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STUDY OF AMPLITUDE-TIME CHARACTEH.ISTICS 
OF 'rOTAL ABSORPTION SPECTROMETER BASED 

ON NaJ(TL)C CRYSTAL 

Amplitude and time characteristics of to­
cal absorption spectrometer based on 200mrr 

iiameter and JOO mm long NaJ(TL} crystal are 
studied. The measurements were conducted on 
the secondary .electron beam of the Yerevan 
accelerator in the energy range E=0.5-3 GeV. 
The obtained dependence of the energy resolu· 
tion on the electrons energy obeys the law 
p.v E -t. The resolving time of coincidences 
.for quick FEU-30 type photomultiplier makes 

-J ( 2 o;. 2 5 ) ns e c. 

Yerevan Physics Insti.tute 
. ·:~ 

Yerevan 1977 

,Cln.H peI'HCTpaUHH 0 -KB8HT0!3 H 3JleKTp0t<OB B peaK-
Ulf.HX cpOTOpO:>KAeHlUI 6om CKOHCTpyP.:~•OBBll C:>"!IU pOMeTp non­

HOI'O nornomeHirn Ha ocHose 5on1:.llloco KpacTanna Na~ (TC) 
Kan:u6poBKa cneKTpoMeTpa 6c.uw "pot:.P..UeHa Ha BTop:u•1-

HOM aneKTpOHHOM ny'!Ke EpeBaHcKoru anex.TpOHHOro ycKo­

puTen.H, 3Heprmi: anexTpOBOB virpeJlem:nacb rrpu: rrOMO!lUi 
rrapHOI'O CIIeKTpOMeTpa, i!p!I 9'7.'0M 9HQpreTH'iOCKOe pa3Mbr­
Tlile aneKTpOHHoro ny'!Ka cocrasmrno -~ 1 ,2% . 

B nepaoB:aqaJ1bHOM sap1raHTe cneKL·poMeTp coc·ro.Hn H3 
JJ.Byx KpHCTamros Na 'J (Te) , HMe1onrnx pasMepb1 200 MM 
B AHaMeTpe, 200 MM il11HHOH H 200 MM B mrn_MeTpe, 100 MM 
AJIHHOli, COOTBeTCTBeHHO, CKneeHLIX rrpu nOMOlllH CHJIHKOHO­

BOH CM83KH. CncTeMa KpliCTaJinOB OCMaTplrnanaCb c Topua 
OJlHliM cneKrpoMeTpH'i&CKHM <P3Y THna <P3Y -496. EnoK -
-cxeMa ycTaHOBKH npHBeileHa n pa6oTe [l] . HsMepeHHSI 

rrpot30ilH11HCb B o6nacT:u aHeprHH: aneKTpOHOB E =(0,6.;.3)fas. 
Harrp.H)!( emi:e Ha ct>3Y 6hmo noJlo6paHo TaKHM oopasoM, 
'!T06b! rrpH MBKCH!v!aJ1bHOM 9Heprmr naAaIOIUHX aneKTpOHOB 
CUI'Han OT <P8Y 6bm eme He HaCbIIUeHHbIH. I1pu 9TOM 
aMnnwry Aa CHrHana nHHeHHO 3f.!BHCHT OT SHepr1rn naAaIO -
mnx sneKTpOHOB (pnc,l). Dony~eHHOe snepreTH'ieCKae pas. 
penrnHno ( F W H M ) ,:Kax <j>yHKUHSi OT atteprHH aneKTpo­
HOB npHBeaeuo Ha pac.2, 

Ha pHc,3 npHBe.QaHLI peaynbTBTbI HCCJiclAOBaHHSi aHep­
reTwrecKoro paapelllemrn o·r M<:!CTa nonaAaHH.H aneKTpouo:e 

Ha m!uesy10 rrnsepxHOCTb xpHCTanna. TaK KaK HCIIOllb·3ye­
;·,:b:i1 p. crreKT)JOM6Tpe <P3Y-4!3E Ilpli pa6oTe c KpHCT8J1JIOM 

.. ..... .:..·-



t1fo. 'J (Te) HM.en .tmHTenhHOCTh nepe.1:urnro <l>poHTa HMnynh­

ca nopH.llK8 (150~200) HCeK, a nonHl>IA CHI'H81I HMen .tUIH-

, T01IbHOCTb (700-800) HCeK Ha ypOBHe 0,1 I B .ll8HHOA aHep-o 

reTH'l0CKOA o6nacTH, TO B03HHK1IH 601IbWHe TpyAHOCTH B no. 

TJY'leHHH COBnaAeHHA c 6hICTpblMH CUHHTH1I1IHUHOHHblMH C'leT­

'lHKSMH. 

c KOHCTpyHpOBaH R H3I'OTOB1IeH HOBhlA cneKTpOMeTp, B 

:~OTOpOM KpHCTannhI 6hmH 38Il8KOBaHbI B 0.llHH KOHTeAHep, 

HME:iOIUHil: 200 MM B AHaMeTpe H 300 MM AnHHOA. KpHCTann 

OCMaTpHB81ICSI OAHJIM. cneKTpOMeTpH'leCKHM «l>3Y THDa 

ct>3Y-491B H TpeMSI BpeMeHHbIMH «l>3Y THna ct>3Y-30. KoH­

CTPYKllHH cnexTpoMeTpa H 6noK-cxeMa ycTaHOBKH npHBe-

AeHhI Ha pRc.4. 
ilnst ynyqWeHHH OAHOpOAHOCTH, CBeTOC6opa npHMeHeH 

B03JzyWHhIA CBeTOBOA, BHyTpeHHHSI noaepXHOCTb KOTOporo 

-6hma o6KneeHa 'lepTe:lKHhIM B8TM8HOM • .D.nHHa CBeTOBO.lla 

paBH.IISTCH AnHHe AHaMeTpa KpHCTanna. 

KanH6pOBKa cneKTpOMeTpa TSK.lKe npOBOAH1I8Cb Ha BTO­

pHqHOM aneKTpOHHOM ny'IKe, B o6naCTH SHeprHH aneKTpO-

HOB E =(0,5-1,3)faa. 

3aBHCHMOCTb aMnnHTYAhI HMnynhC8 cneKTpOMeTpH':taciro­

.ro ! $3Y OT aHeprHH naA8lOIUHX aneKTPOHOB IIOK83aHa Ha 

pHc.5,}a nony'leHHOe aHepreTH'ieCKoe paapeweHHe npusene­

HO Ha pHc.6. 3aBHCHMOCTb paapeweHHH OT SHSpI'HH no):lq~­

HSISTC.R aaKOHY p ~ E' - -1 /4 , qTO cornacyeTCR c .llaHHhIMli 

pa5oT [1.2.31 

3a C'l0T HCil01Ib30B8HH.II q.JdY-30 nepe.llHHli <t>pv.n..- HM­

nynbca y_MeHhlliHJlC.II AO 30 HCeK, a II01IH8.II AnHT91IbHOCTb 

HMDy1I-C8 AO 150 HCeK. l\'\aKCHM81IhHblH II'Opor J:lHCKpHMHHa­

UHH BbI6Hpanc.11 TSKHM o6pa30M, 'IT06bI coxpaHHTh 100% 

S<ti<l>eKTHBHOCTh perHCTpauHH aneKTpOHOB c SHeprHeH 

""500 Mas. 

Jln.11 y11yqw1eHHH BpeMeHHbIX xapaKTepHCTHK perHCTp8UHH 

B o6naCTH SHSpI'HH (Q,5-1,3) faB CHI'H8n Ha BXOAS ):lHCKpH-

MHHSTOpa yKOpa'IHBancg ( Ce l pp l n 'cJ- ) KOpOTK038MKHY• 

Tb!M 0Tp93KOM Ke6enst AnHHOA (20-50) CM, B 38BHCHMOCTH 

OT aM:XIIHTY.llhl CHI'HB;IOB HCII01Ib3V9Mb!X C'leT'iHKOB 4,5,6. 

-4-

Paapewmomee BpeM.II KpHBOH 38..llep>KaHHbIX COBIIa.lleHHA COC· 

T8BlHllLO 20-25 :Hcex. 

0TKa1m6poBaHI-IbIH Ha SheKTpOHHOM IIy'IKe cqeT•mK non­

HOI'O I!OI'nomemrn ncr:onbaosanc.11 1:tn.11 perHCTP.BUHH pacna.ll-
' ../-, <> - ] P.OI'O ([ -KBaHT.9 5 oeaKUHJf <t>oTopO>K.lleHHSI JI -M930Ht1 ~ 4 • 

.::1 HepreTII'leCKHt! J:IHTepBan peI'HCTpHpyeMhlX d'" ·-KB!!H1'0B 

paBH.IIIIC.II ( 0,5-1,1) fas. .D.n.11 H36aaneHH.II OT KpaeBblX a<l>ci>eK· 

TOB, CB.II3aHHblX c yxOJlOM nllBHl'! H3 KpHCTanna H .ecnell~T­

BHe STOI'O yxyJU[IeHH.II SHepreTH'l8CKOI'O paapeweH~.II, KSK 

BHAHO H3 pHc.3, rrepe.u C'l9T'iHKOM 6bIJI IIOMeIUeH CBHHilOBbI~ 
K01InHM8TOp c OltHOM 10 x 10 CM2. 3a' xonnHMBTOpOM pac­

nonaranc.11 aHTHC 1Ie'r'IHK, HCnonhsyeMbifi .un.11 OT6opa aap.11 -

iKeHHl:>IX YiaCTHU. TmI.fP!Hhie KpHBl:>Ie sa.uep:>Ka.HHbIX coana.ue­

HHli npHBeAeHbl Ha }JHC. 7 I! 8. flp.1! 9TOM lliHpmra BbIXOAHOI"'O 

HMIIyncca AMCKp.iiMHHaTopa 6hma ycTaHOBneHa . 15 HCeK QJI.51 

C'ieT•iHXOB· pa60T8.l011IMX B pe}KHMe COBIIa.lleHH'n I! 45 HCeK 

.umr aHTHC'!eTqHKa. B Kn a A ckma ~~ucTaB •m ( 2-5) % 1)T nonHO·· 

ro cqeTa. 



nonn11c11 K PI1CYHKAM 

PHC.1 3aBHCHMOCTb aMillIHTYJlbl HMilYllbCS OT aHeprHH na­

JlaIOIUHX aneKTpOHOB. 

PHc.2 3aBHCHMOCTb aHepreTHqecKoro paspe111eHHH OT aHep­
I'HH aneKTpO!:iOB, KOrJla aneKTpOHbl naJlaIOT B ueHTP 

KpHcTanna. 

P:atc.3 3aBHCHMOCTb aHepreTnqecKoro ·paspe111eHHH OT MecTa 
nonanaHHH aneKTpOHOB Ha 1JHl10·Byl0 noBepXHOCTb 
KpHCTanna. KpHcTann cnanrancH snpaBO H sneso oT 

OCH nyqKa. 

?nc.4 KoHcTpyI<UH.S cneKTpoMeTpa H 6noK-cxeMa ycTaHOB­
KH. Jl<\>1 -AHCKpHMHH8TOp-$opMHpOB8T91Ib. fl3-1JHHH.S 
sa.a.ep)KKH, CC-cxeMa coBnaneHHA, ri1

.Y-npe.a.BapnTenb­
HbtA yCHJIHT91Ib, flB-nHHeAHbl0 BOpOTa, ~reHepaTOP 
BopoT, Y-ycHnHTenb-pac111HpHTenb, AI1-aHanHsaTOP 
HMnylibCOB, 1 H 2 -cqeTqHKH napHoro cneKTpOMeT-

pa, 3 •. ;,!i:nepTypHblA cqeTqHK, 40 x 50 MM
2

• 4,5 H 
6 - QblC'l'pbte ct>8Y, 7-cneKTpOMeTp11qeCKHA <P8Y. 

PHc..5 ~aBHCHMOCTb aMnnHTY J:U>I HMnynbCa oT aHeprHH: na­
.a.a10mHx aneKTPOFI'""' IJ,lIH cne.KTPOMeTpa c B03J:IYllIHblM 

CB0TOBO.!J.OM. 

PHc.6 3aBHCHMOC'I'.b auepreTHqecKoro paapeUieHH.S o.T aHep­
rnH aneKTpOHOB, KOrna aneKTpOHbl nana10T B ueHTP 
xpHCTanna, JlJIH cneKTpOMeTpa c B03J:IYUIHblM CBeTO-

BO.llOM. 

Puc, 7 KpusaH 3a.Qe\p)l(8HHbtX coBna.QeHHA c q eTqHKOB 4,5,6 
Korna see cqeTq~K~ pa6oTalOT B pe*HMe cosnane-

i::t:Lli, 

PHC. 8 l\.pHB851 3a.r:i.epJKaHHbl.:.. COBilaJleHHii cqeTqHKOB 4 ,5,6 I 

aH'T'!!CqeTqHKd.. 
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