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ll3>"13JJaCh B03MOlKHOCTh RCITQJU,30BaJlllll Kpl!CTB.JlJIOB Na.::J (Tf). 

pa3M8}8MI! I30xi30x300 !.1M
3 

I! Csi (TeJ ,!lllaMeTpoM roo MM " =­
Roil 200 ,n,1 )Wl 1!3M8]lBIIRil 3H8prnl! M8KTPOHOB B 3H8PI'8TI!'I8CKOl! 
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E:liH-620(10)-63 

* S.S.DANAGULIAli, G.!.I.ELBAKIAN, YU.N.ADISHCHEV , 

* A.A.KURYUKOV 

USE OF LARGE Nai(Tl) AND Csi('!l) CRYSTALS 

FOR ELECTRON Ellli'RGY MF..ASUREMilNT 

Hl WIDE Ell"ERGY RAHGE 

The possibility of using Nui(Tl) crystals with the dimen­

sions 130 1.30 JOO IIlffiJ and Csi(Tl) o:f the dio.meter 100 mm a.nd 

length 200 mm for the electron energy mea~urement in ~0+1000 

iii,:;V energy range i(l di.~.::cussed~ 'l'he measurement :resultf.l Bh.ow 

that lJFJ.l( 1t1) crym.als of the given dime-nsl.nns r.:an be used fc,r 

the electrQn energy measurement- in 50+600 .MeV enF::rgy r~;~,r!gc. 

o.nd Gsi(Tl) cr;ystnle tn 50+H00 H,:lV energy range, .at fiOme giv~;.n 

voltage~ 
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C !13JII>KJ aay'!eHill! B03MOl!<HOCTR npRMeHeHIIJI K)lKCTaJIJlOB Na.'J(Te) 
a C,. I (Ttl lJ)IH l!aMepeHill! aHepi'In! MeKTPOHOB IIJill: 0 - KBa.HTOB 
B llJIIj)OKol! o6Jracm aHeprd (50 '" IOOO MaB) perl!CTPJ!PYeMoll '!aCTII­
UH 6Rnl! ITpOBe~eHH Kam<6pOBO~e IISMepeHHa Ha BTOpii'!HOM 9J18K­
TPOHHOM n]'IHe TOMCKOrO CIIHXpoTPOHa. 

Hcnoni>ayH o~o ~eqo napHoro MarHIITHoro cneKTpoMeTpa 6a. 
coa.IJi3.H Kam<6poBo'IHHII KaHaJI a,yqaTWlaH pea;u,llble ycJIOBIIH, npoBe­
~eH pac'!eT aHeprem'!ecKoro paapemeHBH MarHHTHoro cneKTpoMeTpa 
lJ)IH pa311biX 3Heprd peri!CTPJIPY8MOrO 9Jl8KTPOHa. EJ!OK-'CXeMa paC'!8• 
Ta H reoMeTPJ!H TPaKTa npi!Be~ellbl Ha pHc.I. 

KaK noKaaaJIR pac'!eTH, aaepreTII'!ecKOe paapemeHRe KaHana cy­
mecTBeHHo 38.BHClilT OT pa3Mepa "IDITlla" ny'ql(S raMMEI.-KBS.HTOB Ha 

KOI!llePTepe cneKTPONeTpa R, CJie~llaTeJII>HO, H OT · pa,jlll8JJl.HOrO 
pacnpe~eJieiiiiH 'IB.CTR!1 B UY'!He. Pa,znJaJU.Hoe pacnpe~eJieHHe raMMa­

-KBa.HTOB B IJY'!K8 y'!IITiill8J!OC:& ijiyliKUitell 

(I) 

r~e l - KOOp~Ta TO'!KH 06pa30BSHBff 8J!8KTpoHa Ha KOHBepTepe, 
pa3HI'!l!iBaeMaH C llOMOflll>KJ ,lla.T'II!Ka CJJy'!al!mix 'II!Ce:/1 B ~llalla80Ire, 
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orrpe~em<eMOM pa3MepaMH ny.xa aa KoHBepTepe. 

~KIUIH [I] , ITpl! 6 = I CM, xopomo OIIIIC!lll8.9T peaJil>H06 pa­

,lll!aJil>HOe pacnpe~e.neHI'le raMMa-KBaHTOB B ny'!Ke, naMepeHHoe axc­

nepnMeHTaJ!l>HO. TaKlite J'D!TilB8JlaCI> yrJIOBM pacxo~ocTI> nepBJI'III<>­

ro Dru<Ma-ny'!Ka H MHOrOKp!ITH06 p!ICCeHHHe BTopnqayx 3JI6KTpDHOB B 

KOHBePTepe cneKTPOMeTpa no (QopMyJie (I ) . 

r~e 

a 2 • ~·-2 
J" = 0.5II (MaB); 8, = 0.533 (pa.l( ); Ela = 2.85 (pa.l(~); 

d - yroJI BRXeTa 3JI6KTpDHa liS KOHBepTepe B ropnSOHTaJII>Hon nJIOC­

ROCTH, (y~eT HB~6HDa BTOpn~ SJI6KTpoHOB B B6PTaKaJ!bHOn naDC­

KOCTH He oKaS!iOOeT BJUil'lHIIll Ha BeJUI'IIIliY orrpe~emoeMoro paspeme­

HHH) ;t(B =.)l,JIJII!ax)- T~ KOHBePTepa;E(MaB)- SHeprna: MeK­

TpcHa; E = E0 (I..,c) ,r~e E0 - peBHo~eoHaJI aHeprn.<i MeKTPOHa,co­

oTBeTCTHYIIJIIWi onpe~eJieHHOMY 3Ha~6HI'll0 M'lrHI'lTHOrD fiOJIH; C - OT-

HOCHTenbHOe O~OHeHUe OT paBHOBeCHO~ 9H8prnH ; Ei- HH-

T6rpaJ!l>Ha!l axcnoHeHTa. BeJIII'n!H>I L. 11 I BH'I!ICJIMI![Cb .IW' M6KTPo­

"oB, rrpome~ BaXOHBOfi KonJIKMaTOp CIT6KTpOM6Tp!l II ITOITaB~ B 

~eTexTop. 3To yCJIOBHe pacc'II!Tllll8.JIOCI> no WOPMYEOM: 

{ X1 - X )d<j ( \f1 - o() + ( Y - Y.) t ~. Si11. ( lj> 1 - 4'- ol ) 

(ct~(tf 1 -o()+t~ 4') co~ 4' 
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r,11e 

<l,f1b- rrapure~ rrapaoro cneKTpOMeorpa (CM,pxc.I). 

a. = 68,2 eM.. eb = o.349 pe,ll. R = 229 OM. 

-1: = 0,0028 pa,u;,)I;)IIm 

f. - J;QCCWR!me OT scppeKTID3HOl! rpalllll1b! Mal'lll!THOro lJOJIJ:! ,110 
JJJ.!OCKOCTII ,lleTeKTOJ;a, e._ = 80.3 OM, 

A>m J;Qo"leTa BeJlit'll!ll!i O'l'KJIOHeHIIH "lHCTI!Ufl A ~ oor pasaoBec-

aol! orpaeKToplll!l aa BXO,lle K BHXO,lle I<OJIJ!I!MaTOJ;a B WOMJie (3) 
OpaJIOCI\ OOOTBeTCTBeHHO e,. = 24,6 CM. H f3 = 44,6 OM, 

Pac"l:eT ocymeoTlWtl!M OJie,JzyiJiliiM oopasOM: J;QOC"ll!TI£BaJIOCI\ onpe­
,lleJieaaoe KOJII[q8CTBO i'paeKTOIJl!fl 9J18KTIJOHOB, i1J1Si KB&,I~Ol! TJ;QeKTo­

PIIl!l,C lJOMOIIIbll )la'r'llllta OJIY'IHitBHx "ll!CeJI1pa9lii'JIIllaJIHCI\ K00p,!(liii8.TH 
TO"lKH 00];830Bal!Hil H yrOJI BW!STH 3JleKTpOHa !'13 KOHBeiJTepa; 3HTeM 
i'f'IJITI£BaJIOCJ; YCJIOBHe npoxOll,lJ;eHIIH 'laC'!'Hllel! KOJ1J1l!MaToJ;a l'1 yCJIOBHe 
lJOIJa:&ai!Wi ee B )(eTeKrop. JleJm"liiHa 'xi ( c ) = L x I ( c ) ecn 

boraoCHTeJI];HaH BepcJlTIIOCTI\ M8KTPOHa o aaepmel! E0 (I ..C) oa:rl\ 
llaperHOTPKIJOBelii!HM ,li6TeKWpo11, 0aa CYifiiHpoBMaOI\ ;IWi BCex 3JleK­
i'pOHOB,nOlUIBIIIIIX B. ,liSTeJriop 0 ,ll;lllll!lill C , B p88yJI];TaTe UOJIY'UIJll! 
htoTOI'pSl&l;i" aaepreTH"l:eCKoro J;QepemeHBR: \V (c) iiM onpe,lleJieaaoll 
Paepi'IDl E0 (polc.2), Ha pHC.3 npHBe,lleHa SHBHCHIIOCTI\ CoOCTBeRHorO 

li. 



SHepre~eCHOrO paapemeHHH MarHHTHOro Cll8KTPOM8Tpa OT SHeprHH 

pei'IICTp!<pyeMOro aJ.l8HTPQHa. 

B pacqeTa--c 118 Y'IHTHB!IJIOC:& paOCeJ!IIIte aJ.leKTPOHOB B BOS,JIYX8 

II B C'i8T'IIIR8X IJap!iOro Cll8KTPOM8Tpa, a Twate II Co6CTB8HHOO .SH8Pi'· 

reTII'<BCKOO paspemeBlle K!IJ!II6py8MO;:<O .lt8T8KTCpa, 

B Ka'ieCTBe KBAH6pyeMoro JtSTeKTopa llcnun:&sOBBAHc:& 2 &pllc­

TaJJJia Na.::J (TE) np!IMOyrun:&Holl <PopMii, pasMepaMII I30xi30x30Ct.lM3
, 

l!M8lO!IIIIX OEI!O c OJtHOl! CTOpc!ru, HOTopce OCMaTPHBaJIOC:& O.!UIIIM cneK­

TpcMeTPK'!8CKl'!M WoTOM8KTPOH!mM YMHOl!I:I!T8JI8M (gi, s.y.) Tl!lla \!iSY­

-IIO II Jt8T8KTOp, npeJtcT~ OnTII'i8CRYD CKJieJlRY RS JtBYX &piiC­

TaJIJIOB CsJ(Tt) ;11118.MeTpcM IOO MM H'.ltJIII!D!Ol! IOO MM ~,KO­
Topas OCMaTlji!BaJiaC:& TC.KIIt8 O.!UIIIM cneKTpcM8TPH'i8CIG!M gi. a.y, Tl!lla 

l?3Y-IIO = \!i3Y-82. PasMepH ny'!Ka, ll8,Jt!WJ1ero Ha ueHTp WPOHT8Jl:&­

HOH noBepxsocTH JteTeKTOpoB, onpe~c:& anepT7PH"M c'ieT'IHKOM, 

l!M8~ pa3M8p!i I5xi0x5 MM
3 

, IICXO)I!i 113 STOre, 61IJIII BH6pa-

11!i TaKHe nonepe'iH!l8 paSM8p!i &piiCTaJIJIOB, 'iTOOH CB8CTH K !fii'I1iiJIIMYM 

llOT8PH SHepi'Illl perHCTPI!py8MOro aJ.l8HTpolla, CBIWaHHH8 C yxO.ItCM 

'iaCTH mm!l;Bl!poBaHHoro 11M< JlllBIIJI qepes OOKOBHe cTopoHH, npH JII0-

6oll SHeprm; Ha'iaJI:&HOro aJ.l8KTpoHa B I!CCJI8JtY8MOM IIHT8PBaJI8. Alla­

JIOI'II'iHO 6HJ1H B!l6~ I! fiPO.Itun:&HHe pa3Mep!i, 

linoK-cXeMa 9JI8KTpoHHOl! JIOrHKII I! M8TOJti!Ka I!SM8peaBa aHaJIO-

: Ml'<ma ( 3, 2) C Tal pa3HHnell, 'iTO ,IIJif! 8.MIJJDII'l'Y.ItHOrO aHaJIII8a 6pa.JIOR: 

CHr>aJI c nOCJie.~t~~ero .lti!HOJta g;.s.y. 

lfaMepeHHH npOBO.ItHJIHC:& npl! paSHHX Hallpflllt8111!JlX Ha gi. S.y, II 

;u;lR Kali\IIOrO llallpJlllt8lll!!l: OfiP8.1t8J1&11aC:& o6JiaCTh JIIIH8l!HOCTII perHC­

'l'pl!py8MOit 9H8p!'llll. !Ia pi!C;4 npiiB8.1te!ru peayJihTaTH STIIX I!SMepe­

HHll ;u;m KPI!CTaJIJIOB Na.~ (H) . liPH BC8X llallpJlllteHHHX !Ia g; .9 .y. 

l!lllKHIIi! u:peJt8JI IISMepeHHoll .asep!'llll sJieKTpom paBIIILllCH ·50 MsB. 
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Ka!t BII,JliiO 113 p!IC.4,06JlaCTH JIHH8lll!OCTII He oqeru, OTJIII'Iai:)TCH .Ir,111! 

paaBHX· !CpHCT8JJJIOB Na.'j(Te) npH O.IJ,HOM H TOM JJre HallpHl<eHHH I! sa­

BBCJlT, B OCHOBHOM,OT BeJIJAHHl:l Hanp&l!emm. 

IICI1ly'leHHoe sHepreTaqecxoe paapemeHHe ( Flif/HM), Rait WllltUi1H 
OT 3H8priDI pei'HCTPHPYeMHX M8ItTpoHOB, IIpHBe,ll6HO Ha piiC. 5 H 6 H 

1! Ta6JIHU8 .IIpa llli'IBCJI8HHH COOcTl!eHHOI'O paspemeHHH ,lleTeitTOpOB 

yqaTWJaJICH sHep>•e'l'Jlqemwll pas6poc IIBJliUliiiE)ro nyqxa, onpe,lleJieH­

!!Hli pacqeTI!IIM eyTeM ( CM. pHc • 3) • IIpgMHe 11a rpeqii!Kax npvBe,lleHH 

IIO MeTO)Iy Hru!M8KI>WHX Kll8,llpa TOll. 

TpllrrepHHll CHl'l!aJl, cnyJIIali!Hi! .!WI sarrycRa rei. 9paTopa BOpoT 

(2,3) liOJIY'iBJICH OT COBilllJieHHH "611CTpux" CHl'l!aJlOl! OT .Ill!YX cqeT­

qaxQl! napHoro cneitTpoME>Tpa, aneJlTYPHOro cqeTqaJ<a, C,lleJialllloro 11a 

OCHOBe IIJI8CTKqeCKoro CIOIHTHJlJI.ffTOpa, !!I "Me,It.1IeHHOro" CHrHBJia OT 

!CpHCTBJlJiaN<L:J(Te) HJIH(s':J(TQ. IIoaTOr.oy npe,llCTaliJWIO HHTepec 

HCCJ18,110li!UIH8 3aJll<CHMOCTH J!eJ!HqHHII Cpe.IJ,Hell sa,ll8p!ItH TPIIrrepHoro 

C111'118J18. OT 3Heprnll pei'HCTPHPYeMOJI 'laCTJmH (TaM. I). I13MeHeHHe 

sa,llep!ltH, Cl!H88111106 C H3MeHeBI!8M 9H6P"''Il• CIJ.III>HO 3aJll<CHT OT 

Ha!IpBZ8HBR B!l qi 3 .y, H COC'ra:Blt110 :!: I5 HC lipii U .p~g -v lOCO B H 

;!: 5 HC l!pH 11<!>•~"'I3C0 + I400 B • !Ia pHC.4 TaitJJre !IpHB8,1l8HII 

pesyX&TaTII HCCJI~Ol!CHBH saBHCIIMOCTH OTHOCHTBX&HOH ~eitTIIBHOC­

TH perncTP8J.Il!l< KpHCTaJIJIOB Na.::J(H.) a C:. ':!(H) oT sarpysoR ca.­
Mora ItpiiCTBJlJia, l!pll O,llHOR ll TOll xe •HeprHH perHCTpHpyeMqn ~C­

Tll!lll, 3a BeJili'IIIHY sqiqieitTHBHOCTII C 6HJIO B8HTO OTHOmeHHe 

Nia::.N<ll / N 12!>• I')(e N; - qgCJio Tpex- H '<eTIIpeXRpaTHIIX coBrra­

.IleHllll. Kait BII,JliiO aa pllc.4, sqiqieitTliBHOCTh peracT~H npaxTHqec­

Itll _He MeHHeTCH BIIJ[OTh .IlO Ml'HOBei!Holl sarpysitH ~ 60 KI'l\. PesyJih­

raTII RBJIH6poao'<H!Ix llsMepe~ uoKasblaa!OT, "To ItPRCTaJIJlll Na. J(Te) , 
,llaHHOI'O pa8Mepa, T,e, I30xi30<3C0 MM8 MOlKIIO liCIICJih80BaTh .Ir,lll! 

ry 



H3MepeHKH 3HeprHH aneKTpOHOB H 0 - KBaHTOB B 06~CTH aHep~ 
50 + soo MsB, a KPHCT8.JIJIH Cs ~(reJ , ,ll;l!aMeTpoM roo MM a .l(Jlll­

aoll 200 MM - ;ItJJH aaep~ 50 + 800 MaB, lipll KaKOM-TO O.In!OM 
cro~o6paHHOM HanpBXeHHH. 
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"' 

Ta6JmUa Tmt E(MaB) 
50 roo 200 300 400 500 600 700 ~00 At' · lfllR~'iJ:'Iq;ay 

( H c) ~· Na.I 46~-I I. <j>ay=I 2I,5% I2,2% 6,I% 
;!:5 2,Kp. No.! ~T~-I . U <j>ay=I 0 26,8% 9,15.% 7,I% 4,6% 
:!: 5 3.~. Na.I (T~-I <j>ay=I20 I8,3% I5,9% II, I% 5,25% 
:!: 7 4·ff· Na.I (T~-I <j>ay=IIO IS% I4% II,'/% I0,3% 8,65% 6,3% ::!: IS S.Kp. Na.I (Tf)-2 

U <j>ay=I250B 20,5% II,6% 6,7% 
s.Kp Na.r <TeJ-2 

U <j>ay=IOOOB I0,9% I2,2% 9,I% 7,4% 6,6% ± 7 7 ·rf No.r ~)-2 <j>ay=9 
I0,6% I2,9% I2,2% S,I% 6,I% S,I% 7,5% :!: IS 

8.Kp. Csi (Tt) 
U <!Jay=I200B Ib,I% I2,2% 4I,I% 9,75% . 9,60% 9,45 7,64% :!: 5 9.Kp.Csi <TO 
U<!>ay=I300B 20,5_% 15,8% I4,64~ I2,2% 6% 6,I% IJo.nyqeHHoe paapemeHRe ,l(eTexTopoB (Fix/ H M ) rrpH paSJIII'lliUX aHepmruc peri!CTpapyeMoro aJieXTpo!l:a: A 'l:'- HSMeHeHRe cpe)1Hel! 38,lleplltliR TpRrrep!loro CRI'!laJ!a IIpR 1!3MeHeHRH aHePri!H :JJJeXTpD!!a B JIJ!HeJiHOJi 06JiaCTH per11CTpa!1111I. 
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ITOJU]I!CI! K HlCYHKAM 

Pile. I reoMeTjJII!I H rrapa.M9TJlll O)IHOIIJle'!eBoro Ma.I'IIJ![THOPO 

eneK~poMeTpa.. 

l'lle.2 BnoK-exeMa. pa.e'!eTa co6eTBeHnoro aHepreTH'!ecKoro pa.spe­

weHRH 1vtai'HHTHOrO CIIeKTpOMeTpa . 

Pile. 3 CJieBa.: rHCTOrpa.MMII co6eTBeHHoro aHepreTH'!ecKoro paspe­

IIIei!IDI Ma.rHRTHOrO ClleKTJlOMeTpa. \xl ( C ) ;ri,J!JI. jJli3Jil'l'l1lhlX 

3HeprKM SJieKTpOHa. (E
0

); errpasa: 3a.BHeHMOeTb IIQJ!y'IeHHOPO 

pa.apelllei!IDI or aHeprHH perneTpHpyeMoro aJieKTpoHa.. 

Pile. 4 06Jia.eTH JIHHeliHoeTH no aHeprHH lW! KpHeT8JIJIOB N a. I ( Te ) , 

npH pa3HIIX Ha.IIjlJ!l!(eHIDIX Ha. W• a.y.; eiiJIOIIIHM JIHHRli ;ri,J!JI. 

KpHeTa.JIJia. II I; IIYliK'l'I!PHa.JI - = KjJlleTa.JIJia. II 2. Cnpa.Ba.: 

pe3yJ!bTa.TH IISMepe!Ili!I sq,q,eKTI!BHOCTII perl!eTpa.l.1lii! (C) OT 

sarpy sKI! .neTeRTOpoB ( N 3a.I') np11 pa.aH!IX aHepriDIX MeK­

TPOHa. (E) = KIJIIeTa.JIJioB Na. J(Te)u Cs J(T£). 
Pile. 5 3aBI!eHMocn aHepreTH'!eer<oro pa3pellleHII!I ( FWH II\) oT aHep­

rHH 3JieKTpoHa. IIJl!I KjJlleTa.JIJia. Na.I (Tel - 2. 1.1 wsy=900B. 
l'lle.6 3aBHeHMOeTb SHepreTH'!eer<oro pa.apemeHII!I (F\Vl!M) OT 9H8P­

rHH MeKTpoHa. lWI eKJ!elllm KjJIICT8JIJIOB(Jj (Te) e (I?SY-82 

1l \l)sy=IalOB. 

' 
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