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SUMMARY 

The spectrometric and time characteris
tics of five Cherenkov Y-spectrometers of 
total absorption in the electron beam of 
30-300 MeV have been investigated. Use of 
radiator of enhanced transmittance and 
thorough chbosing of potential dividers for 
photomultiplier-49 provide better energy and 
time characteristics for a given type of 
spectrometers. The energy resolution of 
y -spectrometers for 100 MeV electrons is 
equal on the average to (28.0 ± 2.6)%. The 
energy dependence of resolution is well des
cribed by the formula ~E /E = A/y E. The time 
resolutions of y-spectrometers are in the 
range of (4-5) ns. The efficiency of the 
electron recording from 30 to 300 MeV is 100~. 
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OnHCLIBaeMLie B ,naHHOii pa6oTe IlJITb 11epeHKOBCKHX 
y - c~eKTpoMeTpoa nonHoro nornomeHHH npe,nHa3Ha11eHLI ,nnH 
perHCTpaUBH H cneKTp0MCTpHp0BaHHJI y·KBaHTOB B .IJ;Hana-
30He 30 +300 M3B, o6pa3yroll{HxcJI B peaKUHHX 

TT - p ➔ TTO TT O fl /1/ 

➔ TT 
0 y n /2/ 

B HHTepaane :rneprHii nepBH'IHblX TT-•Me30HOB 200-300 M3B. 
3KcnepHMCHT~IlbHaJI ycTaHOBKa COCTOHT H3 4-KaHanLHoro 

ro.nocKona 11epeHJ(OBCKHX Y -cneKTPOMCTPOB B co11eTaHHH 

co CUHHTHilnJII.UIOHllhlMH C'ICT'IHKaMH. BLICOKHe <l>oHOBhle 

3arpy3KH Tpe6oaanu BKJIIO'ICHHJI cneKTpOMCTpOB B 6LICTphle 

CXCMhl coana,neHHii. II03TOMY npH KOHCTpyupoBaHHH cneKT • 

poMeTpOB CTaBunacb 3a,na11a Hapg,ny C nonyqeHHCM XOPOWHX 

CilCKTPOMeTpH'leCKHX xapaKTepHCTHK 06ecne11HTb BLICOKYIO 

BpeMeHHYIO pa3pewa10myro cnoco6HOCTb cneKTPOMCTPOB. B 

,naHHOM BapuaHTe y -cneKTpoMeTpa xopowue· cneKTpoMeTpH· 

'ICCKHe xapaKTepHCTHKH 6LinH .IJ;OCTHrHyTLI rnaBHhlM o6pa30M 

6naro,napg BhlCOKOH npo3pa11HOCTH HCilOilh3yeMLIX pa,nHaTo· 

poB H3 CBHHUOBOro CTeKna MapKH T<l>-1 H Tll{aTenLHOMY 

no.n6opy .nenHTeneii HanpJI)KCHHJI ,nnH <1>3Y. IlpH 3TOM BC· 

IlOilb3OBanHCb cneKTpOMCTpH'ICCKHe <l>oTOYMHO)KHTenH THna 

<1>3Y-4_9, KOTOphle,o,nHaKO, HMCIOT nocpe,nCTBCHHhle BpeMeH· 

Hhle xapaKTCPHCTHKH. II03TOMY ,nnH nonyqeHHJI xopowero 

apeMeHHOro pa3peweHHJI HCilOilb3OBancH MeTO.IJ; BPCMCHHOH 

npHBJl3KH HMilYilLCOB no nepece'leHHIO HynH. 
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Ko11cmpyK1JUJ1 y - cneK111poMempoe 

O6UUIH BB.I:( O,IJ,Horo H3 y - cneKTP0MeTpOB IlOKa3aH Ha 
puc. 1. Pa,nuaTop 6Lin H3rOTOBneH H3 CBHHUOBOro CTeKna 
MapKH T<l>-1 co cne.nyrolIUIMH xapaKTepHCTHKaMH: 

pa,nHaUH0HHaJI ,IJ;nHHa - 2,5 CM, 
3 

- 3,86 z/cM, IlilOTHOCTL 
noKa3aTenL npenoMneHH.ll 
K03~4muueHT nornomeHH.ll 
6enoro cBeTa, OTHeceHHLIH 
K o,nHoii pa,nuanuoHHOH 

- 1,65, 

,nnHHe - O,25~. 
Pa,nuaTopLI HMeIOT ~0PMY npaBHnLHoii wecTurpaHHOH 

npH3MLI, BLICOTa KOTOPOH paBHa 30 CM /12 pa,nuauuoHHLIX 
,nnuu:/, CTOPOHa OCHOBaHHJI - 10 CM, paccTOJIHHe Me)K.I:(y 
napannenLHLIMH rpaHJIMH - 17,5 CM. 

DOKOBaJI IlOBepXH0CTL H TOPULipa,nuaTopa 0TnonupoBa
HLI. )J,n.11 6onee nonHoro co6upaHH.ll n3nyqeHHJ1 BaBunoBa-
11epeHKOBa 60KOBaJI IlOBepXH0CTL H BXO,IJ;H0e OKHO o6epHyTLI 
anroMHHHpo:eaHHOH MaiinapoBoii nneHKOH. 

Puc. 1. KOHCIIPYKIIUJI y - cneKmpoMempa. 
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llepeHKOBCKHH CBeT perHCTpupyeTCJI ~OTOYMHO:>KHTeneM 
<1>3Y-49 ,nHaMeTpOM ~OTOKaTo,na 15 CM u qyBCTBHTenL
H0CTLIO 110-120 MKA/AM. 3clxl>eKTHBHaJI nnoma,nL nepeKpw
THJI ~OTOKaTo,na <1>3Y c T0PUOM pa,nuaTopa COCTaBn.lleT 
65~. <l>OTOYMHO:>KHTenL BMecTe c ,nenuTeneM Hanp.ll)KeHHJI 
npH)KHMaeTCJI K T0PUY pa,nHaTopa qeTblpLMJI pe3HH0BblMH 
neHTaMH cunoii 15 KZ. OnTuqecKHH KOHTaKT B MeCTe co
npHKOCHOBeHHJI <1>3Y C pa,nuaTopoM C03,naeTCJI C noMOIULIO 

onTuqecKOH CHnHKOHOBOH CMa3KH. 
)J,n.11 3atnHTLI OT pacce.llHHoro MarHHTHOrO non.II CTeKnO 

H <1>3Y noMemeHbl BHYTPH MarHHTHblX 3KpaHOB H3 TpaHc~op

MaTOpHoro )Kene3a u nepManno.11. 
IloTeHUHMbl ,nn.11 4>0KyCHPYJOIIUIX 3neKTpO.IJ;OB cl>oTOYMHO • 

)KHTeneii no.n6upanucL Ha cneuaanLHOM cTeH,ne TaKHMH, 

'IT06bl yMeHLWHTL BilHJIHHe Heo,nHopo,nHOCTH qyBCTBHTenLHO • 

CTR ~oToKaTo.na no nnoma.nu Ha aMnnuTy,nHoe pa3pemeHue 

<1>3Y. 

CneKmpoMemputlecKue xapaKmepucnuKu 

XapaKTepacTHKH cneKTpoMeTpOB uccne,noBanucL Ha nyq
Ke 3neKTpoHoB c HMnynLcaMH 30-300 M3B/c Ha cuHxpo
UHKnoTpoHe Jla6opaTOPHH g,nepHWX npo6neM. CxeMa 3KCne
pHMeHTa H 6noK- CXeMa 3neKTPOHHOH annapaTypbl noKa3aHbl 

Ha puc. 2. 
Ily'IOK }' ·KBaHTOB, o6pa30BaBWHXCJI B pe3ynLTaTe pac-

na.na rr0 -Me30HOB, K0HBepTHpoBanc.11 B 3neKTpOHHo-no-
3HTp0HHLie napLI B CBHHUOBOH MHWeHH TOnlIUIHOH 5 MM/l/ . 
3neKTp0Hhl C 3a,IJ,aHHLIM HMnynLC0M Bbl,IJ;en.llnHCL C noMOIULIO 
Il0B0p0TH0r0 MarHHTa C aHanH3Hpyromeii cnoco6HOCTLIO 
~P/P = 1O~. l.fHTeHCHBH0CTL 3neKTP0HHOrO nyqKa nepe,n 
cneKTpoMeTp0M onpe.nemmacL TpeM.ll CUHHTHililJIUHOHHblMH 

. 3 
c'leT'lHKaMH pa3MepaMH lOxlOxl CM . 

Pe3ynLTaTLI H3MepeHHH npuae,neHbl Ha puc. 3- 5. KaK 
BH.IJ;H0 H3 puc. 3 aMnnHTy,IJ,a BblX0,IJ,H0rO cHrHana <1>3Y JIBilJI• 

eTCJI nuHeHHOH ~YHKUHeii 3HeprHH BO BCeM ,naana30He H3· 

MepeHHH. 
AMnnHTY.IJ.HLie cneKTPbl /a o6nacTH nuKa/ xopowo onu-

CLIBaIOTCJI pacnpe.neneHHeM raycca. )J,n.11 npuMepa B 111a6A. 1 
npHBO.I:(JITCJI pe3ynLTaTbl o6pa6oTKH aMnnHTYAHblX cneKTpOB 
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Puc. 3. 3aeuCUMOC111b aMnAumyObl 6blXOOH020 cu2HaAa cne1<111-
p0Me11poe 0111 3Hepzuu 3Ae1<111p0Hoe. 

N 

400 

200 

501•13l'i -,- 100M3t'i .- 150M3t'> 200M31'i 

T T 

0~~-
30 50 70 90 110 130 150 170 190 210 230 

HoMep kaHana 

Puc. 4. AMnAUIRyOHble pacnpeoeAeHUJI UMnYAbC06, noAy'leH
Hble o• 3Ae1<1t1pOH06 C pa3AU'IHOU 3Hepzueu. 
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O,lUIOro H3 cneKTPOMeTpOB .nn.11 3neKTpOHOB C 3HeprH.IIMB 30, 

70, 100, 150 H 200 M3B. 

Ha6mo,naeMa.ll acHMMeTpB.11 4'opMbl aMnnHTy.I{HblX pac -

npe,neneHHii / puc. 4/ o6ycnoaneHa anB.IIHBeM Bblxo

.na 11acTBU nHBH.11 H3 pan;HaTopa acne.ncTBHe ero Bblco-
~ '2 I 

KOH npo3pa'IHOCTH npH orpaHH'leHHblX pa3Mepax· ' , H He 

npeablwaeT So/o OT nnoll{a.ne cneKTpa. 

3HepreTH'leCKOe pa3perneHHe }' -cneKTPOMeTpOB ,I{Jl.11 

3JleKTpOHOB C 3Heprueii 100 M3B C y'leTOM pa36poca nyq

Ka 3JleKTPOHOB no 3HeprHB /l0o/o/ COCTaBn.lleT /28,0± 

±2,6/o/o. 
3aBHCBMOCTL aenH'IHHbl 3HepreTB'leCKoro paJperneHH.11 

cneKTpoMeTpOB OT 3HeprBH 3neKTPOH0B IlOKaJaHa Ha puc. 5. 
Ilony'leHHR.11 KpHBa.11 xoporno 0ilHCLIBaeTCR cliopMynoii 

~ "' A • 100 I % l . /3/ 
E \IE 

3KcnepBMeHTaJibHLie 3HepreTH'leCKHC paJperneHHR )' -

cneKTpoMeTp0B ,lJ.Jljl 3HeprHH 3JieKTp0H0B 100 M3B H 3Ha· 

'leHB.11 K034xl>Hl{HeHTOB A, BLI'IHCneHHLie MeT0,A0M HRHMeHL

WBX KBa,ApaT0!I, npuae,n:eHLI a ma6A. 2. 

" )J,ng cpaaHeHHR ua puc. 5 npnae,n:ettbl 3HepreTH'lecKHe 

paJperneHBR cneKTp0MCTp0B, HC00JlbJ0BaHHLIX B ,n:pyrHx 

pa6oTax .nng perHCTpau1rn }' - KBaHT0B C 3HeprHRMH .no 

300 M3B. 
KaK B3BCCTH0, 3HepreTH'leCK0C pa3pClllCHHe CilCKTpo-. 

MeTpOB orpaHH'ICHO <l>nyKTYRUHRMH qepeHKOBCKoro HJny

'leHBR H <l>nyKTYRUHRMH 'IHCJla (pOT03neKTpOHOB, ':J.'. 3TH 

<I>nyKTyal{HH MoryT cyll{eCTBeHH0 yaenH'IBBRTbCR, ecJIH nep

BB'IHLIH 3neKTpOH BnH}' ·KBRHT nona.n:aeT B Kpaii pa,n:HaTopa 

ene no.n yrnoM K ero ocu. 

HaMB 6blnH HJMepeHLI BeJIH'IHHLI pa3perneHHR H 3<W>eK

THBHOCTL perucTpal{HH B JRBHCHM0CTH OT T0'IKH nona,n:auug 

B pa.nBaTop nepBH'IH0rO 3JleKTpoua C HMnyni.c0M 100 M3B/c. 
,D,n.11 3THX B3MCpeHHB Cl{HHTHJinRT0PLI C'leT'IHK0B S2 H 

'I S3 /puc. 2/ JaMeHRnHCL ,n:pyrHMH, c paJMepaMH 3x3x2 CM 0

• 
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Puc. 5. 3aeucuMocmb 3Hepze111u11ec1wzo pa3pewenu.R 
cneK11poMe111poe 011 3Hepzuu ' • 

IIonyqeHHLie pe3yJILTaTLI npuBe.l(eHLI H~ puc. 6 u 7. 
34>ci>eKTHBHOCTL pe~HcTpa,neu cna6o 3aaucui OT MecTano
na.l(aHHJI :meKTpOHa B pa.l(HaTop u COCTaBJIJleT 100~ BO BCeM 
HHTepaane :mepruu 3JieKTpouoa OT 30 .l(O 300 M3B, B To 
apeMJI xax BeJIH11HHa 3HepreTu~ecxoro pa3peweHHJ1 cuni.Ho 
3aBHCHT OT yrna H MeCTa n:ona.l(aHHJI 3JieKTPOHOB B pa.l(HaTop. 
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Puc. 6. 3aaucuMocm& 3(/xj)eKmua11ocmu pe2ucmpa1,1uu :JAeKmpo-
11oa c E - 100 M :JB om moll KU nonaoa11u.R a paouamop. 

BpeMen11oe pa3pewe11ue Y - cneKmpoMempoa 

KaK }')Ke OTMe'lanoch, HCilOilh30BaHHe cneKTpoMeTpOB 
B 3KcnepHMCHTaX npH BhlCOKHX <t,oHOBhlX 3arpy3Kax Tpe6yeT 
06ecneqc11u.11 DhICoKoii pa3pewaiomeii cnoco611ocTH no ape

Menu aceii cucTCMhl B uenoM. 
O.nnaKO B nepBhlX pa6oTaX C HCilOilh30BaHHeM cneKTpo-

MeTpH'leCKHX <t,oToyMHO)KHTeneii BpCMCHHhle paJpeweHHH co
cTann.11nu 10-20 11c. CymecTneHHhie ynyqweHHH 6hlnH no
ny'leHhI npu ncnonhJ0BaHHH n cneKTpoMeTpax <t,oToyMHO>KH
Teneii -runa 58 A VP-' 71 C xopolllHMH npeMCIIHhlMH xapaKTepH
CTHKaMH. Ho npu 3T0M npaKTH'ICCKH Tpy,nuo 6hlnO ucnonh· 
30BaTh HX .nn.11 IIJMepenu.11 3HeprHH }' ·KBaHT0B, B oco6en
H0CTH npH ue6onhWHX Juepru.11x /:;. 100 M3B/ HJ•Ja 
nocpe,nCTBCHHhlX cneKTpOMCTPH4CCKHX xapaKTepHCTHK 4l3Y. 
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200 

0 30 60 90 120 150 
HoMep kOHOJ10 

Puc. 7. AMnAumyo11&ie pacnpeoeAeHu.R 0111 3AeKmpo11oa c 
E = 100 M3B, naoa10111ux Ha Kpaii paouamopa noc) YZAOM 8°. 
J. R = 9 CM, 2".R = 8 CM. 

~ 

IloJTOMY B nocne,nyIOIUHX pa6oTax /B/ nony'leHHe xopowax 
BpeMeHHLIX xapaKTepHCTHK 6Lino AOCTHrHyTo 6naro.napH 
HCnOJIL30BaHHIO B O,nHOM cneKTPOMeTpe ABYX THnOB 4l3Y; 
cneICTpOMeTpHqe CKHX t1>3Y -49 a BpeMeHHLIX 4l3Y - 36. 

B onHCLIBaeMOM BapaaHTe y -cneKTPOMeTpa 6Lina no
cTaBneHa Ja,naqa nony'leHHH xopowax BpeMeHHLIX xapaKTe -
PHCTHK npH acnonhJOBaHHH cneKTPOMeTpH'leCKoro <t,oTOYM· 
HO>KHTenH 4l3Y-49. C 3TOH uenhro HaMH accne,noBanHch 
xapaKTepHCTHKH cneKTPOMeTpOB C HCnOJih30BaHHeM MeTo,na 
BpeMeHHOH npHBH3KH no nepece'leHHIO HYJIH. 

PaJpeweHHe no BpeMeHH cneKTpoMeTpOB npH HCnOJih• 
30BaHHH npHBH3KH no nepe,nHeMy <PPOHTY B WHPOKOM ,naana-
30He aMIIJIHTYA paBHO npHMepHO BpeMeHH HapacTaHHH cur
Hana Ha aHo,ne <POTOYMHO>KHTeJIH /15-18 HC, puc. Ba/. 
IlpH ncnOJIL30BaHHH MeTo,na nepeceqeHHH HYJIH BpeMeHHOe 
pa3peweHue / puc. 86/ cneKTpoMeTpoB ynyqwaeTCH npHMep
uo B 4-5 pa3. 
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N 

1000 

Ee=200M3fi 
f 1KAHAfl=0.21 HC 

'l=18HC 
500 

a) 
120 150 200 HoMep k0Ha110 

N 

1000 

30 M3f> 200M3f> ,-~ 
1KAHAn=0.21HC 

500 

6) 
30 50 70 90 110 HoMep kaHana 

Puc. 8. BpeMeHHOe pa3peweHue cne1cmpOMempoe a/ epe
MeHHaJI npue.J13Ka no </JpoHmy, 6/ no nepece'leHu10 HYAJI. 

Pa3peweHHe cnexTpoMeTpa npH perHcTpaUHH 3neKTpo
HOB c 3HeprHeii /100-3.00/ M3B paBHO 1,8 HC, a ;:i;m1 
3neKTpOHOB C 3HeprHeii 30 M3B - 3,8 HC. IlpH perHCTpaUHH 
cneKTpa 3neKTPOHOB B HHTepeane 30-300 M3B H3-3a 
yeenH•IeHH.S: ;:,;Hana3oHa aMnnHTY;J; epeMeHHoe pa3peweHHe 
yxy;:i;waeTc.s: H cocTaen.s:eT /4,2-5/ nc. Taxoe )Ke pa3peme
HHe nony11aeTc.s: npH perHcTpaUHH y -xeaHTOB B HHTepeane 
30-3.00 M3B, B03HHKaIOIUHX OT pacna;:i;a 17°➔ 2y B peaKUHH 

17-p ➔ 17°0 • 

B ma6A. 3 npuee;:,;eHo pa3pemaroIUee epeM.s: cneKTpo-
MeTpOB nonHoro nornoIUeHH.S:, HCil0Ilb30BaHHblX ;:i;n.s: perHcT
paQHH y -K.BaHTOB B pa3IlH'IHblX HHTepeanax 3HeprHii. 
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KaK BH)'.(H0 H3 Ta6nHULI, HcnonL30BaHHe BpeMeHHOH npu
B.113KH K aH0)'.(H0MY HMnynLcy npH nepece1JeHHH HM uyn.11 
no3eon.11eT nony1JHTL xopowee epeMeuuoe pa3pewe1rne y -
cneKTP0MeTp0B C npHMeHeHHeM cneKTP0MeTpH1JeCKHX 4>0-
TOYMHO>KHTeneii. • 

ABTOPLI BLipruKruoT 6naro.ri:apuocTL H. T .rpexoey 3a co
.zi:eiicTBHe B nonyqeHHH pa.zi:HaTopoa, B.r.3HHoey, B.II.3pe
noay, A.B.Kynuoay 3a noneluLie 06cy>K.ri:euu.11, B.C.:>Kunuuy 
H H.A.Jle6e.ri:eay la Il0M0IUL B H3r0T0BneHHH cneKTP0MeT
poB. 
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