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CneKTpOMeTp11qecK11e xapaKTepllCTIIKII qepeHKOBCKoro cneKTpOMeTpa 

OO/lHOl'O nornomem1 H Jl/lH 8J19KTpOHOB II !'8MM8-KB8HTOB 

l I CCJ19/l0B8Hbl cneK -rpoMeTp11qeCKlle xapaKTepllCTIIKII qepeHKOBCKIIX. cneKT

poMeTpOB DOJlHOl'O nornomeHIIH np11 KaJ1116pOBKe SJ19KTpOH8MII C 8Hepr11S!MII 

30.;.300 MsB 11 raMMB-:KBBHTBMII c 8Hepr1rnM11 67,5 11 129 MaB, 
TToKa3aHo, qTo B 11ccne11yeMOU o6naCTII 8Hepr11ii )lO 130 MsB 8MDilllTYll8 

Clll'H8J1OB OT ra~1Ma-KB8HTOB M9Hbme 8MDJ111TY/lbl OT 8i19KTpOHOB TO.; ,:,e suep 

ruu. 
3aBUCIIMOCTb pa3peweHIIH OT s11epr1111 8J19KTPOHOB 11 1'8MM8-KB8HTOB XO-

. porno on11chrnaercH. cjiopMynoii .c'.E/E = A/yF.. 3ttepreT11qecKoe pa3pewen11e 

'cneKTpoMe-rpoa llilH :rneprnii raMMB-KBBHTOB 129 MaB paBHO (26;t_2)%; Jlilll 

8/leKTpOHOB TOH )K9 8Hepr1111 pa3peweH11e COCT8BJ1H9T (24:t.2) %. 
P a6oTa BblllOJlHeHa B fla6opa TOPllli H/lepHbIX npooileM 011.HH. 

IlpenpHHT O61,e.QHHeHH0l"'0 HHCTHTyTa ll.QepHblX HCCJie,QOBaHKH 

,l);y6Ha 1976 

Bunyatov S.A., Zalikhanov B.Zh, et al. Pl3 - 9491 
Spectrometric Characteristics of the Cherenkov 
Total Absorption Spectrometer for the Electron 
and y-Quanta Measurements 

Spectrometric characteristics of the Cherenkov total 
ab~orption spectrometer have been studied when calibrating 
with the 30 -:- 300 MeV electrons and 67. 5 and 129 MeV 
}'-quanta. 

It is shown that in the energy region under investi
gation (up to 130 MeV) the signal amplitude from y-quanta 
is less than that from the electrons of the same energy. 

The dependence of the solution on the electron and 
)' -quanta energy is well described by the formula ~E/E = 

= A/\lf • The energy resolution. of the spectrometers for the 
y -quantum energy of 129 MeV is equal to (26+2 )% ; and is 
equal to (24~2)% for the electron of the sam; energy. 

Preprint of the Joint Institute for Nuclear Research 
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B .IJ,aHHOH pa6oTe HCCJie.IJ,yIOTCH cneKTPOMeTpHqecKHe xa

paKTepHCTHKH qepeHKOBCKHX cneKTpoMeTpoB nOJIHoro no

rJIOll\eHHH, npe.IJ,HaJHaqeHHhlX .IJ,JIH perHCTpaUHH H cneKTpo

MeTpHpoaaHHH raMMa-KaaHioa B .IJ,Haira.JoHe :mepruii OT 

30 .IJ.O 300 M :JB. 
Pa.IJ,uaTopw 6LIJIH uJrOTOBJieHw 03 CBHHUOBoro cTeKJia 

MapKH T<l>-1, HMe10ruero cpopMy npaBHJILHoii mecTurpaHHoii 

npH3Mhl. BhICOTa pa.IJ,HaTopOB paaHa 30 CM/12 pa.IJ,uauuoHHhIX 

.IJ,JIHH/' CTOpOHa OCHOBaHHH - 10 CM. Ko 3!p!pHUHeHT nor norue -

HUH 6enoro CBeTa Ha O.IJ,HH caHTHMeTp COCTaBJIHeT O,lo/o. 
4epeHKOBCKHH caeT perucTpupyeTCH !pOTOYMHO>KHTeJieM 

<1>3Y-49, c .IJ,HaMeTpOM !pOTOKaTO.IJ,a 15 CM. 3cpcpeKTHBHaH 

nnorua.IJ.h nepeKphITHH !pOTOKaTO.IJ,a <1>3Y c TOpUOM pa.IJ,HaTopa 

COCTaBJIHeT 6510. 
Mc CJie.IJ,OBaHue CneKTpOMeTpuqe CKHX xapaKTepHCTHK <1>3Y 

npOBO.IJ,HJIOCh Ha ycTaHOBKe, cxeMa KOTOpoii npHBe.IJ,eHa Ha 

puc. 1. 
IloTeHUHaJihl !pOKyCHPYIOIUHX 3JieKTpO.IJ,OB H nepaoro .IJ.HHO

.IJ,a no.IJ,6upaJIHCh TaKHM o6pa30M, qTo6bI CBeCTH K MHHHMYMY 

BJIHHHHe HeO.IJ,HOpO.IJ,HOCTH qyBCTBHTeJihHOCTH !pOTOKaTO.IJ,a no 

nnorua.IJ.H Ha 3HepreTHqecKoe paJpemeHHe. 3To .IJ.OCTHranoch 

O.IJ,HOBpeMeHHhIM HCnOJih30BaHHeM HeCKOJihKHX CBeTO.IJ,HO.IJ,OB, 

pacnoJio>KeHHhIX Ha.IJ, pa3JIHqHhIMH TOqKaMH !pOTOKaTO.IJ,a. Cae

TO.IJ,HO.IJ,hl pacnonaraJIHCh Ha BepxHeii KphlllIKe KO>Kyxa <1>3Y, 

noaopaqHaaH KOTopy10; MO>KHO 6bIJIO JacaeqHBaTh JI106y10 

ToqKy cpoToKaTo.IJ,a. MMnyJILCHoe nHTaHHe caeTO.IJ.HO.IJ.OB ocy

ruecTBJIHJIOCh CTaH.IJ,apTHhIM 6JIOKOM 026, pa3pa6oTaHHhIM 

a Jla6opaTOPHH H.IJ,epHhlX npo6JieM /I/. 
11HTeHCHBHOCTh BCnhillieK Ka>K.IJ,Oro CBeTO.IJ.HO.IJ,a BhipaBHH

BaJiaCh no.IJ,6opoM COOTBeTCTBYIOll\eH aMnJIHTY.IJ.hl IlHTaHHH. 
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Puc. 1. CxeMa yc111a11oeKu OAR noo6opa oe.11u111eAeu 11anpJ1J1Ce
HUJ1 <P3Y-49. 009 - 2e11epa111op/l/; 026 - numauue ceemo
ouoooe/1/; 1,2,3- ceemoouoobl; BC-22- Bb1npJIMU1/le/lb cma6u-

. AU3Upoeamib1u; CT._ cma6UAU3amop 1/l0Ka; MAA - MH0Z0Mep
HblU aMnAumyo11b1u aHaAU3amop. 

IlpH 3TOM CBeTOAHOAhl IlOMemanHCh B OAHY TO'IKY qJOTOKaTO,l{a. 
JlHHHH . 3a.r{ep)KKH, yKa3aHHble Ha puc .. 1, HCilOnh30BanHCh 
AnH OAHOBpeMeHHoro Ha6n10AeHHH Ha 3KpaHe ocuunnorpaqia 
Bcex HMnynhCOB <1>3Y, OTBe'laIOLqHX pa3nH'IHhIM TO'IKaM 
qJOTOKaTO,l{a. Ilo BenH'IHHe HMnynhCOB MO)KHO 6hlno CYAHTh 
0 30HHOH xapaKTepHCTHKe qJOTOKaTOAa H ee 3aBHCHMOCTH OT 
noTeHuuancrn Ha 3neKTPOAax uccneAyeMoro <1>3Y. 

CneKTPOMeTpH'leCKHe xapaKTepHCTHKH cneKTpoMeTpOB 
nonHoro nornomeHHH uccneAoBanHch npH Kanu6poBKe 3neKT
poHaMH c HMnynhcaMH 307300 M3B/cl2lu raMMa-KBaHTa
MH c 3Heprueii 67 ,5 H 129 M.3B. IloApo6Hoe onucaHHe pe-
3ynhTaT0B Kanu6pOBKH Ha 3neKTPOHaX npuaoiHTCH B pa6o-
Te/3/. -

Ha puc. 2 npHBe,l{eHa 3aBHCHMOCTb 3HepreTH'leCKOro 
pa3peweHHH. AnH OAHoro H3 cneKTpOMeTpOB OT 3HeprHH 
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Puc. 2. 3aeucuMocmb 311ep2emu11ecK020 pa3peweHUJI cneKm
poMempoe 0111 3Hepzuu 3/leKmpouoe. 

3neKTPOHOB. ~nH cpaBHeHHH Ha 3TOM )Ke PHCYHKe npuae
AeHhl xapaKTepHCTHKH pa3nH'1HhIX cneKTpOMeTpOB AaHHoro 
Tuna. 3HepreTH'leCKoe pa3peweHHe cneKTpoMeTpoB MH 

3neKTpOHOB C 3Heprueii 100 M3B COC';raBnHeT /28±2,6/o/o. 
3aBHCHMOCTh pa3peweHHH OT 3HeprHH xopowo OilHChIBaeTCH 
qiopMynoii 

~E/E A//F,-. 
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~nH Kanu6poBKH cneKTpoMeTpoa raMMa-KBaHTaMH uc
nonh3oaanuch ,nae peaKIJ;HH OT B3aHMO,neiiCTBHH TT- -Me30HOB 

C npoToHaMH: 

1T + p ➔ ,[) + n, /1/ 
L.2y 

TT ·+ p ➔ y + n. /2/ 

N 
80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

40 80 120 160 200 240 280 
H0M8p KBHana 

Puc. 3. AMn11umyOHble pacnpeoeAeHUJI UMnYAbCOB, noAy'leH
Hble om zaMMa- 1rnaumoe c 3Hepzueii /67, 5±15/ M3B u 
129 M3B. 
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Puc. 4. 3aeUCUMOCmb CJMnAumyObl 8blXOOH020 CUZHaAa cneKm-. 
poMempoe om 3Hepzuu 3AeKmpouoe u zaMMa- Keaumoe. e -
3AeKmpOHbl, Y - ZQMMa- KBaHmbl. 

OTpun;aTenhJihie IlHOHhl_ OCTaHaBnHBanHCh B :>KH,D;KOBO,no
po,nHOH MHIIIeHH, a uc·nycKaeMhie raMMa-KBaHThl perHCTpupo -

BanHCh cneKTpoMeTpaMH, pacnono:>KeHHhIMH no pa3Hhle CTO
pOHhl OT MHIIIeHH no.n yrnaMH 90° no OTHOIIIeHH.IOK Hanpaane
HHIO na,naIOI.l.(HX TT Me30HOB. 

3ueprHH raMMa-KBaHTOB OT npon;ecca /1/ COCTaBnHeT 

B cpe,nueM ·/67,5±15/ M3B. B npon;ecce /2/ o6pa3yIOTCH 
MOH03HepreTnqecKHe raMMa-KBaHThl C 3Heprneii 129 M3B. 

~n.H ycTpaueHHH KpaeBhIX 34iqieKTOB nepe,n cneKTpoMeT
paMH pacnonaranHCh CBHHIJ;OBhie KonnHMaTOphI ,nnaMeTpOM 
13 CM H TOillll;HHOH 4 CM. Ilpu perHCTpaD;HH raMMa-KBaHTOB 
B Kauan aHTHCOBna,neHHH BKnJOqanHCh CD;HHTHilnHIJ;HOHHhie 
cqeTqHKH, KOTOphie pacnonaranuch Me:>K,ny cneKTpoMeTpoM 
u KonnnMaTopoM. 

3neKTpOHHaH annapaTypa n03BOnHna O,D;HOBpeMeHHO H3 -
MepHTh aMnnHTy,ny CHrHanoB OT raMMa-KBaHTOB H BpeMH 
noHBneHH.H 3THX CHrHanoB Ha aHo,ne <I>3Y no OTHOIIIeHHIO K 
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MOHHTOpy. liJMepeHHH npOBOAHJIHCL AilH nycTOH MHWeHH H 
MHWeHH C BOAOPOAOM. Ilonr1eHHaH HHcl>opMaUHH qepe 3 CTOHKY 
MHoroMepHoro aHanu3a/ll/ nocTynana Ha 3BM XL10n"'eTT
IlaKKaPA, o6pa6aTweanacL H BhlBOAHnacL Ha rpacl>onocTpo-• 
HTenL. Ha puc. 3 noKaJaHo aMrrnHTYAHOe pacnpeAeneHue 
HMilYilLCOB OT raMMa-KBaHTOB AilH OAHOro H3 cneKTPOMeT
poe. 

3aBHCHMOCTL aMnnHTYAhl BLIXOAHOro CHrHana cneKTpo
MeTpOB OT 3HeprHH 3neKTPOHOB H raMMa-KBaHTOB noKaJana 
Ha puc. 4. BHAHO, 'ITO B HCcneAyeMOH o6nacTH 3Hepruii AO 
130 M3B aMililHTYAa OT raMMa-KBaHTOB MeHLWe aMnnHTYAhl 
OT 3neKTPOHOB TOH me 3HeprHH. YKaJaHHOe paJnH'IHe cne
AYeT YlfHTbIBaTb npH H3MepeHHH cneKTPOB raMMa-KBaHTOB. 

3HepreTHlfecKoe paJpeweHHe cneKTpoMeTpoe AnH 
3HeprHH raMMa-KBaHTOB 129 M3B paBHO /26±2/o/o; .zinH 
3neKTpo11oe TaKoii me 3HeprHH paJpewenue cocTaenHeT 

/24±2/o/o. 
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Y CJIOBJUI 06ME 

IlperrpHHTLI H coo6LQeHHJI OliRlfpaccJ 

B3aHMHoro o6MeHa, yHHBepcnTeTaM, HHC'. 

JIH0TeKaM H Hay'IIIh!MrpyrrrraM 6onee 50 
IloMHMO perymipHOH pacCLIJIKH B ITC 

. OT ,D;CJI e>KerO,D;H() Bh!IlC>JIHJICT. · OI<OJIO 400( 
ChIJIKy rrperrpHHT0B n coo6LQeHHH OliRli 

06JI3aTCJlhHO yKa3h!BaTL HH,!l;CKC '3arrpall1H 

· A.r1peca 

IlHCLMa II0 BCCM B0IIpocaM 06MeH,a !1) 
Chi Ha 0T,!l;CJlhHhle ,H3,D;aHHJI CJie,D;yeT Harrpa 

101000 MocKea, 
I'AaOHblU nO'ITIIQMTII, n/JI 
H30a111e11bCKUii 0111oe11 
061,eOUHeHHOZO UHCTIIUTII) 
JIOepHblX ucc11eooeaHUU. 

A,D;pe c ):\JIJI II0ChIJIKH BCCX rry6JIHKaUHl 

,!l;JIJI 6ecrrnanIOii II0,!l;IIHCKH Ha Hay'IHhle,>KyJ 
· · 101000 MocKea, 

I'AaOHblU no'ITIIQMTII,' n/JI < 

Hay'IHO· 1/leXHU'leCKQJI 6u 
061,eow,eHHozo uHc111u111y 
JIOepHblX UCCAeooeaH,Uii; 


