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B mocnemHue ronn! pa3sBuTve (QU3UKH IIPOMEXYTOUHBIX SHEPrHii
(mo 1 I'aB) npenbaBisAer Bce Hosiee >keCTKHe TPeOGOBAHUA K TOUHOCTH IKC-
neprMeHTa. B uacTHOCTH, B CBA3M C MTpOGIeMOil [TOUCKA Y3KUX A16apPUOHHBIX
PE30HaHCOB AKTYaJibHBI M3MepEeHHA 3HepreTHYeCKHUX 3aBUCHUMOCTed Aud-
¢epeHLMaIbHBIX U MOJIHBIX CeYeHHWH pa3NMuHbIX peakuuil. Oxaimaemsble B Ta-
KUX JKCIIepUMEeHTaxX Hebosbliie OTKJIOHEHWS OT IUIABHBIX 3dBHCHMOCTEM
TPeOYIOT BBICOKOM TOUHOCTH 3HAHHUF XapaKTEPUCTHK HMIIYJIbCHOI'O paclipe-
IeJIeHUs MMyYKa, Xopolield BOCIPOU3BOANMOCTH I1apaMeTPOB IIPU U3MeHEeHU!
3Hepruu Iy4yKa, ONTHMHU3AUHMHU DEeXUMOB kaHana. CyHleCTBYIOT pasjiMyHbie
Croco6bl U3MEpPEeHUsA UMITYJIbCa IyYKa: BPEMANPOJIETHAsA MeTOAMKa, H3Me-
peHre NpobeXHONU KpHUBOH, uepeHKOBCKUIT Meton M apyrue. Kaxgbiii us
3TUX METOHOB HMeeT CBOM IIPeHMYILIecTBa U HeIOCTaTKHU B OIIpelleeHHbIX
SHepreTHYECKHUX OHAaNna3oHaX. B HacToAmieil paboTe mnpemyaraeTcs HMCIIONb-
30BaHHe NOJIYNIPOBOIHUKOBOIO CIIEKTPOMETpa 1A U3MEPEeHHH NapaMeTpoB
HMIIYJILCHOI'O pacripenesneHus HU3K0IHepreTHYeCKUX MHOHHBIX IIYYKOB.
IInoHHBble NMYyYKH MOJYYAIOT HAa IPOTOHHBIX YCKODPHUTENAX HAa BHYTPEH-
Hell WJIM BHelllHei MulueHu. [IMOHBI, 0Opa3oBaHHble B MHUIIIEHH, 3aXBaThbIBa-
J0OTCA MAarHUTHBIM TPAKTOM H TPAHCIOPTHUPYIOTCA K 3KCIePUMEHTAIbHBIM
" ycraHoBkaM. IIpu 3TOM OMHOBpPEMEHHO C MOJIOXHTENIbHBIMH [TMOHAMH B Ka-
H4Jl 3aXBaTbIBAIOTCA U Jpyrye 3apsiKeHHble YaCTUUBI: ITPOTOHLI, AEHTPOHBI,
TPHUTOHBI, ¢-4yacTHUbI. [IpH IOCTATOYHO Y3KOM MMITYJIbCHOM 3aXBaTe 4aCTHL
B MArHUTHBIA KaHaJl TPOCTPAaHCTBEHHOE M HUMIIyJIbCHOE pachnpelelleHHe Ha
BbIXOJle KaHajia He 3aBHCHUT OT COPTa HacCTUUbl U OIpenenseTcd TOJIbKO
MarHUTHOM ONTHKOH KaHana. B o6macti umnysnascoB meHee 300 MaB/c mpo-
Geru TKenblX 3aps>KeHHBIX YaCTHLl Mallbl, M IO3TOMY oKasbiBaercs 3¢deK-
TUBHBIM HCIOJIb30BaHHe TOHKHX I[1OJYIPOBOOHHUKOBBLIX [IEeTeKTOPOB IJIA
H3MepeHHs 3HepPreTHYeCKUX CIeKTPOB IO TOJHOMY ITOTJIOLIEHHIO C BHICO-
KHM pa3peiiesreM. ITonynpoBOAHUKOBBIM NYYKOBBIA TeNeCKOIl U3 OABYX
KpeMHHUEBbIX IOBEPXHOCTHO-OaphbepHbIX II€TEeKTOPOB JHaMeTpoM 32 MM
BriepBhle ObLI HCIIOJIH30BAH B IKCIIEPUMEHTAX IO 3aXBATy OTPHLATESIbHBIX
MMOHOB AAPaMM IJIA BblIeNeHUA OCTaHABJIMBAIOILIMXCA B MHUILIEHU MTHOHOB' ~ /.
B Hacrosmeil paGoTe AJiA onpenesieHUA HMILYJIbCHBIX pacripeneseHri
[MMOHOB NpPH U3MEpeHUsX Ha KaHajle IIMOHOB HHU3KHUX 3HEpPruil yCKOpUTeNnd
JIUA® AH CCCP/2/ 6pino ucrnonb3oBaHo YCTPOMCTBO C TOHKHM MOJYIIpPO-
BOJHHKOBBLIM CIEKTPOMETPOM, KOTOPLIA H3MepsJl 3HepreTuyecKHe Xapak-
TEPUCTUKH COMNPOBOXXIAIOUIMX MHOHbI TAXeEINbIX 3apAXKeHHBIX YacCTHI]: [po-
TOHOB, OEHTPOHOB, TPUTOHOB, o-4acTHIl. BO3MOXXHOCTH ITPUMEHEHUs TOHKO-
ro noaynpoBoaHukosoro aerexropa (III111) omnpenensercs MajibIiMu npobe-
raMd COIpPOBOXIAWIIMX YacTHIl. B 3aBHCMMOCTH OT [OUAara3oHa 3HEePrui
[MMOHOB MOJXHO BbIOHMpaTh YHOOHBIA THII COMYTCTBYIOIIMX YacCTUIL C npobe-
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Puc.1. Cxema xamepn! ¢ [II111: 1 - tpy6a

1 2 7 5
/— BaKyyMOIIPOBOAaA, 2 - yIUIOTHEHHHA, 3 - KOp-
nyc Kamepbl, 4 -mMaimapoBas IUIeHKa,

{|F— 5 -wrok, 6 - [M[1[, 7 - *HCTOYHHK, 8 - BbI-

/ /
BIHKHBIX  BaKyYMHOYIUIOTHEHHBIX

wrokax (5) IO (6) u aucrouHu-

KoM (7) mna KammbpoBOUHBIX u3MepeHuit. KaMepa COWIeHAETCA ¢ BBIXOI-
HeIM (iaHIEeM BaKyyMonpoBoja (1) MarHMTHOrO TPaKTa yepe3 pe3nHOBOe
yIimtoTHeHue (2). BoixomHOoe OKHO Kamephbl 3arIylileHo MaiinapoBoi ruieH ko
(4) ¥ cnyxMT OKOHYaHMeM BakKyyMompoBoza. IIIIJ] ¥ ¢-MCTOUHHK 3aKper-
JIeHBI Ha IITOKAaX B OMpaBKaX, KOTOpble MOT'YT NMoBopaunBaThesa Ha 90° npu
nepeMelleHHH ITOKOB. Bo3BpaT onpaBoOK B UCXOAHOE COCTOsHHE IIPOHUCXO-
IMT TIO[ meiicTBHeM Ipy»xHH. Ilepeasuras mITOK, MOXXHO BBOIUTD AETEKTOP
B IyYOK M BBIBOAUTL U3 Hero. COOTBETCTBEHHO G-MCTOUHUK ITOJIBOOUTCA
k IO nna xkanmbposku. Ha pucyHke nokasaH BapuaHT, korga IIIII crout
B [Iy4YKe YaCTHUIl, a ¢-FICTOYHUK CMellleH K CTeHKe KaMephl.

Bbum  HUCIIOIL30BaHbI NIOBEPXHOCTHO-Oapbepuble I auameTpom
46 MM u TomuuHON 750 MKM. JleTeKTOp ITOJIHOCTHIO MepeKphIBa)l paGouMii
pa3Mep MHOHHOrO, nyuka. CoOGCTBEHHOE 3HepreTHyecKoe paspelleHue AeTeK-
TOPOB COCTABILTO ~ 60 K3B. B KOHKpETHBIX YCJIOBHAX pabOThI Ha yCKOPA-
0lIeM NIyYKe pa3pelleHue coctasisno 75-80 kaB.

YxynuleHne paspellieHUs IeTeKTOpa OOGBACHAETCA BBICOKOYACTOTHBIMHU
HABONKaMH OT paboTaloilero ycKopuTens. A yMeHbllIeHUA HX BIUAHUA
KaMepa ObUIa M30JHMPOBaHA OT TPYObl BAKYyMOIIPOBOJA MarHUTHOr'O TpakK-
ta. [Ipu omnpeneneHuy HMITYJIbCA nyqKa TaKoe paapemerme 1I03BOJIAET LO-
CTHYb OTHOCHTEJIBHO TouHOCTH < 1073

OHepreTuueckKye CHeKTpPbI qacmu IIpY OIIpefeNIeHUH XapaKTepPHUCTUK
IyYKa BBIBOOWINCH HENOCPEICTBEHHO BO BpEeMA HM3MEpeHWH Ha IHUCIUIei
OBM. Bpemsa HabGopa ompenmessiioch HHTEHCHMBHOCTBbIO YaCTHLl BBEIGPAaHHOrO
coprta. ITnoHHBIA KaHan HU3KUX 3Hepruii ycxopurens JIMAD pacnonara-
erca nopx yrioM 60° k HanpaB/IEHHI0O BBIBEIEHHOrO IIPOTOHHOIO MyYKa,
B KOTOPDBIA ITOMELIAIOTCA Me30HOoOOpa3youme muuenn us Be, C, Cu. Ilox
3THUM YIJIOM KOJIMYECTBA I'€HePHUPOBAHHBIX B MHIIIEHH TAXENBIX 3apPAXKEHHBIX.
YACTHI BIUIOTh JO 0-4acTUIl 6110 ZOCTaTOUHO IiA Habopa HeoOxogUMOH CTa-

BOJ cHurHamna c [TI1]].

ITpumeHeHHOE YCTPOHCTBO
(puc.l) mpencraBnser coGoM 1u-
IMHOpUYecKyo kamepy (3) c pac-
[10JIAralIUMUCA BHYTPU Hee Ha [1oJ-

TUCTHYECKOH TouHOCTH 32 BpeMa < 10 mun. TommumHa nerexropa npu paGore

¢ opuum IIIIJ (750 MKM) oCTaToOYHAa IO IOJIHOMY MOTIJIOLIEHHIO LA
ofpeesieHN A HMIYJIbCHBIX pacnpene/ieH!ii MHOHOB : Ko UMITyIscoB 135 MaB/c
mo npoToHam, po umnyiascoB 230 MsB/c no pgeiTpoHaMm, A0 HMIYJIHCOB
290 M>sB/c no g-uacTuiam.
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Puc.2. UMmnynbcHble  CreKTPBI
(*) »n pedirponoB (§). Oumbku gns npo- ©
TOHOB B pa3mMepe TOYKH.
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INyuxoserit III1J-ciekTpomMeTp ucnons3oBaH B coBMectHoMm. OUAN—

MHUOU—-JINAP sKcneprMeHTe II0 HCCIENOBAHHUIO I[IPOLIECCOB pACCEeAHHUA
U MOTIJIOILIEeHNUA NMHUOHOB C 3Hepruamu 20-60 M»B Ha ycraHoBke “TIuon”
B kauecTBe nmpumMepa Ha puc.2 NpuBedeHO UMIIYJIbCHOE paclipeneiieHHe IMyyKa
B OJHOM U3 PE>XXMMOB paboThbl, OIpeesIeHHOE 10 U3MePeHUAM MIPUCYTCTBYIO-
IIMX B NyYKe IIPOTOHOB M HEeHTPOHOB 1A cpedHero ummnynibca 103,3 MaB/c.
Ha puc.3 npencraBiieHO UMITYJIBCHOE paclipefiejieHHe IJIA CpedHero HMIyJib-
ca 253,5 MsB/c, ompeneneHHoe MO IMYYKOBBLIM -YaCTULAM. 31eCh ClenyeT
OTMETUTh, YTO IJIA TAKOTO MMIIyJIbCa IIYYKOBbIE IMPOTOHBI H NEHTPOHBI
CKBO3HBIM 06pa3om mnpoxomunu uepes TII1J[. HoMuHanbHbIe 3HAUYEHUA UM-
NyJIbCHOI'O pa3pellleHus KaHajla OIpedesUIMCh YCIOBHUAMH SKCIEepHMeEHTa
M KOHKPETHbIM BBIOOPOM pa3MepoB Me30HOOOpa3yioleil MUILIEHH U IHpH-
HBI LIIeJI1 KOJUIUMATOpa B KaHajle.

I'JIaBHBIM JOCTOMHCTBOM IIYUKOBOH IOJIYIIPOBOOHHUKOBOM METOOUKH
ABJIAETCA BO3MOXHOCTb ONpeNesIeHHA U KOHTPOJIA C BBICOKOH TOYHOCTHIO
HMMIIYJILCHOT'O pacIpeleieHis HEOCpenCTBEHHO BO BpeMsa uaMepeHuit. Oue-
BUJIHO, YTO JpyrHe CIOCOOBbI M3MEpPeHHA IHepreTHYECKHUX XapaKTEPHUCTHUK,
TaKHe KaK BpPEMAMNPOJIETHbII HIH N0 H3MepeHUI KPHUBOW IOTIJIONIeHWHA,
He MOryT KOHKYPHPOBAaTh 10 pa3pelleHuio ¢ MpuMeHeHHbIM MeToaoM. Kpo-
me Toro, III1d-cnekTpoMerp no3BonseT 3¢(PeKTUBHO KOPPEKTHPOBAaTh Xa-
PaKTEpPUCTHKH Iy4YKa B CIy4Yae HX OTKJIOHEHHUS OT HOMHUHAIBHBIX, HAlIpuMep,
HU3-3a MarHUTHOrO F'UCTEepe3Hca B 3JIEMEHTaxX KaHasla WIIU IpYyruX IIPUUMH.

s ynyuiienns ¢oHOBOH 3arpy3KH OT CKBO3HBIX YaCTHIl MOXHO Baphb-
HMPOBATH TOJIIMHY 4YyBCTBHTeNbHOro ciod ITI1], orpaHuuiBas ee BeIMUMHOH,
COOTBETCTBYIOLLIEH MMOMTHOMY Ipobery uacTull, BhIOpaHHBIX IJIA ONpenesIeHNs
HMIYJIbCHBIX paclpeneieH!ii MMOHOB. [1py Heo6X0AMMOCTH H3MepeHHi B pe-
JKHMe paboThl ME30HHBIX KAHaJIOB C GOJIBIIMMH HUMITYJIbCAMH MOJXKHO HC-
MOJIb30OBATh UTHI-IpeitdoBrie TTITJ] TOMUMHOR B HECKOJIBKO MMJLIHMETPOB,
a TRKXe JBa AeTeKTOpa Ha COBIIaJIeHHe.



Takxoe yCTPOHCTBO MO’KeT OBITh HCIIONIb30BAaHO U B CIIy4yae M3MepeHHi
3Hepruil MUMOHOB ’Ha IIpoJieT’’, KOorfla MMOH OCTAaBJISIeT B TeJIeCKOIle YacTh
cBOel 3Heprud. B 3TOM ciiyuyae pelepHble INHUKH OT TAKENbIX YaCTULl OaroT
BO3MOHOCTb HE3aBUCUMOH KaIMOPOBKH BCEro MIy4YKOBOI'O CIIEKTPOMETpPA.

CrnepyeT MOOUepKHYTh, UTO ONHCaHHasg MeTOJMKA OCyILecTBIIeHa Oia-
rogaps ycmnexam B H3roTosieHuu csetocwibHbIX TN, DtoT daxT cyuect-

BeHHO pacluupsieT Bo3MoXHocTH npumeHenua IIIT]] B skcneprmeHTax Ha
YCKOpHUTENAX.

B 3akioueHHe aBTOPBI CUMTAIOT IIPUATHBIM LOJITOM BbIpa3uTh Onaro-
LApPHOCTh COTPYAHMKAM BaKyyMHOH I'pYNIIbl yCKOPUTeNbpHOTO oThena JIMAD

3a TIOMOLLG [IPY MOHTaXe CIIeKTPOMEeTPa Ha NMMOHHOM KaHaJle CHHXPOIIMKIIO-
tpoHa JINAD.
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IlonynpoBOOHHUKOBBI CIEKTPOMETD ITYUKOB
0JIOKUTEIbKBIX [MMOHOB HU3KUX 3HEPruil

OnuChIBaeTCA YCTPOMCTBO € HNOJNYNPOBOOHHKOBBLIM CIIEKTPOMETPOM
1A M3MepeHusa HUMIyJbCHOTO pacClpeneneHua My4yKa MNOJIONMTENbHLIX IHO-
HOB HHU3KHUX 3Hepruil. CeKTp NMOHOB ONpeneNserca NMoCPeACTBOM M3Mepe-
HHUA 3HEPrHH COIYTCTBYIOLLMX THAXENBIX 3apfKeHHBIX dacTHU (p, d, t, a)
B TOHKOM NONYIPOBOJHHKOBOM JleTE€KTOpE 10 NOJHOMY IorJoueHmo, Toy-
HOCTb OIpelesieHUs CpelHero HMNynbca nyyka < 108, IIpennoxenHasa mero
JUKa MO3BOJIAET ONEePATHBHO KOHTPOJIHMPOBaTh U B ClIyyae HeOODXOOUMOCTH
KOppeKTHpOBaTh NapaMeTphl Nyuka B X0I€ 3KCNIepUMEHTa.,

Pabora BrmonHeHa B Jlabopatopuu ApepHbIx npo6nem OUAHN.

[lpenpunr O6bennHeHHOro MHCTHTYTa ANEpHbIx MccnenopaHui. NyGua 1986
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Semiconductor Spectrometer for Low Energy
Positive Pion Beams

The device based on semiconductor detector for low energy positive
pion beam momentum distribution is described. Pion spectrum is determined
by measuring the energy of accompanying heavy charged particles in total
absorption thin semiconductor detector. The accuracy of mean beam momen-
tum determination is 10 3. The described method makes it possible to control
and if needed to correct beam parameters during the experiment.

The investigation has been performed at the Laboratory of Nuclear
Problems, JINR.
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