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B pabGote oO0cyxmaercss craTyc MAETEKTOpa, MNPEIHA3HAUYCHHOTO I H3MEpPEHUSs
a0COJIIOTHOW CBETHMOCTH B TOUKE B3amMmozencTBui skcnepumenta MPD na kommaiinepe NICA
(OUAN) [1].

HpeI[CTaBJ'IeHBI OCHOBHBIC 3a/la4U, KOTOPBIC JOJKCH BBITIOJIHATE JCTCKTOP, U Tp€60BaHI/I$[
K HEMY. O6CY)K)IaIOT CA PE3YyJIbTAaTbl MCHOBITAHWA ITPOTOTUIIOB ACTCKTOpa € HUCIOJb30BaHUEM
KOCMUYECKUX MIOOHOB M TECTOBBIX ITYYKOB, 00CYKIAl0TCS TUIaHbI JajibHeHel paboThl.

The paper discusses the status of a detector designed to measure the absolute luminosity at
the interaction point of the MPD experiment at the NICA collider (JINR).

The main tasks and performance requirements for the future detector are discussed. Results
of tests of the detector prototypes using cosmic muons and test beams are presented. Further plans
are discussed.

PACS: 29.20.db, 29.40.Mc

*e-mail: milnov@jinr.ru



BBEJIEHUE

B nanHoi#i paboTe oOcyKaaeTcs AeTeKTOP, MpeIHa3HAYCHHBIN ISl U3BMEPEHUS CBETUMOCTH
C HCIIOJIb30BaHMEM KOCBEHHOTO METOJ[d, OCHOBAHHOTO HA IPOBEICHHM CEpUU HM3MEPEHUU B
pamkax ckana Bau nep Meepa [2], ucniosib3ys METOMKY, paHee OnKrcaHHyio B padorte [3].

Ceetumocth (L) koJutaiiepa onpeaeaseT CPeaHee YMCIO B3aUMOJCUCTBUI B CIUHUILY
BpemeHH (R) 11 peakiuil ¢ U3BECTHBIM CEUEHUEM .

R = Lo. 1)

CranmapTHOW eIUHHIEH W3MEPEHUS CBETUMOCTH SIBJISIFOTCS CAHTUMETPBI M CEKYHIBI
(dim£ = cm™2s™1). Hapsagy ¢ MHTEpBaIOM NOCTHKMMBIX DHEPIHH, CBETUMOCTH SBJISETCS
KJIFOYE€BOM XapaKTEPUCTUKON KoJulaiaepa.

[ToMHMO TEOpPETHYECKOTO OMPENETICHHSI CBETUMOCTH CYHIECTBYET U IPYTO€ ONpeeIIeHNE,
UCTIOJBb3yeMOe SKcIepuMeHTatopamMu. [lpu SKCrepuMEHTaIbHOM OIpENeIeHUH CBETUMOCTH
HE0OX0IMMO YUUTHIBATh 3PPEKTUBHOCTH JieTekTopa. Torna Beipaxenue (1) mpumer Bui:

R = ¢Lo. 2

EcTh HECKONBKO JKCIIEPHMEHTAIBLHBIX METOIOB ONPEACTICHUS CBETUMOCTH: NPSAMON U
KOCBeHHBIH. [Ipn HCronp30BaHUM MPSMOTO METOJA JTOJKHBI OBITh M3BECTHBI TAKHE TTApaMETPHI,
KaK YHCIIO COOBITHH, PETUCTPHPYEMBIX JETEKTOPOM B CEKYHIy, CEYCHHS B3aUMOJICHCTBUS H
3P PEKTHBHOCTH ICTEKTOPA, YTO HE BCETJa BO3MOXKHO. [Ipy MCIIONBb30BaHNH KOCBEHHOTO METO1a
CBETHMOCTP OIIPEJIENISIETCSI B COOTBETCTBUH C aJlTOPUTMOM M3 CepHUU M3MepeHui (ckan Ban nep
Meepa), oCHOBaHHBIX Ha BHIE (HOPMYJIBI CBETUMOCTH, 3aBUCSIICH OT mapaMeTpoB Oanuei (Oe3
yueta GOKYCHPOBKHU H € yueToM GoKyCHpOBKH (cM. padoty [3]).

3AJAYU JETEKTOPA CBETUMOCTHA
OCHOBHBIMH 3aga4aMi JE€TCKTOPAa CBETUMOCTH SABJIAIOTCA:
1. Tlomomrs B M3MEPEHUH TOTIEPEUHBIX PA3MEPOB MTyIKOB.
2. Tlomomp B HACTPOIKE MOMEPEYHOTO CXOKICHHS ITyYKOB.
3. Tlomomp B HACTPOIKE MPOAOTBLHOTO CXOXKICHUS ITyYKOB.
4. KoHTponb pacmpeneieHusi BEpIIMH B3aUMOICHCTBHS B  MPOJOJIHLHOM
HaIpaBJICHUU.
5. M3mepenne abCOMOTHON CBETUMOCTH.
[Tomumo 3ana4, ecTh TpeOOBaHUSL, TPEABIBIsIEMbIE K AeTeKTOpY. OH AOKEH ObITh
MIPOCTHIM, KOMIIAKTHBIM, JIEIIeBbIM. BpeMeHHOe pa3pelieHre JeTeKTopa J0KHO ObITh HE XYKe
200mc.

Ba3OBBIe mapaMeTphbl CTPYKTYPhL CTOHKHOBCHI/Iﬁ TSKEIIBIX H,Z[ep Ha KOHHaﬁHepe NICA
(1[ SNN =11 FBB).

e Jlnuna koJbla kosutaiiaepa: L = 503,04 m.
e KomnuuectBo Oanueii: N, = 22.

RMS uactui B 6anue: o, = 0.6 M.

Bpewms mexay Oanuamu: ty,_p, = 76.2 HC.
Bpewmst nepeceuenus 6angeit: Aty < (60,)/(2cB) = 6 Hc.

YacroTa BpanieHus 6aHuel B KoJble Komtaiiaepa: f. = 0.56 - 10° I'n.
Ceuenune Heynpyrux Au+AuU CTOTKHOBEHUI: Opypy = 6.2 b.
MaxkcumanbHas ceetuMocTb: £ = 1027cm™2¢7 L,

Yucno Heynpyrux CTONKHOBEHMH B cekyHAy: R = 6200 ¢~

JETEKTOP

1 .
=L OAuAu-

Jlns u3mepeHust abcomoTHOM cBeTuMocTH B skcniepumente MPD na xomnaiinepe NICA
ObUI MPEUI0KEH JAETEKTOP, OCHOBHBIMHU 3JIEMEHTaMHU KOTOPOTO SIBJISIFOTCS CLIMHTHILISILIMOHHBIE
nosiockl (cTpumbl) pasmepamu 100x10x10 Mm3, cocTosmmii U3 ABYX «ILIed», CHMMETPHUHO
PACIOJIOKEHHBIX Ha PACCTOSIHUM 3 M OT TOUYKU B3aumoaeictus (Puc. 1).
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Puc. 1. Pacnionoxxenue aByx mieu aerekropa (DL, DR) BOM3u ToUukHM B3auMoIeHCTBUS
(IP). Bua ¢ BHelIHel CTOPOHBI KOJUTaiiepa B TOPH30HTAIBHOM TNIOCKOCTH MEPICHIUKYISIPHO K
OCH CTOJIKHOBEHHS.
Kaxnoe «miewo» cocrout u3 4 wmonayned. Kaxneiit momynb coctour u3 8
CHMHTWIISHOHHBIX nojioc (Puc. 2). Ctpumbl npocMaTpuBalOTCs C IBYX CTOPOH KPEMHHEBBIMU
doroymuoxureasimu HAMAMATSU S14160-6050HS (SiPM) [4].
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Puc. 2. ®poHTanbHbIA (CO CTOPOHBI OJHOTO W3 IyYKOB) BHI «IUieya» aeTekropa (u3
4eThIpex 0a30BbIX IJIOCKOCTEH, PACIIOIOKEHHBIX BOKPYT HOHOIIPOBO1a (OKPY>KHOCTb).

Pe3ynbTathl u3MepeHuil BPEMEHHBIX XapaKTePUCTHK CHUHTHILUISIUOHHBIX MOJIOC OBLIO
u3nokeHo B [B]. bBiok-cxema 3KCIEPUMEHTAIBHOIO CTEHAA H3MEPEHHH BPEMEHHBIX
XapaKTePUCTUK CIMHTUIUISIIIMOHHBIX MOJIOC N300pakeHa Ha PUCYHKE 3.
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Puc. 3. brok-cxema 3KCEpUMEHTAIBHOTO CTEHA.

HcTounnkoM wu3iMydeHus A CTEHJAa SBJUIMCH KOCMHMYECKHE MIOOHBI. BpemeHHoe
paszpelleHre cueTyrKa UCCe0BaOCh P MPOXOKICHUH YePe3 HETO0 KOCMUYECKOTO MIooHa. J{jist
BBIJICJICHUS] BEPTUKAIBHOTO TIOTOKA MIOOHOB MCIOJIb30BAIMCH JBA TPUITEPHBIX CUETYHKA
pasmepom 10x10x8 MM, KoTOpBIE 06Pa3yIOT MIOOHHEIIT Tenmecko [6].

Bpemennoe paspemenne s pasHoctd BpeMéH mponéra (T = Timel — Time0),
W3MEPEHHBIX C JIBYX TOPLOB CUMHTHJUIALMOHHON MoJockl He Xxyxke 160 mc. PesynbraThl
W3MEpPEeHHUI JUIsi OJHOTO M3 CYETYMKOB IMOKa3zaHbl Ha Puc. 4. Anmpokcumarus pe3yiabTaToB
u3MepeHuii pacrnpeaenenuem [aycca nposeneHa B makere ROOT [7].
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Puc. 4. Cuektp i pa3HOCTH BpeMEH npoJiéra ¢ aAByX KoH1oB (Timel-Time0) oanoro u3
cu€TunkoB. TOYKH IKCTIEPUMEHTAIBHBIC JAHHBIC, JINHUS — PE3YJIbTaT PUTUPOBAHUS
pactipenenenuem ["aycca.

Hanee Obu1 coOpaH OAMH MOAYNb jAeTekTopa (puc.5). s u3MepeHust ero BpeMEHHbIX
napaMeTpoB MOAYNb 00aydalcs 3eKkTpoHaMu ¢ 3Heprueit ot 1 go 10 I'3B ¢ ucnonszoBanuem
TecroBoro nmydka B [IEPH.



Puc. 5. Monyne nerexkropa cBetumoctu: 3D-monens (cieBa) U coOpaHHBINA MOYIb (CIIpaBa)

YacTp cTeHaa u pe3ysbTaThl TeCTUpOBaHUs Motyis, coopanHoro B [IEPHe, nzo6paxxenst
Ha pucyHke 6. Ha pucyHke moka3aHbl 3HaY€HHS BPEMEHHOTO pa3pelIeHus, MOJyUCHHbIC MPHU
OJIMHAKOBBIX AKCIIEPUMEHTAIIBHBIX YCIIOBUSX, HO TIPH McToiib3oBaHuu TDC ¢ pa3nyHbIM IIarom
JIMCKPETU3AIUH.
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Puc. 6. TectupoBanue moxnyins nerekropa B LIEPHe

Monyne JeTekTopa CBETUMOCTH ObLI YCTaHOBJIEH TakuM oO0Opa3oM, YTOOBI My4OK
AJIEKTPOHOB MPOXOJIMI Yepe3 Bee siueiku cuuHTIUIsITOpa. [Ipn 06paboTke TaHHBIX BpEeMsl O THOM
SYEHKU CHUHTHIUIITOPA CYMTANIOCh KaK IMOJIycyMMa BpPEeMEH cpadaThbIBaHUS JIEBOTO M IMPABOrO
SiPM. BpemeHHOe paspelnieHue SYEHKH ONPEeNeIsUIOCh PaBHBIM JUCIEPCHH paclpenecHus
pa3HULIBI BPEMEH JIBYX siueek. Tak Kak MmojiydeHHoe paspelieHue 0o ~135mc, Heo6X0IMMOCTh
B TDC ¢ BpeMeHHBIM pa3penieHueM ~2511C OTCYTCTBYET.

J1s HarssIIHOCTH Ha puUC. 6 IPUBEJEHbI pe3ybTaThl 00pabOTKH TOTO jke Habopa JJaHHBIX,
NePeeKOJUPOBAHHBIX C¢ OWUTHOCTBIO SKBUBAJIEHTHOM mMpuHe KaHana [DC paBnoit 100mc.
Pesynprar nmosmyumiics Xxyxxe npumepHo Ha 10%, 4yTo ynoBieTBOpsieT TpeOOBAaHUSAM HAIIEro
TEXHUUYECKOTO 3amanus (myuie 200mc).

B okcmepuMeHTanbHOM 3alie  OBITM  CJOXHBIE OKCIUTYaTallHOHHBIE — YCJIOBHS,
TeMIeparypa Jdepxainack B paiione 30 rpamycoB. WM3-3a HEIOCTaTOYHON BEHTUISIIUU
MOMEIIIEHHUs, TEeIUIOBbIeTIeHHe HakamMepHoW snektpoHuku (300mBt/kanan) mpuBOIWIO K
MOBBIIIEHUIO TeMIiepatypbl SiPM, uto yxy/imiano BpeMeHHbIE XapaKTepUCTHKH JieTeKTopa. s
n30exaHusl TOJOOHBIX CHUTyallUid OBUIO PEIIeHO HMCMOJIB30BaTh AJIEKTPOHHKY C MEHBIIUM
tertoBbiAeienneM Ha 6aze NINO ASIC (65MBTt/kanann).



N

3akiouenue
B 3akiroueHne nepeunciuM OCHOBHBIE PE3YJIbTaThl paOOThI:

1. TIpoBeneHO TeCTUPOBAHWE CIMHTHIUBIIIMOHHBIX CYETUUKOB JIETEKTOPA.
2. CoOpaH u MPOTECTUPOBAH OJIUH MOYJIh IETEKTOPA.
3. 3akymuieHa 3JIEeKTPOHUKA U 3JICMEHTHI KOHCTPYKITHH.

MnaHbl Ha 6yaywee:

1. CoOpatb Bce MOAYNH M IPOTECTUPOBATH UX HA ITyUKe.
2. CoOpaTb KOHCTPYKIHUIO KPEIICHUS MOAYJIEH BOKPYT HOHOIIPOBO/IA.
Pabora wactnuno nomnepxana Poccuiickum HaydyHsiM oHIOM, TipoekT Ne23-22-00160.
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