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BBEAEHHE 

3aAa4a ~ccneAOBaH~R cxeM~ pacnaAa B036ymAeHHoro RApa ~ 3aKOHo
MepHocTe~, on~c~sa~~~x 3TOT npo~ecc, pewaeTCR MHor~M~ cnoco6aM~ 
B 3aB~C~MOCT~ OT KOHKpeTH~X ycnOB~~ 3KCnep~MeHTa. M~ paCCMOTp~M 

3AeCb npo6neM~, B03H~Ka~~~e np~ ~ccneAOBaH~~ pacnaAa cocTORH~~. 
so36ymAaeM~x np~ 3axsaTe MeAneHHoro He~TpoHa. nocKonbKY nnoT
HOCTb yposHe~ np~ ysen~4eH~~ 3Hepr~~ so36ymAeH~R RAPa ysen~4~sa
eTCR 3KcnoHeH~~anbHO, cospeMeHH~M~ cpeACTBaM~ YAaeTCR ~ccneAo
saTb pacnaA TaKoro KOMnayHA-COCTORH~R n~Wb Ha OTHOC~TenbHO He-
60nbWOe 4HCno HH3KOnema~HX ypOBHe~ HnH me pacnaA 3T~X ypOBHe~. 
raMMa-nepeXOA~ Ha AOCTaT04HO B~COKOnema~He ypOBH~ He MOryT 6~Tb 
HCCneAOBaH~ H3-3a HeAOCTaT04HOrO aMnnHTYAHOro H BpeMeHHOrO pa3-
peweHHR cospeMeHHO~ cneKTpoMeTpH4ecKo~ annapaTypbl. B TO me spe
MR HeCOMHeHH~~ HHTepec npeACTaBnReT H3y4eH~e ycpeAHeHH~X napa
MeTpOB raMMa-pacnaAa Ha TaK~e s~coKonema~He yposHH. HeKoTop~e 
AaHHble 3Toro THna 6blnH nony4eHbl Anl'l HeCKOnbK~X RAep B peaK~~H 
(n,ya/ 11 HnH peaK~~H (d,p) 121 . 

Hosy~ HH$OpMa~~~ o KacKaAax, 3acenR~~HX s~coKOB036ymAeHH~e 

COCTORHHR, MOmHO HaAeRTbCR nony4HTb, ~CnOnb3YR MeTOA CyMMHpOBa
HHR aMnnHTYA COBnaAa~~~X ~MnynbCOB. 0CHOB~ 3TOro MeTOAa H3nomeH~ 

s pa6oTe 1 Y, npaKTH4eCKHe npHMep~ cneKTpos PRAa raMMa-HCT04HHKOB, 
I 41 

~3MepeHH~x c noMOIJ1b~ Kp~cTanna Nal(Tl), npHBeAeHbl s KH~re 

npHMeHeHHe Ge(Li) AeTeKTOPOB no 3TO~ MeTOAHKe, HO AnR H3y4eH~R 
CXeM pacnaAa HH3KOnema1!1HX ypOBHe~ MOmHO Ha~T~ B 151 . 

MeTOA cyMMapH~X cosnaAeHH~ Ha c~~HTHnnR~HOHH~X cneKTpoMeTpax 
c KpHCTannaMH Nru(Tl) Hnonb3osancR paHee npH onpeAeneHH~ cnHHOB 
pe30HaHCOB/8/ HnH AnR H3y4eH~R CXeM~ ypOBHe~, no KOTOpO~ pacna
AaeTCR nerKoe RAPO nocne 3axsaTa Tennosoro He~TpoHa 171 . 0AHaKo 
nnoxoe 3HepreTH4eCKOe pa3peweHHe C~HHTHnnR~~OHH~X cneKTpOMeTpOB 
c cyMM~posaH~eM aMnn~TYA cosnaAa~IJ1~X HMnynbcos orpaH~4~BaeT ~x 
~cnonb30BaHHe cny4aeM ~3y4eHHR pacnaAa H~3Konema~~x yposHe~. Ta
KHe cneKTpoMeTp~ np~MeHRn~cb TaKme H npH ~ccneAOBaH~H cxeM pac
naAa yposHe~, B036ymAaeMbiX s peaK~H~ (n, y) AnR nerK~x n 1 HnH 
oKonoMar~4eCKHX RAep181 . 0614ee, 4TO ecTb so scex 3T~x pa6oTax, -
TO, 4TO MeTOA CyMM~pOBaH~R npHMeHRnCR AnR B~AeneH~R pa3peweHH~X 

cneKTpOMeTpaMH raMMa-nepeXOAOB; aHan~3 ycpeAHeHHbiX xapaKTepHCTHK 
Hepa3peweHHbiX raMMa-KaCKaAOB, KOTOpbiMH B036ymAa~TCR ypOBHH C 
3Hepr~e~ so36ymAeHHR E r ± i\~-f-"'~~e~_l:le_opQ.BO,g~J.L~_,, 
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B p;aHHOR pa60Te paCCMOTpeH~ OCHOBH~e xapa~TepHCTHKH H OC06eH
HOCTH pa60T~ cneKTpOMeTpa, peanH3Y~~ero MeTOA CyMMHpOBaHHR 
aMnnHTYA cosnap;a~~HX HMnynbCOB /CACH/ Ha OCHOBe QBYX G«LO p;e-

TeKTOpOB CO CBeTOCHnbH~M HeATpOHH~M cneKTpOMefpoM - HMnynbCH~M 

peaKTopoM H6P-30. 

OnHCAHHE METOAA 

AnnapaTypHoA $opMoA MOH03HepreTH4ecKoA raMMa-nHHHH 8 npo4ecce 
perHc~pa4HH raMMa-K8aHTa Ge(Li) p;eTeKTopoM RBnReTcR nHK nonHero 
norno~eHHR, nonomeHHe KoToporo nponop4HOHanbHO 3HeprHH raMMa
KBaHTa, H HeKOTOpOe cnnOWHOe pacnpep;eneHHe npH MeHbWHX 3HeprHRX. 
no3TOMY CyMMa aMnJIHTYA COBnap;a~~HX HMnynbCOB KaCKap;a A8YX MOH0-
3HepreTH4eCKHX KBaHTOB 8 TOM cny4ae, KOrp;a K03$$H4HeHTbl npeo6pa-
30BaHHR 3HeprHH KBaHTa p;eTeKTOpOM B aMnnHTYAY HMnynbca OAHHaKOB~, 
6yp;eT HeKOTOp~M CnJIOWH~M pacnpep;eneHHeM C nHKOM, COOT8eTCTBy~

~~~~M nonHOMY norno~eHH~ 3HeprHH KacKap;a B o60HX p;eTeKTOpax. 
0TMeTHM, 4TO aMnJIHTyp;a CYMMapHOrO nHKa nponOP4HOHanbHa nonHOH 

3HeprHH KaCKap;a Ec H He 3a8HCHT OT 3HeprHA K8aHT08, COCTaBnR~

~HX 3TOT KaCKap;. 
B o6~eM cny4ae npH HanH4HH KacKap;o8 raMMa-nepexop;os c paaHoA 

c~MMapHoA 3HeprHeA cneKTp CACH 6yp;eT npep;cTaBnRTb co6oA cnnowHoe 
pacnpep;eneHHe C HeKOTOp~M KOJIH4eCTBOM nHKOB. 

Pacnpep;eneHHe a'MnnHTYA HMnynbCOB, 3aperHCTpHpOBaHHbiX OAHHM 
H3 p;eTeKTOpOB, nocTpOeHHOe TOnbKO AJIR TeX cny4aeB, KOrAa CYMMa 
3THX aMnnHTYA H aMnnHTYA cosnaAa~~HX HMnynbCOB Apyroro AeTeKTopa 
nonaAaeT B HeKOTOp~A 3aAaHH~H HHTepsan, Ha30BeM AH$$epeH4HanbH~M 
cneKTpOM /AC/. AC, nony4eHHbiA s "oKHe", coOT8eTCT8Y~~eM nHKY 
cneKTpa CACH, H o6ycnosneHHbiH nonHbiM norno~eHHeM 3HeprHA raMMa
KBaHT08 B o60HX AeTeKTopax, nocne y4eTa 3HepreTH4eCKOH 3aBHCHMO
CTH 3$$eKTHBHOCTH p;eTeKTOpOB MOmHO CpaBHHBaTb CO cneKTpaMH, pac
C4HTaHH~MH cornaCHO pa3nH4H~M TeopeTH4eCKHM MOAenRM. 

npH aHanHae AC cneAyeT y4eCTb, 4TO G«Li) AeTeKTOpbl no csoHM 
BpeMeHH~M napaMeTpaM He MoryT OnpeAeJIRTb nopRAOK CJieAOBaHHR raM
Ma-KBaHT08, HCnycKaeMbiX B peaK4HH (n.y). no3TOMY AC, COOTBeTCT8y~
~~~~A p;aHHOMY cyMMapHOMY nHKy, COAepmHT HMnynbC~ KaK OT nepBH4H~X, 

TaK H oT BTOpH4H~x raMMa-nepexDAOB. AC MomeT coAepmaTb KaK oT
AenbH~e nHKH, TaK H HeKoTopoe cnnowHoe pacnpeAeneHHe, o6ycnosneH
Hoe Hepa3peweHH~MH /H3-3a 60nbWOH nnOTHOCTH ypOBHeA/ nepeXOAaMH. 

B AC noMHMO HMnynbcos H3 cyMMapHoro nHKa nonaAa~T TaKme H HM
nynbCbl H3 noAnomKH nDA 3THMH nHKaMH. AnA HX HCKn~4eHHR MOmHo no
ny4HTb AC s coceAHHX HHTepsanax cneKTpa CACH H B~4eCTb ero H3 
cneKTpa, COOTBeTCTBy~~ero HHTepsany 11 CYMMapHbiH nHK C nDAnOmKOH 11

• 

KoppeKTHOCTb 3TDA npo4eAYP~ 6yAeT noKaaaHa HHme Ha npHMepe peaK-

4HH Cl(n,y). 
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rAMMA-CnEKTPOMETP 

MeTOA CACH 6~n peanM30BaH B ABYXKpHCTanbHOM raMMa-cneKTpoMeT
pe c G«LO AeTeKTopaMw. ropw30HTanbH~e Ge(LO p;eTeKTOp~ HMenH 
cneAy~~He xapaKTepHCTMKM: 

a/ paapeweHHe no 60 co npw AnHHe cneKTpoMeTpH4ecKoro Ka6enn 
KM "'3, 5 K3B; 
6/ 8peMeHHOe pa3peweHHe AJIR K8aHT08 C 3HeprweA 511 K3B ~20 HCi 
B/ 3$$eKTMBHO,CTb perMCTpa4HM 8 CYMMapHOM nHKe 6°Co 8 npHHRTOH 

reoMeTpHw - 2·10- 5 wMnynbca/pacnaA. reoMeTpMR 3KcnepwMeHTa npH
seAeHa Ha pHC.l. ¢HJibTpW H3 CBHH4a TOJI~HHOH 3 r/cM 2 KamA~A, wc
nonb30BaHH~e B 3KCnepwMeHTe, yMeHbWa~T 3$¢eKTMBHOCTb perMCTpa4HH 
B CyMMapHOM nwKe 6°Co npHMepHO B nRTb pas, HO 3Ha4HTenbHO yny4-
wa~T $OpMy AH$¢epeH4ManbHOrO pacnpeAeneHHR, yMeHbWaR BKJiaA KOMn
TOHOBCKOH nop;nomKH·. 

Pnc.l. reoMeTpHH crreKTpOMeTpa: 
a/ p;eTeJ<TOpbi, 6/ ¢HJ1bTpbl, B/ HC
TO'IHHJC HJlH o6pa3el\. 

a 8 0 a 

3neKTpOHHY~ 4aCTb cneKTpOMeTpa no $yHK4HOHanbHOMy Ha3Ha4eHH~ 
MOmHO ycnOBHO pa3AenHTb Ha ABe 4aCTH: 

1/ 3KCnepHMeHTaJibHaR 6a30BaR yCTaHOBKa - p;eTeKTHpOBaHHe raM
Ma-KBaHTOB, OT6op COBnaAeHHA H B~pa60TKa ynpaBJIR~~~~~X CHrHanos; 

2/ KOHTpOnbHO-HaKOnHTeJibHaR 4aCTb - pe~HCTpa4MR COBnap;eHHA 
H HaKonneHHe MH$OpMa4HH. 

6noK-cxeMa 6aaoaoA 4aCTH npMBep;eHa Ha pHc.2. 
CneKTpoMeTp nocTpoeH no TpaAM4HOHHOA cxeMe 6~cTpo-Mep;neHHWX 

coanap;eHHA. HMnynbcw c 6wcTpwx BWXOAOB npep;ycHnMTeneA nocTyna~T 
B 6wcTpy~ 4aCTb cxeMw, nocTpoeHHY~ Ha 6noKax HaHoceKYHAHDA no
rMK!II, p;nR oT6opa coanap;eH!IIA 111 8blpa6oTK!II ynpa8nR~~~~~x CHrHano8 p;m1 
KOHTpOnbHO-HaKOn!I!TenbHOA 4aCTH cneKTpOMeTpa. CxeMa KOMHTponbHO
HaKOn!I!TenbHOH 4aCT!II cneKTpOMeTpa npH8ep;eHa Ha pHc.3. CHrHanw, 
nony4eHHWe C noMO~b~ nHHeRHWX cneKTpOMeTpH4eCKHX TpaKTOB 6a30BOA 
4aCTH,H CHrHan ynpasneHHR nop;a~TCR Ha BXOAW aMnJIHTYAHWX KOp;Hp08-
II\1-1KOB Al<-4096. 

MoMeHT npHXOp;a HMnynbCa ynpa8neHHR OTHOCHTenbHO 11 CTapTa 11 

peaKTopa H6P-30 perHcTpHpyeTCR 8peMeHHWM KOAHP08~MKOM BK-5. Yn
pasneHHe pa60TOH KOHTp0JibHO-H3Mepv!TenbHOR 4aCTH OCyll\eCT8J1ReT 
KOHTponnep KpeATa C MHKponpo4etcopoM KKMn. nporpaMMa pa60TW Ha
XOAHTCR 8 nepenporpaMMHpyeMWX nOCTORHHWX 3anonHR~Il\HX YCTpOHCT
BaX- nn3Y. BpeMeHHOe xpaHeHMe HH$0pMa4HH npOM3BOAMTCR 8 onepa-
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PHc.2. BnoK-cxeMa 6a3osou qacTH cneKTpoMeTpa: Ge
p;eTeKTOPhl, IIY - 3apHp;oqyscTBHTenhHhlil npep;ycimHTenb ,. 
YC - cneKTpoMeTpHqecKHH ycHnHTenb, BY - 6biCTpbiH ycHnH
Tenb, B~ - 6b!C Tpb!ll p;HCKpHMHHa TOp, ¢-205 .- !j;JopMHpOBa Tenb 
HMnynhCOB co cnep;H~HM noporoM, 3 - 3ap;ep~Ka, OB - op;Ho
BH6paTop, CC - cxeMa coBnap;eHHil, BAK - speMH-a~rrnHTyp;

HhiH KOHBepTop, M - p;H!j;J!j;JepeHu;HanhHhiH p;HCKpHMHHa Top, 
¢ - ~OpMHpOBaTenb. 

Afl¢as~THO• lJ"¢tl0B0~ 

.ll~Cnlli'~ VT·J~O 

rpa¢~~c~H~ llf'CnneM 

Ht·m EC50·11 

PHc.3. BnoK-CXeMa KOHTponbHO-Ha
KOITHTenbHOH qaCTH crreKTpOMeTpa. 
AK-4096 - aMrrnHTyp;Hhlli, BK-5 -
speMeHHoil KOp;HpOB~K, KKMII -
KOHTponnep KpeilTa c MHKporrpou;ec
copoM, IIII3Y - rreperrporpaMMHpye
Moe ITOCTOHHHOe 3aiTOMHHaiD~ee 

ycTpOHCTBO, 03Y - orrepaTHBHOe 
garroMHHaiD~ee ycTpoilcTBo, KHMIT 
KOHTponnep HaKOITHTenH Ha MarHHT
.HOH neHTe. 

THBHWX 3anOMHH8~~HX yCTpORCTBaX - 03Y. BH3yaJlbHO KOHTpOJlb 3a 
XOAOM 3KCnepMMeHTa BWnOJlHReTCR nyTeM npOCMOTpa HaKanJlMBaeMWX 
B 03Y HHTerpaJlbHWX cneKTpOB Ha rpa$H4eCKOM AMCnnee C ~H$po-aHa
norOBblf.l npeo6pa3osareneM L\An. KoAbl c KOAMPOB~HKOB nocryna~T 
B KOHTponnep H8KOnHTeJlR Ha MarHHTHOR neHTe - KHMfl, KOTOpwR yn
pasnReT 3anMCb~ HH~opMa~MH HaKonHTenR Ha r.~arHHTHOR neHre - HMfl 

t#.. EC 50-12. 
CBR3b oneparopa c 3JleKTpOHHOR 4aCTb~ cneKrpoMerpa ocy~ecT

snReTCR 4epe3 an$aBHTHO-~H$posoR AHCnneR VT-340. 
EinoKM 6a3osoR 4aCTH OJlHCaHbl s pa6oTe 19/, 6not< KHMfl - s pa6o

rellOI,ocranbHbte 6nOKH KOHTpOilbHO-HaKOnHTeJlbHOR 4aCTH - B/ ll' 121 . 

nporpaMMHOe o6ecne4eHHe CMCTeMw/ 11 / BKJl~4aeT MOHHTOp, nporpaM
MY HaKonneHMR, nOAnporpaMMW o6cnymHBaHMR BHeWHHX yCTpORCTB H 
PRA scnoMoraTenbHWX nporpat-~M. MoHHTOp o6ecne4HBaer CBR3b onepa
Topa c 3JleKTpOHHoR 4aCTb~ c noMO~b~ KKMn. OcHosHaR nporpaMMa 
H BCnOMOraTeJlbHW~ nOAnporpaMMW Xp8HRTCR B 6JlOK8X nn3Y. nporpaM
Ma H8KOnneHHR OTJlH488TCR OT OnHC8HHOR paHee/l~/ TOJlbKO TeM, 4TO 
OHa AOnOJlHHT8JlbHO perHCTpHpyeT H 38nHCbiBaeT Ha MarHHTHY~ Jl8HTY 
KOA e~e OAHOro aMnJlHTYAHOro KOAMPOB~HKa. 

KoAbl KamAoro cosnaAeHHR AilR yMeHbWeHHR pacxoga MarHHTHOR neH
TW nponyCKa~TCR 4epe3 HeCKOJlbKO ~H$pOBWX OKOH, KOTOpwe 3aga~TCR 

KOHKpeTHO AJlR AaHHOrO 3KCnepHMeHTa npM AManore nporpaMMa - one
paTOp. 

nocne OKOH4aHHR 3KCnepHMeHTa MarHHTHaR neHTa C 3anHCaHHWMH 
Ha Hee Kogar.~H cosnageHHR o6pa6aTbtBaeTCR c ~enb~ nony4eHHR Heo6-
XOAHMbiX cneKTpos: cneKTpa CA01 H AH$$epeH~HanbHbtX cneKTpos H3 
3aAaHHWX CyMMapHWX nHKOB. 3Ta o6pa60TKa MOmeT npOBOAHTbCR KaK 
KOHTpOJlbHO-HaK,OnV1TeJlbHOR 4aCTbiO cneKTpOMeTpa, TaK V1 Ha 38M. 

3KCnEPI-1MEHTAflbHbiE PE3YflbTATbl 

B Ka4ecrse npHMepa cyMMapHoro cneKrpa Ha pHc.4 npHsegeH cneKTp 
CACI-1 H30Tona 22Na. B 3-TOM cneKTpe BHAHbl nHKH, cooTBeTCTByiO~He 
nOJlHOMy norno~eHHIO 3HeprHH raMMa- KBaHTOB 511+511, 511+1274 H 
511+/1274+511/ K3B. nepswe gsa nHKa nORBJlRIOTCR npH perHCTpa~HV1 
ABYX COBnagaiO~V1X KB8HTOB, n11K C CyMMapHOR 3HeprHeR 2296 K38 803-
HHKaeT s pe3yJlbTaTe nonHoro norno~eHHR 3HeprHH rpex cosnagai0-
~V1X BO BpeMeHV1 KBaHTOB ABYMR geTeKTOpaMH. npo~ecc perV1CTpa~HH 

Tpex HJlH 6onee KB8HTOB B A8HHOM CJly4ae HCKa>KaeT OmMgaeMy~ $OpMy 
DV1HHV1 cneKTpa CACI-1, nocKonbKY s AH$$epeH~HanbHOM cneKTpe, nony-
4eHHOf.l 113 TaKV1X nMKOB /HanpMMep, 2296 K38, pHC.4/, nORBJlRIOTCR 
nHKH, COOTBeTCTByiO~He CyMMe 3HeprV1R ABYX HJlV1 6onee KBaHTOB. Cy
~eCTBeHHO, OAH8KO, TO, 4TO BepORTHOCTb perHCTpa~V1V1 Tpex 
KBaHTOB ABYMR geTeKTOpaMH OTHOCHTeJlbHO BepORTHOCTH perMCTpa
~HH ABYX KBaHTOB MOmeT 6WTb AOCT8T04HO ManoR. HanpHMep, Aili HC
nOJlb30BaHHbiX geTeKTOpOB B reOMeTpHV1· pV1C. 1 3TO OTHOWeHMe paBHO 
npHI-IepHO 1% npM 3HeprHV1 KBaHTOB 500 K3B H yt-~eHbWaeTCR C pOCTOM 
3HeprV1H rat-~Ma-KBaHTOB. 
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PHc.4. CrreKTP CACH HCTO'lHHKa 
22

Na, 

Al1$~epeH~11anbHWe cneKTpw, nony4aeMwe 113 cyMMapHwx n11KOB CACH, 
COAepmaT n11K11 nonHero norno~eH11R 11 MoryT COAepmaTb HeKOTopoe 
cnnowHoe pacnpeAeneHI1e, o6ycnosneHHoe TeM, 4TO OAI1H 113 KBaHTOB 
s pe3ynbTaTe KOMnToHOBCKoro pacceRHI1R 11n11 npo~ecca o6pa3oBaHI1R 
nap MO»<eT 6b!Tb 3aper11cTp11posaH B ABYX AeTeKTopax. Ecn11 3Hepri1R 
BTOporo KBaHTa TaKme 6yAeT nonHOCTb~ 3aperi1CTPI1POBaHa AeTeKTO
poM, TO CYMMa aMnnHTYA B 3TOM cny4ae COXpaHI1TCR, a A11$$epeH~I1anb

HOe pacnpeAeneHI1e - 11CKa311TCR. 3TOT npo~ecc AOCTaT04HO 3$$eKTI1B
HO noAaBnReTCR $11flbTpoM 113 CB11HL.ta. Ha p11c. 5 npi1BeAeHbl Al1¢$epeH
ltl1~flbHWe cneKTpW CYMMapHoro n11Ka 6°Co a/ np11 OTCyTCTBHI1 $11flbTpOB 
11 6/ npH HaflM411M CBMH~OBWX $MflbTpOB o6~eA T0fl~I1HOA 6, rfcM 2.npM 
OTCYTCTBMI1 $MflbTpOB AOflR cnnOWHOro pacnpeAeneHMR COCTaBnReT OK0-
~0 12% OT o6~eA nno~aAM nMKOB 1173 M 1332 K3B. BenH4MHa 3Toro 
OTHOWeHHR npM HanM4MM $MflbTpOB Aflfl pa3HbiX MCT04HMKOB npMBeAeHa 
s Ta6n.1. H3 AaHHwx, npeACTasneHHWX a Ta6nM~e, MOmHo 3aKn~4MTb, 
4TO ·npM cyMMapHoA 3HeprMH 6 M3B 3Ta ADnfl no nopRAKY aenM4MHW He 
npeswwaeT OAHOro npOLteHTa. 04eBMAHO, 4TO 3Ta BenM4MHa nerKO MO
meT 6WTb M3MeHeHa npM M3MeHeHMM reoMeTpMM 3KCnepMMeHTa, 

npMMeHMMOCTb AaHHOrO MeTOAa K MCCneAOBaHM~ peaKLtHM (n,y) 6wna 
35 6 nposepeHa Aflfl RAPa Cl. CneKTPbl, npMBeAeHHble Ha PMC. M 7 • 6blnM 

nonyYeHW npM o6pa60TKe 11H$OpMa~MM C MarHMTHOA neHTW, 3anMCb Ha 
KOTOpy~ npOM3BOA11nacb B Te4eHMe 20 4aCOB. Ha pMc.6 npMBeAeHW ABa 
A11¢¢epeHLtManbHWX cneK~pa - a/ 11 6/, a TaKme cneKTP CACH - s/. 
AC a/ nony4eH B 4M$posoM OKHe WI1PMHOA 12 KaHanos, cooTseTCTBy~
~eM nonomeHM~ nMKa c 3HeprMeA 5604 K3B B cneKTpe CACH. H3 cneKT-
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PHC, 5, ,[(mp¢epeHo;HaJibHbJe crreKTpbl IIHKa 2505 K3B 6°Co, 
H3MepeHHbJe: a/ 6e3 cPHJibTpOB, 6/ C cPHJ1bTpaMH, 

Ta6nHo;a 

0THOilleHHe IIJIOI~ap;H CIIJ10IIIHOI'O pacrrpep;eJieHHH K IIJIOIJ\ap;H IIHKOB 
B p;H¢¢epeHD;HaJ1bHbiX CIIeKTpax pap;HOaKTHBHbiX 

HCTO'IHHKOB 

CYMMapHaH 3HeprHH, K3B 0THOIUeHHe 3 
/yMHo~eHo Ha 10 I 

1785, I ,8_:~:_0,8 

2296 6,3_:1:_4,6 

2505 I, 9_:1:_1, 2 

2734 2,8_:~:,0,6 

4123 0,0_:1:_2,7 
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P11c. 6. ,L\11cpcpepeHll,l1aJibHble 11 CyMMapHbie cneKTPbi, 113MepeHHbie 

B peaKll,l111 Sf> Cl(n, y) 36 Cl: a/ cneKTp, COCTOHliiJ'!fl 113 nmca 

5604 K3B C IIO,O:JIOli<KOt'J.; 6/ TO JKe, llbi'-ITeH CIIeiCTp, COOTBeTCT

BYIOlii,Hli nOAJIOJKKe; B/ cneK'rp CACI-1. 

pa a/ Bbi4TeHbl ABa AH¢(jlepeHL\HaJlbHbiX c_nJ:!KTpa, nony4eHHbiX s ABYX 

l.\V1(jlpOB~X OKHaX WHpV1HO~ 6 KaHaJlOB KamAOe, B3RT~X HenocpeACTBeHHO 

cnesa H cnpasa OT OKHa cneKTpa a/. Pa3HOCTH~~ cneKTp 6/ MOmHo 

CpaBHV1Tb CO cneKTpOM a/, KOTOp~~ AilR YA06CTBa CMelll,eH BBepx Ha 

50 V1Ml1YJlbCOB. • , 
BV1AH0, 4TO: 

1/ 4aCTb l1V1KOB 1 HMe~lii,HXCR B cneKTpe a/, B cneKTpe 6/ V1C-

4€3J1a; 

2/ y HeKOTop~x - cnesa V1 cnpasa - noRBHilV1Cb OTPHL\~TeJlbH~e sw-

6poc~ c nnolll,aAb~, cpaBHHMO~ c nnolll,aAb~ caMoro nV1Ka; 

31 s l.leJlOM cpeAHee 3Ha4eHHe cneKTpa 6/ s HHTepsane 

511 <E};::5093 K3B npHMepHO paBHO HYil~. 

3TH (jlaKT~ CBHAeTeJlbCTBy~T 0 TOM, 4TO: 

1/ HC4e3HYBWHe n~KH cneKTpa a/ npHHaAnemaT CllJlOWHOMy pacnpe

A€JleHV1~ cneKTpa CAC~, a He cyMMapHoMy nHKy; 

2/ Y3Koe cyMMapHoe OKHo, V1cnonb30BaHHoe AilR nony4eHHR cneKT

pos, l10A06H~X cneKTpy a/, npHBOAHT K TOMy, 4TO HMnyJlbC~, COOT

BeTCTBY~lii,V1e HellOJlHOMY norJ10lll,eHV1~ 3HeprHH KBaHTa, HO nonaBWV1e 

l1PV1 CYMMHpOBaHHH C COBllaAa~lii,HMH HMl1YilbCaMV1 B l10AJl0)!(Ky llOA KaKHM

JlV160 CYMMapHbiM l1V1KOM, MOryT o6pa30BaTb J10)f(Hble 11 nV1KV1 11 , WV1pV1Ha KO

TOp~X 6yAeT nponopl.\V10HaJlbHa WV1PHHe l.lV1¢pOBOrO OKHa B CYMMapHOM 

cneKTpe, V13-3a Toro, 4TO cneKTPbl nOAI10mKV1 nony4eHbl s OKHax, CMe-
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PHC. 7. ,[(HcpcpepeHI.I;11aJibHbiH CIIeKTp H3 IIHKa 8580 K3B B peaK-
35 li,HH Cl (n, y ). 

n 

T a6nmw 2 

36 
HHTeHCHBHOCTH KacKap;oB raMMa-rrepexop;oB B R,o;pe Cl 

KacKa,o; HHTeHCHBHOCTb rro p;aHHb~ pa6oT: 

/14/ ' p;aHHaR 

7791+788 9,2+0,4 8' 5+0' 8 
7414+1165 10,7:!:0,5 8,9+0,8 
6978+1600 I ,9~0, I I , 9:!:0, 4 
6628+1950 

II ,4~0,5 II ,2~0,9 
6620+1959 
5716+2864 4,9+0,2 7' 1~0,9 
3062+5517 2,2+0,2 2,7~0,5 

CyMMa HHTeHCHBHOCTH 40 3:0 gal 40,3 
'-' 

a/ u v 6 
nCIIOJib30BaHO ,O:JIR HOpMHpOBKH B p;aHHOH pa OTe. 

lii,€HHWX OTHOCHTeJlbHO l1V1Ka, 4aCTb V1Ml1YJ1bCOB B 3TV1X cneKTpax CMelll,e

Ha BJl€80 V1 snpaso OTHOCV1T€JlbHO V1Ml1YJ1bCOB cneKTpa, C03Aa~lll,ero llOA

JlO)!(Ky !10A CyMMapH~M !1V1KOM; 3TO CMelll,eHV1e V1 o6yCJlOBJlV1BaeT !10RBJle

HV1€ s AV1¢¢epeHL.lV1aJ1bHOM cneKTpe nV1KOB c OTPHL\aTeJlbHWMV1 sw6pocaMH 

C 06lll,e~ l1JlOlll,aAb~, paBHO~ HYil~; 
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3/ BW!1eT aHHMrMI1R~MOHHOro KBaHTa M B03MOmHOCTb ero perMCTpa
~MM BTOpWM geTeKTOpOM npMBOgRT K nORB!1eHMID B AM$~epeH~MaJ1bHOM 
CneKTpe 110lKHOro KaCKaga: y -t<BaHTa 511 K38 M COOTBeTCTBYIOlJ.Iero 
AOnOI1HMTeJ1bHOro, HanpMMep 5093 K38, Ha pv.c.6. 

B ~enoM, c y4eTOM nepe4v.cneHHoro, MomHo 3aKnt04MTb, 4TO gv.¢
¢epeH~v.anbHwe cneKTpW CYMMapHWX nMKOB MoryT 6WTb MCnOJ1b30BaHW 
A11R v.ay4eHM.R peaKL\MH (n, y ). Ka4eCTBO TaKv.x cnet<Tpos onpegenR.eTCR 
B OCHOBHOM BeJH14MHOH nOAJlO)I(Kf.-1 nOA CYMMapHb!M ni1KOM. Ha pv.c. 7 
npMBeAeH AM¢¢epeHL\MaJ1bHWH cneKTp nv.Ka 8580 K38, B KOTOpOM XOpO
WO BMAHW H3BeCTHWe H3 J1HTepaTypw KaCKaAW, B03HMKatOlJ.IMe npM pacna
ge KOMnj3YHA-RApa 36 Cl, M B KOTOpOM AOCTaT04HO Mano cnnOWHOe pac
npegeneHMe ga)l(e 6ea BW4eTa He6onbwoR nogno)I(Kf.-1. 

nnolJ.Iagv. nMKOB cneKTpa, npv.segeHHoro Ha pv.c.7, nocne y4eTa 
3HepreTM46CKOi1 3aBMCMMOCTM 3$$eKTMBHOCTM geTeKTOpOB, nponop~v.o

HaJ1bHW MHTeHCMBHOCTM COOTBeTCTBYIOlJ.IMX raMMa-KaCKagOB. 
B Ta6n. 2 npMsegeHo cpasHeHMe non;YeHHbtX HaMM MHTeHCMBHOCTeR 

KaCKaAOB C JlMTepaTypHWMM gaHHWMM/!4 .HOpMMpOBaHMe HaWMX ~aHHWX 
npOM3BOAMJ10Cb Ha CyMMY MHTeHCMBHOCTei1 KaCKaAOB pa60Tbl/l / 

3AKJ1!04EHHE 

npv. MCCJ1egOBaHMM pagMOaKTMBHWX raMMa-MCTOYHMKOB nonyYeHO, 4TO 
reoMeTpHR 3KCnepMMeHTa, npMBeAeHHaR Ha pMC.J, MO)I(eT 6WTb MCnOJ1b-
30BaHa HenocpeACTBeHHO AI1R M3y4eHM.R peaKL\MM (n,y). 

flony4eH cneKTp CACI1 B peaKL\MM 35 Cl (n, y ), H3MepeHHbti1 Ha Ge(Li) 
geTeKTopax. AM$¢epeHL\ManbHwe cneKTpw, nony4eHHWe s MHTepsanax 
cneKTpa CACH, cooTseTCTBYIOlJ.IMX cyMMapHWM nv.KaM,MnntOCTpMpytOT anna
paTypHytO $OpMy J1MHMM cneKTpOMeTpa, OmMgaeMytO npM M3yYeHMM peaK
L\MM (n,y) Ha gpyrMX HApax, T.e.: 

a( ABYM raMMa-KBaHTaM KaCKaAa Bcerga COOTBeTCTBy~T TOnbKO 
ABa n1-1Ka; 

6/ npe~e6pemMMO Mana AOnn KOMnTOHOBCKoro pacnpeAeneHMH B o6-
lllei1 nnolJ.IaAM AM¢$epeH4HanbHoro cneKTpa; 

Cospet-1eHHbtMM Ge(Li) .QeTeKTopaMM MOlKHO M3Mep.RTb cneKTp CA01 
M3 peaKL\MM (n,y) BO MHOrMX HApax, 
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Borg3enb A.A. H gp. PIS-82-706 

MeTOA CYMMHpOBaHHR aMITnHTYA COBrragaiD~X HMrrynhCOB 
c Ge(Li) geTeKTopoB gnR H3y~eHHR KacKagoB raMMa-rrepexogoB 

B peaK~HH (n,y) 

!Ia rrpHMepe peaK~HH 35 Cl(n, y) rroKa3aHo, ~To Me Tog cyMMHpo

BaHHR aMrrnHTYA COBITagaiDll~HX HMf{YJibC.OB, H3MepeHHbiX C ITOMOIU;biD 

Ge(Li) geTeKTopoB, MOJKeT 6biTh rrpHMeHeH gnR BbJAeneHHR KacKagoB 

H3 ABYX raMMa-rrepexogoB C cyMMapHOH 3HeprHeli, 6nH3KOH K 3Hep

rHH CBR3H HeHTpOHa, 11ccnegoBaHa ¢opMa ¢YHK~HH OTKJIHKa TaKOrO 
crreKTpOMeTpa rrpH pa3HbiX 3HeprHRX KaCKagoB raMMa-rrepexogoB. 

Pa6oTa BbiiTOJIHeHa B lla6opaTopHH HeHTPOHHOH ¢H3HKH 0115111. 

npenpHHT 06beAHHeHHOro HHCTHTyTa RAePHbiX HCCfleAOBaHHH. Ay6Ha 1982 

Bogdzel A.A. et al. PIS-82-706 

Method of Summation of Amplitudes of Coinciding Pulses 

from Ge(Li)Detectors Used to Study Cascades 
of Gamna-Transitions in (n,y) Reaction 

It is shown on the 35Cl(n,y) reaction that the method of 

summation of amplitudes of coinciding pulses from the Ge(Li)· 

detector can be used to study the cascades of two y -transi

tions with a total energy similar to the neutron binding 

energy. The shape of the response function of this spectro

meter was studied versus the energies of y -transition cas

cades. 

The investigation has been performed at the Laboratory 

of Neutron Physics, JINR. 
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TiepeBog O.C.BHnorpagoBoR. 


