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CTpeMneHHe cymecTBeHHO TIOBNCHTb qyacTBHTenbHOCTb perHCTpaUHH 

r-HanyqeHHR Ge(Li)-aeTeKTOpOM npHBeno Hae K Hcnonb3OBaHHD aHTH

KOMTITOHOBCKoro cneKTpoMeTpa. STOT npH6op cymecTBeHHNM o6pa30M 

noaaanReT HenpepNBHYD qacTb raMMa-cneKTpa - KOMTITOHOBCKHH ,POH 11 

HHTeHCHBHOCTb nHKOB OJHHoqHoro H JBOHHOro BNneTa, np11 3TOM HHTeH

CHBHOCTb nHKOB nonHoro nornomeHHR npaKTJ1qecK11 He 113MeHReTCR. 

B HHCTHTyTe RJepHOH ,Pl1311KH AH qp c 1976 roaa pa6oTaeT aHTH

KOMTITOHOBCKHH cneKTpOMeTp (1,2], KOTOPNH HHTeHCHBHO 11cnonbayeTCR B 

HccneaoaaHHRX CTPYKTYPN aTOMHNX RJep. HeCHMMeTp11qHaR reoMeTpHR 

paaMemeHHR Ge (Lil -aeTeKTopa B KpHcTanne NaI (Tl l anR sToro rnna 

cneKTpOMeTpa 61,1na anepaNe npeanoxeHa B pa6oTe [3]. np11 pemeH1111 He

KOTop1,1x cneKTpOCKOTIJ1qeCKHX aaaaq BNrOJHO 11cnonb3OBaTb napHNH cneK

TpOMeTp, TIO3TOMY Ham NaI(Tl)-KpHCTann (0 254 MM X 200 MM) pasaeneH 

Ha ase nonoBHHN, KOTOpNe onT11qecK11 113OnHpOBaHN. HecHMMeTp11qHaR 

reoMeTpHR aaaaHa paCCTORHHeM 51 MM Mexay OCbD NaI (Tl)-KpHCTanna H 

ocbD Konoaua (0 77 MM) anR Ge(Lil-aeTeKTopa. raMMa-11snyqeH11e 

nonaaaeT Ha Ge(Li)-aeTeKTOP qepes OTBepCTHe (0 30 MM), KOTOpoe 

HMeeTCR Ha nonOBHHe BNCOTN CUHHTHnnRTOpa H pacnonoxeHO nepneHJH

KynRpHO K ero OCH. KpHCTann NaI (Tl) H3roToBneH CIJHPMOH "BaiiKpOH Kop

nopenurn", CIIIA. 

OCHOBHNe napaMeTpN aHTHKOMTITOHOBCKOro cneKTPOMeTpa 113MepRnHCb 

C Ge (Li) -aeTeKTOpOM C o6'beMOM 35 CM3 H TonmHHOH n-cnoR 1, 5 MM, 

~E,=2,25 K38 npH E,=1332 K38 11 OTHOIDeHHe TIHK/KOMTITOH ~20. KoH,PH

rypauHR 11 pasMepN MepTBNX n- 11 p-cnoea Ge(Lil-aeTeKTopa 6Nn11 ycTa

HoaneHN cKaH11poaaH11eM B pa6oTe (1]. 

CneKTPN r-11snyqeHHR 113MepRnHCb aHTHKOMTITOHOBCKHM cneKTpOMeT

pOM C paa11oaKTHBHNMl1 HCTOqH11KaMl1, noMemeHHNMH Ha paCCTORHHH 20 CM 

OT Ge(Lil-aeTeKTOpa. MaKCHManbHOe 3HaqeH11e KO3,P,PHUHeHTa noaaane

HHR (cs(MaKC.)) anR cneKTpa 6 °Co paBHO 7,6. TIHKH OJHHQqHoro BNneTa 



B aHTHKOMTITOHOBCKOM cneKTpOMeTpe no,naBJISIDTCSI B 7, 6 pa3a H IlHKH 

.nso»Horo BblJieTa B 56 pa3. npoCTble cneKTpbl (6e3 HCilOJlb30BaHHSI aHTH

KOMilTOHOBCKOro cneKTPOMeTpa), aHTHKOMilTOHOBCKHe cneKTPbl H napHble 

cneKTPN r-H3JIYt.feHHSI 137 Cs, 6 °Co H 24 Na npHse,neHbl B pa6oTaX (2,4], 

r.ne .naHa H 3aBHCHMOCTb K03ttHUHeHTa no.nasJieHHSI OT 3HeprHH raMMa

KBaHTOB (cs(Er)). 

Pact.feT K03ttHUHeHTa no.nasJieHHSI H tYHKUHH OTKJIHKa aHTHKOMTITO

HOBCKoro cneKTPOMeTpa npOH3BO.QHJICSI npH ynpomanmHx npe.nnoJ101teHHSIX: 

He YlfHTNBaJIOCb TOpM03HOe H3JIYt.feHHe, OTHOCHTeJibHO npoCTNM cnoco6oM 

paCClfHTb!BaJIOCb ,nBHlteHHe BTOpHl!HNX 6eTa-t.faCTHU [5,6,7,8]. BhllfHCJieH

HOe 3Hat.feHHe OTHOmeHHSI HHTeHCHBHOCTH IlHKa IlOJIHOro nornomeHHSI (Pl K 

HHTeHCHBHOCTH scero cneKTpa 6 °Co(T) OKa3aJIOCb Ha 10 -20¾ Bblme, t.feM 

H3MepeHHOe 3Hat.feHHe P/T. Il03TOMY, CJie,nysi pa6oTe [8], npH pact.feTax 

Mb! yseJIHlfHJIH TOJIWHHY MepTBblX CJIOeB Ge(Li) Ha 1 MM. TaKHM o6pa30M, 

C HCKYCCTBeHHO yxy.nme~HNM napaMeTpOM Ge(Li)-~eTeKTOpa Mbl ,noCTHrJIH 

Jiylfmero corJiaCHSI Me1t.ny pact.feTHNM H 3KCnepHMeHTaJlbHblM 3Hat.feHHeM 

P/T. 

ABTOpN pa6oT (9, 10, 11] HCilOJlb30BaJIH npH pact.feTe napaMeTpOB 

aHTHKOMTITOHOBCKoro cneKTpoMeTpa nporpaMMY EGS (12], KOTopasi YlfHTN

saeT TOpM03HOe H3JIYlfeHHe H MHoroKpaTHOe pacceSIHHe 6eTa-t.faCTHU. B 

pa6oTe [rn] IlOKa3aHO, l!TO BNlfHC.JleHHaSI H H3MepeHHa.SI 3tteKTHBHOCTb 

perHCTpaQHH Ge-.neTeKTOpa n-THna B o6JiaCTH 3HeprHH r-KBaHTOB OT 0,1 

M3B .no 12 M3B Ot.feHb xopomo corJiacyDTCSI. HeCMOTpSI Ha 3TO, npH pac

t.feTe BeJIHlfHHN c
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(ET) ,QJISI 
6 °Co npOHCXO,QHT ee 3aBb1WeHHe IlpHMepHO Ha 

10¾, o.nHaKo s o6nacTH KOMTITOHOBCKOro KpaSI pactfeTHaSI BeJIH.lfHHa cs 

paBHa OT 20 .no 30, B TO BpeMSI KaK H3MepeHHOe 3Hat.feHHe B .nsa pa3a 

HH1te. no.npo6Ho 3Ta npo6JieMa HCCJie,nosanacb s pa6oTe [11], r.ne H3Me

pSIJIH K03ttHUHeHT no.nasneHHSI C TpeMSI, Ge-,neTeKTopaMH n-THna B O.QHOH 

H TOH lte aHTHKOMilTOHOBCKOH 3aWHTe. TpH 3Hat.feHHSI cs MaKCHMaJlbHO 
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pa3JIHlfaDTCSI Ha 20¾, l!TO o6bSICHSleTCSI He H.neaJibHNM Kat.feCTBOM Ge- .ne

TeKTOpa, KOTOpoe BJIHSleT Ha co6HpaHHe 3apsi.na H yxy.nmaeT 3HepreTH

t.feCKOe pa3pemeHHe ,neTeKTOpa H 3Hat.feHHe cs B o6JiaCTH KOMTITOHOBC

Koro Kpasi. 9TO CHHlteHHe K03ttHUHeHTa no.nasJieHHSI He MOlteT 6b!Tb 

HCnpasJieHO KOMTITOHOBCKOH 3aWHTOH. Yxy.nmeHHe co6HpaHHSI 3apsi.na 

B03HHKaeT, so-nepsux, H3-3a pa3JI~l!Horo speMeHH co6HpaHHSI 3apsi.na, 

KOTOpNH o6pa30BaJICSI B pa3HblX t.faCTSIX pa6ot.fero o6beMa ,neTeKTOpa, 

T. e. H3-3a 6aJIJIHCTHlfeCKOro 3tteKTa [13, 14] H, BO-BTOpb!X, H3-3a 

noTepH t.faCTH 3apsi.na ero 3axsaToM. Cel!eHHe 3axsaTa 3apsi.na H nJioT

HOCTb JIOBymeK 3aBHCHT OT pa,nHyca H Kat.feCTBa Ge-,neTeKTOpa [15]. He

.naBHO B pa6oTe [16] 6b!JIO nonylfeHO corJiaCHe Me1t.ny BbllfHCJieHHblMH H H3-

MepeHHblM 3HalfeHHeM K03ttHUHeHTa no.nasJieHHSI KOMilTOHOBCKOro Kpasi 

6Jiaro.napSI 6oJiee TO"IHOMY ylfeTy nor JIOl!leHHSI KOMTITOHOBCKH pacceSIHHNX 

raMMa-KBaHTOB BO scex MepTBblX CJIOSIX, Haxo.nSIWHXCSI Me1t.ny aKTHBHblMH o6be

MaMH Ge-.neTeKTopa H 3aWHTHoro CUHHTHJIJISITOpa. 

<l>yHKUHSI OTKJIHKa aHTHKOMilTOHOBCKOro cneKTPOMeTpa BbllfHCJISIJlaCb 

HaMH C HCil0Jlb30BaHHeM npocToro sapHaHTa MeTo.na MOHTe-KapJio,onH

caHHOro HHlte. BBH.ny CJIOltHOCTH•BNlfHCJieHHH npH ylfeTe scex 3tteKTOB, 

HMeDWHX MeCTO npH npoxo1t.neHHH r-JiylfeH B semecTBe H npo,nOJlltHTeJib

HOCTH pact.feTOB ( HYltHO reHepHposa Tb HeCKOJlbKO COTeH ThICll'I !p<)TOHOB)' 

MN npeHe6peraJIH HeKOTOpb!MH MeHee cymecTBeHHblMH npqueccaMH, a HMeH

HO: 

a) Co6HpaHHeM 3apsi.na B Ge-.neTeKTOpe H speMeHHblMH CBOHCTBaMH 

HMTIYJibCOB. 

6) ~BHlteHHeM 3apS11teHHNX t.faCTHU (e- HJIH e+) B NaI(Tl)-KpHCTaJIJie. 

's) TopM03HblM H3JIYlfeHHeM (HrpaeT 6oJiee 3Hal!HTeJlbHYD pOJib .QJISI 

E > 3 M3B). 

r) PacceSIHHeM r-H3JIYlfeHHSI B KOJIJIHMaTope sxo,nHoro OTBepcTHSI. 

,n) B3aHMo.ne»cTBHeM r-H3JIYlfeHHSI c BHemHeH KphlmKoH H xono.no

npoBOAOM KpHoCTaTa. 
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B J,ICCJie,11,osaHHOH o6nacTH :rneprHH nepBH'IHblX raMMa-KBaHTOB OT 

100 K3B ,11,0 3500 K3B Mbl Y'IHTblBaJIJ.I OCHOBHble THnbl B3aHMO,ll,eHCTBHH 

1-ny1.1ei1 c semecTBOM: ipOT03¢¢eKT ( ce1.1eHHe o6o:3Ha'!HM 6yKBOH rJ ) , 
f 

KOMnTOHOBCKOe pacceHHHe (rJC) H poz,11,eHHe nap 3JleKTpoH-n03HTpOH 

(a). Ce'leHHH ,11,JIH 3THX npoueccos npH 3HeprHH ¢oToHa E onpe,11,ensi-
o 1 

JIHCb HHTepnOJISIUJ.leH ( noJIHHOMOM BTOPOH CTeneHH) Ta6JIH'IHNX .naHHblX 

[17] Cso60,1J,Hb1H nyTb ¢oTOHa 1, T. e. paCCTOSIHHe OT Oll,HOro MecTa, r ,11,e 

npoHCX0,11,HT B3aHMO,ll,eHCTBHe, K ,11,pyroMy TaKOMY MeCTY Bbl'IHCJISleTCH H3 

COOTHOIJieHJ.ISI 

- ( log h l / µtot 1 
( 1) 

r,11,e h - cny1.1ai1Hoe 1.111cno s HHTepsane (0,1) H µ ( CM- 1 
) - K03qxtJH-• 0. 

UHeHT noJIHOro nornomeHHSI. OH 3aBHCJ.IT OT nJIOTijOCTH semecTBa ~ (r/CM3
), 

OT aTOMHoro HOMepa A (r/MQJ!b) J,I nponopUHOHaJieH 'IHCJIY ABora,11,po No 

(MOJ!b- 1
). 

lltot ~ N ( af + ac + ap ) / A' (2) 

B KOHUe nyTH 1 npOHCX0,11,HT B3aHMO,ll,eHCTBJ.le ¢0TOHa C semeCTBOM. 

KaKOH THn B3aHMO,ll,eHCTBJ.ISI npOH30H,ll,eT, Mbl onpe,11,enHeM onHTb C nOMOlllbD 

cny1.1ai1Horo 'IHCJ!a h, cpaBHHBaSI ero CBeJIH'IHHOH pi' SIBJISIDllleHCSI OTHO

IJieHHeM Ce'!eHHSI ,11,aHHOro B3aHMO,ll,eHCTBHH K cyMMe ce'leHJ.IH scex B3aHMO

,ll,eHCTBHH. ECJIJ,1 h<pf, Tor,11,a HMeeT MeCTO ipOT03ipqJeKT, Kor,11,a 

pf<h<pf+pc, Tor,11,a npoHCX0,11,HT KOMnTOHOBCKOe pacceSIHHe H ,11,JIH OCTaJib

HblX 3Ha'!eHHH h npe,11,nonaraeM, '!TO.J.IMeeT MecTo poz,11,eHHe nap. 3,11,ecb 

pi rJ i / ( af + ac + ap i = f,c,p. (3) 
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npH ipOT03ipqJeKTe noHBJIHeTCH CB060,ll,HblH 3JleKTPOH C 3HeprHeH 

Ee E - E 
J V 

( 4) 

r,11,e Ev-3tteprHH CBH3H 3JieKTpotta. Yrnosoe pacnpe,11,enett11e qioTo3JieKTpo

Ha 3aBHCHT OT EJ CJIOMHblM o6pa30M,· CM., HanpHMep,pa6oTy [18). BBH,11,y 

Toro, '!TO COCTaBJIHDlllaH CKOPOCTH 3JleKTPOHa B HanpasneHHH ,11,BHMeHHSI 

neps111.1ttoro ¢oTotta npeo6na,11,aeT ,11,nsi E
1 

>0,511 M3B, npe,11,nonaraeM, '!TO 

see 3JleKTp0Hbl ,11,BHXYTCH B 3TOM HanpasneHHH. 3tteprHH KOMTITOHOBCKH 

pacceSIHHoro ipOTOHa ERB pa6oTax B.KapJibCOHa [19,20) ,11,atta ,11,JIH EJ < 

2 M3B COOTHOIJieHHeM 

E I 

R E ' / [ 1 + SQ + ( 2E 1 
- S ) o3 ] , 

1 1 
( 5) 

r ,11,e ER I H EJ 1 
- 3 HeprHH pacceSIHHoro H nepBH'IHOro ipOTOHa, ,11,aHbl B 

e,11,J.IHHUaX MaCcbl ,TIOKOH 3JleKTPOHa;s = E/ /(1+0,5625 E/l HQ -CJiyqaft

HOe 'IHCJIO B HHTepsaJie (0,1). ECJIH EJ HMeeT 3Ha'!eHHe OT 2 M3B ,11,0 5 

M3B, TOr,11,a o6oaHa'!HM COOTBeTCTBYDIIIYD 3HeprHD pacceHHHoro ipOTOHa 

ER' '; otta pastta 

E I I 

R ER' + o. 5 I E
1 

' - 4 J [ o 1 1 - o J J 2 
( 6) 

nonSipHble yrJIN pacceHHHoro ipOTOHa eR H 3JleKTpoHa ee Bbl'IHCJIHDTCH no 

qiopMynaM 

eR arccos [ 1 + ( 1/E
1

' ) - ( 1/ER' ) ] , 

( 7) 

e • arctan [ cos(BR/2) / ( 1 + E ' ) ] . 
e 1 

5 



A3HMyTanbHble yrnbl pacce.llHHOrO ~OTOHa H 3neKTpOHa HMeDT OAHOPOAHOe 

pacnpeAeneHHe B npoMexyTKe OTO AO 2n H OTnHYaDTC.11 B3aHMHO Ha yron 

n. 8Heprtt.11 pacce.llHHoro 9neKTpoHa pasHa 

Ee E - E J R· 
(8) 

YYeT poxAeHH.11 nap MOlltHO npOBOAHTb B paMKax pa3HblX MOAeneii [20-23]. 
k 

Hcnonb30BaHHa.11 HaMH MOAenb npeAnonaraeT pasHoMepHoe pacnpeAeneHHe 

KHHeTHYeCKOH 9HeprHH Mellt'AY 3neKTPOHOM H no3HTpOHOM, T.e. 

E = h ( E - 2mc2 ) , 
J 

E+ = ( 1 - h ) ( E
1 

- 2mc2 ) , 

( 9) 

r Ae h - CJiy'laiiuoe 'IHCJIO. 3JieKTJlOH (TI03HTPOH) BblneTaeT B HanpasneHHH, 

COOTBeTCTByomeM non.11pHOMY yrny a_ (8+) 

8± = arctan ( mc 2 / E±) , (10) 

H a3ttMyTanbHoro yrna ~- = 2nh, ~+ = n(1+2h). rrpeAnonaraeM, YTo no-

3HTpoH aHHHrnnnpyeT nocne CBOeH OCTaHOBKH. 

PacqeT nyTH ~OTOHa HaYHHaeTC.11 OT ero BXOAa B Ge- AeTeKTOp H 

KOHYaeTc.11, KOrAa ero 9Heprn.11 AOCTHraeT onpeAeneHHoro MHHHManbHoro 

3HaYeHH.II (HaMH Bb16paHo 20 K9B) HnH Ko'rAa ~OTOH noKHAaeT cneKTpO

MeTp. 

B 9a!llHTHblX CUHHTHnn.11Topax BGO H NaI (Tl) MOlltHO He cneAHTb 3a · 

nocTeneHHOH noTepeii 9Heprnn 9neKTpOHa BBHAY He6onbmoro paCCTOSIHHSI, 

Ha KOTOPOM 9neKTpOH noTep.11eT BCD 9HeprHD, no cpaBHeHHD C pa3MepaMH 

CUHHTHnn.11TopoB. B Ge-AeTeKTOpe Mbl HaYHHaeM cneAHTb 3a ABHllteHHeM 
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J 
l 

i1J 

9neKTPOHOB C 9Heprneii BblWe 0,511 M3B. rrpn 3TOM npeAnonaraeM np.llMO

nHHeHHblH nyTb 9neKTpOHa (HnH no3HTPOHa) H paBHOMepHble noTepn 

9HeprHH 9neKTPOHa BAOnb ero nyTH. CpeAHHH npo6er 3AeKTPOHa B rep

MaHHH R [MM] paCCYHTblBaeTC.11 An.II 0,01 M9B <Ee< 3 M9B no ~opMyne 

[24]: 

R = 0,412 (Ee)n, (11) 

rAe Ee-9Heprn.ll 9neKTpOHa B M9B H n = 1,265 - 0,0954 ln(Ee>· 

Pa3Mepbl Ge (Li) AeTeKTOpa Mbl B3.llnH An.II paC'!eTOB 6nH3KHMH K 

peanbHblM (AHaMeTp 36 MM, BbICOTa 46 MM, TonmnHa MepTBoro n-cno.11 1,5 

MM). BHyTpeHHHH MepTBblH p-cnoii YYHTblBanc.11 n HeCKOnbKO npn6nnxeHHOH 

~OpMe KaK unnHHAP AHaMeTpOM 14 MM n BblCOTOH 3 5, 5 MM. .lleTeKTOp 

Ge (Li) noMemaeTC.11 B aJIIOMHHHeBhlH KpHOCTaT c TOn!llHHOH CTeHKH 2 MM. 

Pacce.llHHe H nor nomeHHe raMMa-KBaHTOB Ha CTeHKe KPHOCTaTa Mbl yqnn 

npH pac'leTax npH6aBJieHHeM K MepTBOMY n-CJIOIO I MM repMaHHSI, TaKHM :lKe 

o6pa30M TIOCTynnnn H B pa6oTe [7]. B HTOre Mbl npoBOAHnH pac'leThl c 

MepTBblM n-cnoeM TOn!llHHOH 2,5 MM. oxnaxAaeMbIH MeAHblH CTepllteHb yqn

TblBanc.11 npn6aBneHHeM K HHlltHeMy OCHOBaHHD Ge(Li)-AeTeKTOpa HeaKTHB

HOro Me'AHOro cno.11 TOnlllHHOH 3 MM. 0Ka3anocb, YTO HeaKTHBHblH MeAHbIH 

cnoH Ha pe3ynbTaTbl pacYeTOB Bnn.11eT MHHHManbHO. 

CpaBHeHne 9KCnepnMeHTanbHoro n pac'leTHoro cneKTJ)a 60Co AaHO 

Ha pnc.1 n B Ta6nnue 1. 3KcnepnMeHTanbHblH cneKTp 3aBblmeH B o6nacTH 

HH3KHX 9HeprHH. Bepo.llTHO, 9TOT ~aKT MOlltHO 06'b.llCHHTb B OCHOBHOM 

pacce.llHHeM nepBHYHbIX J-KBaHTOB BO BXOAHOM KOnnHMaTope I CBHHil;OBOH 

3a!llHTbl nepeA HX nonaAaHHeM B Ge(Li)-AeTeKTOp. raMMa-nyYH, KOTOpble 

BXOA.IIT B Ge(Li)-AeTeKTOp,He .l!Bn.llDTC.11 MOH09HepreTHYeCKHMH, noCKOnb

KY COAepxaT H KOMnTOHOBCKH pacce.llHHble raMMa-KBaHTbl C 6onee HH3KOH 
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Ta6nm,1a 1 

Cpasttem1e 9KCllepHMeHTanbH!,IX II pac'leTHblX 

HOBCKOH aamHT!,I H3 NaI(Tl) ~nH 60cc 

rrapaMeTpOB aHTHKOMllTO-

Ge (Li) 

:rncrrepHMeHT 

pac"!eT-1 

pac"!eT-2 

PIT 

0,081 

0,095 

0,123 

(P/T) 
s 

0,303 

0,336 

0,492 

P/C 

22 

27 

32 

(P/C) s 

147 

171 

254 

cs (max) 

6,3 

6,6 

8,9 

Pac"!eT-1: c~enaH ~nH peanbttoro Ge(Lil-~eTeKTopa, CM. TeKCT. 

Pac"leT-2: c~enatt ~nH Ge(Li)-~eTeKTOpa O~HHaKOBNX pa3MepoB,KaK 8 

pac"!eTe-1, o~HaKo 6ea BHemHHX MepTBNX n-cnoes. 

HH~eKC s: o603Ha"!aeT aHTHKOMllTOHOBCKHH crreKTp. 

9HeprHeH. He~OCTaTO"!HaH BNCOTa BN"IHCneHHoro KOMllTOHOBCKOro crreKTpa 

B o6nacTH HH3KHX 9HeprHH MOXeT 6NTb 06bHCHeHa J,f HeTO"IHOCTbP 8 orr

pe~eneHHH MepTBNX cnoes B Ge(Li)-~eTeKTOpe. 

3aBHCHMOCTb itJaKTopa rro~asneHHH KOMllTOHOBCKoro cneKTpa OT 

9tteprHH ~nH 60cc rrpHse~etta Ha pHc.2. Ha6nn~aeTCH xopowee cornacHe 

Mex~y 9KCllepHMeHTOM H pac'leTOM. HeCKORbKO 3aHHXeHHOe pac'leTHOe 

atta"!ettHe c (E) B o6nacTH 9HeprHH 200 K9B (o6nacTb o6paTttoro pac-s • . 
ceHHHH) CBH~eTenbCTByeT O 6onblliOH sepoHTHOCTH o6paTHoro pacceHHHH 

s ttepa6o"!eM o6beMe Ge( Li)- ~eTeKTopa c rrocne~ymneA a6cop6u.neii 3THx 

raMMa-KsaHTOB J3 pa6o"!eM 06beMe. 9TOT 9itJl1JeKT MOXHO o6bHCHHTb He

CKORbKO 38BblllleHHblM 3Ha'leHHeM om.eMa , MepTBNX cnoes B cep~ueBHHe ~e

TeKTopa ITO cpaBHeHHP C peanbH!,IM 06beMOM. K09$$HUHeHT rro~asneHHH cs 

MN paCC"IHTanH H ~nH Ge( Li) - ~eTeKTOpa yKa3aHHblX Bblllle pa3Mepoa, 6es 

BHeWHHX MepTB!,IX n-cnoes, O~HaKO C coxpaHeHHeM BHyTpeHHero p-cnoH. 
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PeaynbTaTN pac'leTOa, CM. pHC.2 H Ta6n.1, yKa3NBaPT Ha 3Ha"IHTenb-

HOe HeraTHBHOe BnHHHHe BHeWHHX MepTB!,IX n-cnoes Ge(Li)-~eTeKTOpa Ha 

aHa"!ettHe K03$$HUHettTa no•asnettHH, oco6etttto s o6nacTH 3HeprHH Ha• 

300 K9B. 

B 3aKnP"leHHH HYXHO no4"1epKHYTb, "!TO: 

- OTHOCHTenbtto rrpocTaH Moaenb rrpoxoxaettHH Hany"leHHH s semecTBe 

BMeCTe C MeTO.OM MOHTe-Kapno xopomo OllHCNBaPT 9HepreTH"!eCKYP 

3aBHCHMOCTb K09$11JHUHeHTa rroaaaneHHH anH aHTHKOMllTOHOBCKOro cneK

TpOMeTpa. 

- Xopomee cornacHe 9KCnepHMeHTanbH!,IX Hpac'leTHblX 3Ha"!eHHH OCHOB

HNX rrapaMeTpOB 4nH KOHKpeTHOro aHTHKOMllTOHOBCKOro crreKTpOMeTpa 

ll03BOnHeT tta4e11TbCll, 'ITO peay Rb Ta TN pac"leTOB, nposeaeHHNX 4RH apy-

16000~------------------------, 
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8000 

4000 ·····.. - ·-.... . . .. . . " .. " .... " .... ". 

0 I, I I I 1111 t I I I I I I I 111 j I I I I I Ii l I j I I I I I 111 I I I I I I I 11 I I I I I I 11111 I j l 1-1-,·i'", I 1 • I 
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1 .40 

E(MeV) 
PHC.i. 9KcrrepHMeHTanbHNH ( -- ) H BN"IHCneHHNH ( * ) crreKTP 

.-H9ny"leHHH 60cc aHTHKOMllTOHOBCKOro cneKTpOMeTpa. 
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rHX pa3Mepos lfJllf ( If) ,11pyr11x CUlfHTlfJIJISlUlfOHHblX HaTepttaJIOB' 6y,11yT 

6Jilf3Klf K ,I1eHCTB1fTeJibHOCTlf. 

- OTITlfHaJibHble napaMeTpbl (T.e. TIOJlbHOe lfCTIOJlb30BaHlfe) aHTlfKOHTITO

HOBCKOH 3amttTbl HOXHO ,l10CTlfrHyTb TOJlbKO C KaYeCTBeHHblM ,11eTeKTO

poM, T.e. C ,l1eTeKTOpOM 6e3 napa31fTHblX MepTBblX CJIOeB. 

12~---------------------~ 
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~ 6 
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. \ '/• .... )IX/.-

' ' 

. _,~ ... 

,, 
,, .. 
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' ...... )I 

0 I 1 , 1 1 1 1 1 1 1 1 1 1 1 , 1 1 , 1 1 1 1 1 1 1 1 1 , 1 1 1 11 1 , 1 , 1 1 , 1 1 1 , 1 , 1 1 1 , 1 1 1 1 1 , 1 1 1 1 1 1 11 1 1 1 1 1 1 I 
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 

E(MeV) 

Plfc.2. 3aBlfClfMOCTb K03~~1fUlfeHTa no,11asJieHlfSl OT 3Heprlflf r-JiyYeH ,l1J!Sl 

60 co. PeaJibHblH ,11eTeKTOp ( TOJimttHa BHeWHlfX MepTBblX n-CJIOeB 

2,5 MM), pacYeT ( * ), 3KcneplfMeHTaJibHaSl 3aBlfClfMOCTb ( --) 

If lf,l1eaJilf31fPOBaHHblH Ge (6e3 BHeWHlfX MepTBblX n-CJIOeB), pac

YeT ( X ) . 
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