueHne. buuin mpoBeaeHbI n3-
MEPEHUST OCHOBHBIX XapaKTEPUCTUK PETUCTPUPYIO-
IIUX KaHaJOB U BJIEKTPOHHbIE TecThl. B Oymyiem
IUIAaHUpYeTCsl TIPOBeeHUE (PUNUECKUX U3MEPEHNI
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COBOKYIHBIX XapaKTePUCTUK OeTeKTopa (CeHcop U
eKTpoHMKa) Ha Imyuke CH B yclIOBUSIX peajlbHOTO
SKCIEPUMEHTA, a TaKKe IIPOSKTUPOBAHUE U IIPOU3-
BOJICTBO MOJTHO(OPMATHOM MHTETPATLHOM CXeMbI Ha
64 kaHana.

BJIIATOOJAPHOCTHA

Pa6orta mo moHTaxy gerekropa SOCOD 0Oblita yacTU4-
HO MpodUHAHCUPOBaHa U3 cpeacTB rpaHTa PODU 19-29-
12045. PaGoThI 110 U3MEPEHUIO XapaKTePUCTUK IeTEKTOpa
SOCOD BbINOMHEHBI TPU YACTUYHOM MOAACPXKKE IpaHTa
no ITocranosnenuto IpasurenbcrBa Poccuiickoit Dene-
pamu Ne 220 ot 09 anpens 2010 r. (Cornammenue 075-15-
2022-1132 ot 01.07.2022 1.).

CIIMCOK JIMTEPATYPbI

1. Schmitt B. et al. // Nucl. Instrum. Methods Phys. Res. A.
2003. V. 501. P.267.
https://doi.org/10.1016/S0168-9002(02)02045-4

2. Bergamaschi A. etal. //J. Synchrotron Rad. 2010. V. 17.
P. 653.
https://doi.org/10.1107/S0909049510026051

3. Heijne E.H.M. // Radiation Measurements. 2021. V. 140.
P. 106436.
https://doi.org/10.1016/j.radmeas.2020.106436

4. Mozzanica A., Bergamaschi A., Dinapoli R. et al. //
Nucl. Instrum. Methods Phys. Res. A. 2009. V. 607.
P. 250.
https://doi.org/10.1016/j.nima.2009.03.166

5. Aulchenko V.M., Zhulanov V.V., Kulipanov G.N. et al. //
Physics-Uspekhi. 2018. V. 61. Ne 6. P. 515.
https://doi.org/10.3367/UFNe.2018.01.038339

6. Pruuel E.R., Ten K.A., Tolochko B.P. et al. // Technical
Phys. 2013. V. 58. Ne 1. P. 24.
https://doi.org/10.1134/S1028335813010035

7. Titov V.M., Pruuel E.R., Ten K. A. et al. // Combustion,
Explosion and Shock Waves. 2011. V. 47. Ne 6. P. 615.
https://doi.org/10.1134/S0010508211060013

Ne 8 2023



10.

12.

13.

PASPABOTKA OJHOKOOPINHATHOI'O JETEKTOPA 57

. Aulchenko V., Ponomarev S., Shekhtman L. et al. // Nucl.

Instrum. Methods. Phys. Res. A. 2003. V. 513. P. 388.
https://doi.org/10.1016/j.nima.2003.08.067

Aulchenko V., Zhulanov V., Shekhtman L. et al. // Nucl.
Instrum. Methods. Phys. Res. A. 2005. V. 543. P. 350.
https://doi.org/10.1016/j.nima.2005.01.254

Aulchenko V.M., Evdokov O.V., Shekhtman L.1. et al. //
J. Instrumentation. 2008. V. 3. P. 05005.
https://doi.org/10.1088/1748-0221/3/05/P05005

. Aulchenko V.M., Evdokov O.V., Shekhtman L.I. et al. //

Nucl. Instrum. Methods. Phys. Res. A. 2009. V. 603.
P. 73.
https://doi.org/10.1016/j.nima.2008.12.163

Aulchenko V.M., Baru S.E., Evdokov O.V. et al. // Nucl.
Instrum. Methods. Phys. Res. A. 2010. V. 623. P. 600.
https://doi.org/10.1016/j.nima.2010.03.083

Shekhtman L.1., Aulchenko V.M., Kudryavtsev V.N. et al. //
Phys. Procedia. 2016. V. 84. P. 189.
https://doi.org/10.1016/j.phpro.2016.11.033

14. Aulchenko V., Pruuel E., Shekhtman L., et al. // Nucl.

15.

16.

17.

18.

Instrum. Methods Phys. Res. A. 2017. V. 845. P. 169.
https://doi.org/10.1016/j.nima.2016.05.096

Shekhtman L.1., Aulchenko V.M., Zhulanov V.V. et al. //
Bulletin of the RAS: Phys. 2019. V. 83. Ne 2. P. 220.
https://doi.org/10.3103/S1062873819020254

Aulchenko V.M., Bukin M.A., Velikzhanin Yu.S. et al. //
Nucl. Instrum. Methods Phys. Res. A. 1998. V. 405.
P. 269.
https://doi.org/10.1016/S0168-9002(97)00169-1

Aulchenko V.M., Evdokov O.V., Kutovenko V.D. et al. //
Nucl. Instrum. Methods. Phys. Res. A. 2009. V. 603.
P.76.

https://doi.org/10.1016/j.nima.2008.12.164

Aulchenko V.M., Baru S.E., Sidorov V.A. et al. // Nucl.
Instrum. Methods Phys. Res. 1983. V. 208. Iss. 1-3.
P. 443.

https://doi.org/10.1016/0167-5087(83)91166-3

Development of a One-Dimensional Counting Detector for Diffraction Experiments
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The article describes a one-coordinate detector for diffraction experiments on a synchrotron radiation beam.
The detector is being developed at the Budker Institute of Nuclear Physics SB RAS. Until recently the Insti-
tute was developing gas one-coordinate detectors, in particular a one-coordinate detector with calculated
channels OD-3M, based on the technology of multi-wire proportional cameras. To provide a spatial resolu-
tion of better than 100 microns at photon energy in a wide energy range (3—30 keV), it is necessary to use sol-
id-state microstrip or matrix sensors in combination with specialized integrated registration circuits. The de-
veloped SOCOD detector, using a microstrip sensor based on gallium arsenide as a recording element, oper-
ates in the mode of direct counting of photons with an energy of more than 3—4 keV and a speed of up to
1 MHz/channel. The article gives a general description of the current version of the detector, the block dia-
gram of the recording channel, the software that allows users to control the operation of the detector and dis-
play the results obtained, and the developed algorithm for leveling the trigger thresholds in the channels. The
results of electronic tests, the work of the alignment algorithm and their discussion are presented.

Keywords: diffraction experiments coordinate detectors, photon counting mode, electronic registration
channel, microstrip sensor, specialized integrated circuit, system-on-a-chip, counting alignment algorithm,

registration threshold, counting characteristic.
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