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BBelIeHH~ 

KaR Ji!3BeCTHO, .n;eJIeHHe SI,IU>a COrrpOBOJK,IJP.eTCSl 3MHCCHeH HeRTpOHOB II 

ra~B-k~ITOB. CneKTpOCRO~eCRlleR~CJIe,IJ;OBaHRa 3TRX H3~eHRH rrOSBo

JlílIOT nO.nyqaTl> CBe.n;eHIDI O pacnpenezenaa ::lHeprHH B nponecce ,IJ;eJIeHl1f.t, 

B TOM qnCJIe 06 3HeprMH B03Ó~eHRff. OCRO~OB. 

ra:MMi-KBaHTOI, RcrryCRaeMUe na cranaa OÓpa30BaUIDI ROMIIaYH,IJ;-CHCTa

MIl R HenOCpe,n;CTBeHHO B MOMeHT pa3JI8Ta OCKOJIKOB, a raxse H3 HeRTpOH

HO-H36HTo~~~ep OCKOJIKOB rrOCJI8 HcnapeHEH rrOCJIe~ero HeHTpOHa B 

TetIeHHe I( c 10-9 C, npzaaro Ci.1HTaTb MI'HOBeH~. Pacnan aaoaepaax 

cocroaaaâ OCIWJIKOB 3a BpeMff 'Í::::: (10-9 + 10-3) c JPRBO,ItRT K R3.ny

tIeIllilO raMMa-RBaHToB t Ha3lillaSMbIX sarraS,IJ;lill~ 11 • B HHTerpaJI.bHoH 

<I>oPMe MI'HOBeHHoe II 3arraS,D;blBalOOtee raMM9.-Hs.n:yqeHltR xapaKTepllsyIOTcSl 

nOJIHOH 3l~rHei! 0 ' nOJllUlM 'tJl:I:CJIOM raMMa-KBaHTOB, r ,e , MHOJKeCTBeH

HOCTbIO N,. , OTHeCeHHIlMH R O,IJ;HO~ aItTy_,n;eJleILIDI, II cpe,IJ;Heíi. ::lHeprHeH. 

na 0.rtHH MC:OYCKaeMlffi raMMa-KBaHT: E = EJ" / Nir. aTH IDITerpaJIbHD1e 

xapaRTepllCTllRH rrpe,n;CTaBnRIOT ~3HtIeCRKÜ HHTepec KaR napaMeTp~ rrpou;ec

ca ,n;eJIeHRa. To'tJ.IIHe IDe 3HatIeHRa TpeóYIOTcII TaIOlt8 rrpll npOB8,n;eHHH pac

'tI8TOB ,IT)líl .n;OCTIDK8HIDI orrTIDvWIbHIDC napaMeTpOB MépHHX YCTanOBOK. 

. l1ccJIe,n;0:eaIU1fI raMMa-8MllCCRi jPH ,IJ;eJIemm U -235 TeIIJIDBIIMR HeH.T

pOHaMR rrpoBo~TCSl c 1955 ro,n;a 2 • Pe3Y~TaTH p~ pa60T rrOKa8aHH B 

Ta6~e I, r,n;e ~ yxasaHHIDe HHTepBaJlOB 3HeprHH. H ~TeJIbHOCTeR 

Bp8MeHHoro ORRa 7: npllBe,IJ;eHH 3HatIeHHR MHOJKeCTBeHHOCTR, nozaoã II 

cpenaeã 8HeprHH. B 8TIDe paoorax ncrpeuaocrs onpenaneaaa anrerpaas

Ta6.1uma I 

l\E1 
[M3Bl 

T 

[He) 

N1 
1-KsaHT/llel1eHv,e 

E1 
M3B/llel1eH101 e 

E 
M3B/l-KsaHT 

11 VfT. 

0,09-10 

0,14-10 

0,14-10 

0,01-10,5 

0,03-10,4 

0,1-2,5 

0,03-10,4 

10 

20 

69 

69 

70 

220 

V5 

6,51 ± 0,30 

6,69 ± 0,30 

7,45 1: -0,32 

8,13 :t 0,35 

8,10 ± 0,80 

7,90 1. 0,10 

8,60 ± 0,80 

6,43 ± 0,30 

6,51 ± 0,30 

7,18 ± 0,26 

7.25 :t- 0,26 

7.00 ± 0,70 

9,50 ± 0,20 

7,40 1: 0,70 

0,99 

0,97 

0,96 

0,89 

0,90 

1,20 

0,86 

/4/ 

/5/ 

/6/ 

/6/ 

/4/ 

/7/ 

/4/ 

1 

Ob~lU~ lie'UHh1i KHCntrj't ~ 

mr~~.~:\,~~!~,~:~.:a~~ ~ 



HhIX XapaRT-ep1'1CTKK COCTa:BJI.SIJIa (4-10)%. B paocre /3/ rrpOBO,IUfJIC,fl:. a,HaJIK3 
1'13BeCTHliX ,na.HHHX H peKOMeH.n;OBaJIOCb_1'1CrrOJlb30BaTb cpeznrae 3.!ia'tleHIDI 1'13 
rpêx ~ 1'13MepeIlliH, a HMe~o: ,NJ' = 6,89 j' -KBJ.n;e.n:, EJ1 = 6,71 
MaB/.n;eJI. E = O,B? MaB/r -KBaHT• 

us. aHaJIH3a ynOMffHYTh1X pa60T CJIe,u,yeT, 'tlTD B 06.rraCT1'1 8Hepr1'1it 
{I,5- 5)MaB MHO~eCTBeHHOCTb· H nOJlHaH aHeprHH H3MepeHH c rrorpelliHOCTbID c 
< 2%. ~ raMMa-KBaHTOB c aHepr1'1eit OT 0,1 MaB .no 1,5 MaB. r~e HHTeH
CRBHOCTb cnexrpa MaKCHMaJIbHa, a TaJOlte BID1Ie 5 MaB, norpeuaoces 1'13Me
peHHit c]meCTB8HHO 60~rne,H Tpe6yeTcfl YTO'tlHeHHe 8KCnepHMeHTaJIDHHX 
,IJ;alUiHX. OTCYTCTBYIOT ,n;amme o MHOXeCTBemIOCTH H noaaoã 8HeprIDi raMMa
~eit .n;eJIeHHa U -235 HeRTpOHaMH B peSOHaHCHoit OÓ.rraCTH aHepr1'1it. 

B JlaóOpaTOpHH HetiTpoHHoít <PH3HIUI OMffi1 ówm npoaeneas liCCJIe.n;OBa
HIDI raMMa~eit .n;eJIeHIDI U -235 npa saxsare peaOHaHCHHX HeifrpoHoB. 
C nOMOutDlO G e (L i )-cnexrpoaerpa liaMePflJlCSI cnererp raMMa-Ha.nyqemm 
H ÓWIH IIOJlyq:eHhl IDITerpaJIbHhle napaaerpu B anrepaaxe aHeprHi1 

(0,1.;.-1.6)MaB. 

OITliCaHRe &KcrrepRMeHTa 

USMepeHHe crreKTpa raMMa-KBBHTOB .n;eJIeHHH H,IJ;ep pesoHaHcHHMH
 
HeRTpOHaMH rrpoBO~ocb Ha HMTIYJlDCHOM peaKTOpe MOP-30. ilpHpa60Te B
 
óycTepHoM pe~e o JlRHe~ ycoKpHTeJIeM 8JIeKTpOHoB ~TeJlDHOCTb
 

HMnY~ca HeítTpoHoB COCTaBH&na 4 MKC. a ~aCTOTa rroBTopel~ - 100 m.
 
CrreKTpOMeTpRH HeATpoHoB ocymeCT:BJI.SIJIaOb B RHTepBa.JIe OT O.? .n;o 36 aB
 
c nOMOIItDJO TexHHIW BgeMeIm npOJIeTa aa lIp0JI8THoi! õase 60 M npa
 I 

IIJIOTHO~TH nOTOKa .2. 10 •E -O. 9 H/cNf •c •aB. 
KOJIJIHMHPOBaHHhlil J:IYllOK HeitTpoHoB rrpO~?aJICfl xepes HOllli38.LUi0HHYIO 

KaMepy, conepsaatyn Ia r 1'130Tona U -235 /8 , c a@leKTHBHocTblO pera
crpanaa OCKOJIKOB fj. Z ?O%. JI,mI cneKTpoMeTpHH COIIyTcTBynIlero .n;eJIe
HHIO raMMa-HsJl:YtIeHIDI npliMeHHJICfl rro.nyrrpoBO.IJ;HKKOBHH Ge ( L; )-.n;eTeKTop 
06'h8MOM ...... 30 cr? c ::mepreTH'tleCKRM paapeueazea 2,8 KaB no JImmH 
1333 KaB, 00-60. 

.u.ua onpe,n;eJIeHID:!: aÓCOJIIDTHoi! aqxpeKTHBHocTH crreKTpoMeTpa HapsI,lTY 

co CTaJm8,pTHbIM HaÓOpOM HS II-TH raMMa-HCTOlffiHKOB (OCTI1) HCrrO~SOBa

JlliC:b .n;ono.mm:TeJThHhle HCTOllliHKH c 1'1SOTOIIaMH Ta-I8I. E LI -152. Ba -133 
H li o -226. HCII0JIb30BaHJI[e JIIDll'Iit MHI'Koro r8.MM9.-H9.nyqeHMJI ypaua. co
.n;ep1KB.lI1erocSI B RaMape. n09BOJIHJIO O.D;eImTb KoppeKTHocTb yqeTa peansaoâ 
reoMeTpe 8KcnepRMeHTa li YBeJIHlIHTb TO~OCTb KaJm6poBRH. Ilonpasza, 
ytmTH.~ nOrJIOmeHHe ram&-KBaHToB. B CJIOSlX MmIleID!. BllCmCJIflJIaCb 
MeTo.n;OM MoaTe-KapHo c HCrrOJIDSQBaHHeM R3BeOTHhlX K~a~eHToB rrorJIO

2 

lIleHIDI /9/. BeJ.IH1mHa nonpaaxa li 3aOOCHMOOT:b ee OT saeprza noxaaaas 
Ha pHC. I. CKa~OK llpn 8HeprKR 115 KaB COOTBeTCTB,yeT K-r~e 

IIOrJIOII\emm B ypa.He-. PHc. 2 xapaRTepH3yeT a6cOJIIOTHyIO a@leKTRBHOCTb 
cn6KTpoMeTpa c yqeToM noirpa.ma.r Ha nor.nOmeHHe. 

kA[9'oJ 
50 1'"' ",,""',"',--...-...,.r---Ti-Ti--ri"'i-r.Ti"Ti""---'-,i 

40 

20 

10 

01 (i! 'i, rr i 'I 
.08 .10 0.2 0.3 as 0.7 1.0 e,r MI8 ) 

PHC. I. 3aBHCHMOCT:b OT saeprza nonpamm na 
nOrJIOlIleHHe raMMa,-KBaHTOB B KBMepe. 

ilpH H9MepeRllSIX ~eTeKTop paóOTaJI B peXHMe co~eHKa c KaMepOa 
):(eJIeHHH li peracrpzposaz raw.B-KBaHTl:l c 8HeprHel OT 80 K8B,n;0 I.?5 MaB. 
Ha pI1c.3 IIOKa3aH BpeMemIOa cnazrp cOBIIBJ];eHd ~ OHCTeMH 
KaMepa - ra:-.wa-):{eTeKTop. Bpeuaaaoe paapeueaae OlfCTeMhl COOTaBJIJIJIO 

15 HC o IIpH ,IJ,1IHTeJIbHOCTH OKHa peI'HCTparoni 33 HO lIRCJIO cOBIIa,IteHHit 
.n;OCTm'aJlO 60 B ceRyH.ny, a Y'pOBeHb !foRa c.nyqaaIu.a: cosnazeaaã COOTa»
JI&7l 0.9%. . 

B BKCnepHMeHT8 RcnonnaosamaC:b MeTO~ MHOrOMepHoro aHaHH8a/ID/ . 
B Tpex cepHHX H3MBpeHHA B yxaaaHHOM BHme Jl[HTepsane 8He~rKA 

HelTpoHoB óuno saperncTpnpOBaHO 1.5.109 ,n;e.n6HHA. H8 HHX 2·10 - B 
cosnazeaaa c raMMa-KBaHTawI. ~oe cooaraa xapaKTepH8yeTcSI ,ItBy'Mfl 

ITapaMeTpaMR: BpeMeHeM IIpOJIeTa HeITpOHa. BH8BaBmerO ,IleJIeHHe. H 
9HeprHeH OODy'l'CTBYonero .n;eJIeHHl) raMMa.-KBaHTa. JJ.Byxrrapa.MeTpJiIllBCKaSl 
HHWOPMaJ.lWt c 'nOMOm:D1l HaMepJtiTeJI:bHOrO MO,nyJ1H na case SBM çM-3 sana
CHBaJIaCó aa P&ll'HHTHYJ> JIBHTY'. 
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PRC. 2.	 A6co~HaH. 3~RTRBHOCT:b raMMa-CneRTpoMeTpa c
 

y~eToM nonpaBKH Ha rror~omeHRe.
 

OCí pa6OTM aRcneDnMeHTMpIWX lIéll1HID( 

I.	 PeKoHcTp~ I'a.MMl-CneRTpa R BH"tUiCJleHRe RHTerpaJI:bH1llC 

IJapaMeTpOB. 
lio	 ORO~HH aRCnepKMeHTa COpT~pOBKa R MaTeMaTRlIeCKaH OCípa60TKa 

;na.HHHX: rrpOBO,ItWIaC:& na BH"'U!c~TeJIhHhIX MallIllliax CDc-6500 H PDP-II/70. 
Ha pRC.	 4 nozasaa arrnapaTYPHWt r~-clIeKTp, no.nyqeHHI:lit B pesYJIDTaTe 

Cyw.mPOBSHmI no BCeMY HHTepBaJIY aHeprK:tl HelTpoHoB (0,7 - 36) aB • 

B~o, ~TO cneKTp o~eTca BHCOROtl nnOTHOCT:bID ITHKOB li 3HaqxTeJIhHO~ 

BeJ1H'lIDiotl 1I0.n;JIOXIGl. Ilocnenaee 06CTOaTeJIbCTBO 06yc~OBJIeHO HeIlOJIH~ 

nor~OI.UeHKeM r -KBaHTOB B .n;e'l'eRTOpe, He.n;OCTaTOllHO« paspemaJlJ1tetl crro

COÓHOCT:&D .n;eT9RTOpa, Ha nOSBo~en pas.n;e~T:& BCe raMMa-~, a 
TaRXe peracTpa.I.ij3:eií ra.MM:l.-R:aaHTOB, pacceaassx na ROHCTPYKIU10HHHX Ma

mpKaJIaX. C lt8JI1>D rro.n:yqemm RCKOMWC ycpe,Il;rleHHIlX IIapaMeTpOB KCnOJlb

30BaJIC.ll	 M8T/f B3B9rmmaHWl a.MIIJmTY.n; m.my~:&COB, np9.n;JIOJKeHHUH Ma1tep

~JI8:a:6JllmeM 11/. Bscs 3HepreTKtleCKd HHTep~ pasõasanca lia 13 rpyrrn: 

'OT 0,1 MaB .n;o 0,2 MaB - Ha 2 rpYIIlIH no 50 KaB; OT 0,2 MaB .n;o I MaB 

- aa 8 rpynn lIO 100 KaB li OT I MaB ,n;o 1,6 MaB - na 3 rpymm no 200 KaB. 

C 1I0M~:&D'; MOHoôHepreT~ecKHX ~6pOBO~ RCTOqnHKOB H ~HX 

1~~j-,-----r-I-----;.rr-,--~I-, 

~... 

)kf" ,, 

100 150 :mt 

PHC. 3. BpewnrnoH cnexrp cosnanenaã ,lJ,1I,fl CHCTeMli
 

RaMepa .n;eJIeHWl-raMMa-.n;eTeRTop·.
 

06 aÓCanIDTHOH 3~KT~BHOCTH cneKTpoMeTpa onpe.n;e~c:b BSCOBHe Koaw

qImuIeHT!i iN H /I E ' COOTBeTCTBeHHO, ,lJ.JI.fl MHOJleCTB8HHOQTH II nOJIHoi 

aHeprHH B ~oit rpymre. 11x S&mI0IDv10CT:& OT ôneprmI nozaaaaa lia pRC. 5. 
3TH Roa@lHuH8HTU nOSBOJIHIDT rrepeitTH OT ôI(CnepHM8HTa.1IbHHX ,ItaHHHX 

K Ii6COJIDTlIIDtf SHaQ8HRflM MHOJl6CT~HHOCTH NJ4 ' rrozaoã saeprza Ê~ H 
cpe,ItHalt 9HeprHH aa 0,ItIDI RBaHT € ,cor.naCHO BupalltaHIDIM 

- LS. :13, __ 

Nr =1. N. 3~ ) Nj i E);t:: ,r:Ni ~E' / NI; t =E JA I N IA,:1 u- I=f	 O' , 

3.n;ec:& IV, - ~C~O OTo~eTOB B ~HoA SHapraTHlIeCRO! rpynna raMMa

-cnexrpa, a Nj. - 1UICJIO SapeI'HCTPRPOBB.HHHX .n;eJlaHHl. 

2.	 AHaJms norpeIIIHocTa! 

CTaTRCTH1I8CKWI 06J:660TKa ,lJ.B.HH1lX II a.rra.JmS OI!IHOOK npoBo.ztWIHc:& c 

HononSOB8.BHaM MeTO,na MB.KCm.eJIbHOrO npa.B,Iton~.n;oOIm. 

!IpH mRHCJIBHmI MH0Z8CTBeHHOC'l'H R nOJJHo! aaepraa B CyYMapHYD 

oDm6KY ~ Hapsl.Dy co CTaTRCTKtl9CKOI norpeIIIHOCT:&IO .rpymIOBHX C~ Ni , 
BHOOSlT BKJIaJt 0nm6RI1 B onpe,l46.uemm B600ma Koa~eHToB 1Í1, 'Ê 
li lIKOJra Jt8JIeHd NJ • IIoCKOJI1iKY -rmc.newma 8Hallemm rpymlOBHX Cyw.I 

np8B1l1lJB.m 5.104, me OTa'PHO'1'H'l&CKBa norpalDHocTH Ha OOJIae 0,5% AJlf1 

liIoex T~ oepd K8UepeHd. 
;J 

I4 
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PMC. 4. AnrrapaT~Hbl!l ra.Mr&l-CrreRTp. 

Ilpa BWlliCJIeHIDI BSCOBIDC. Kos~eHToB bnpe,IteJ.ISIIClltY1O POJil, arpaee 
BepOHTHOCTll peracrpanaa r8J.1Ma-KBaHTOB B COOTOOTCTBYJWtKX anepreeaxeo
ImX IDIT~pBaJIaX cnexrpa , UOSTOMY OIJlHORH secoasx ~osqxpm.meHToB onpene
JIHIDTca B OCHOBHOM norpeillHocTbD a6CanIDTHOH S~KTHBHOCTH cneKTpoMeT

pa , ycpe,ItHeHHo!l no ~oit aa 13 rpynn, li COCT8.BJ1.fIII1r - 0,3%. 
CTaTRCTR'leCKaH norpeuaoces ,I{,ID1 '1JKCJIa ,It8JIemdt, aaperacrpapoaan

lWX w3.Mepoia, npeHe6pemIMo M9.JIB.. Ms aaanasa OTHOmeHmI 'tlHCoI'Ia ,IteJIeHID1 

K 'tWCJIY cOB~ellltit c perHcT~eí:i: raMM8.-KBaHTOB B OT,n:eJlbHHX sa.Mepax 

CJIe.IIY'eT ero HOpMaJl.bHOe pacnpeneaeaae , l1CXO,WI HS ,Itlicnapmm aroro pac
rrpe,ueJIaHKfi 6WIa c,I4eJIaHa O:U;SHKa ,ItOnOJIlillTeJlbHo1! onm:OKR, KOTOpaa 

COCTaBJIReT - 0,7%. 
OCHOBHaJI lffiCTh !PJHa c.nyqaihillx COBIIaJ.:(emdt (0,75% HS 0,9%) csa

saRa c eCTecTBeHHoft aKTRBHOCTbD ypaua li yqHTHB8J~CD llpH oópaOoTxe 

cnaxTpa. OCTaBlliaHCa HeyqTeHHoi ~CTh (-0~I5%) BHOCHT HeSHaqyTeJIb

mIa: BRJIa.n B CYMMlPHYlD onw:OKY. Ilorpeaaocra onpsneaeaaa cpensnx aaep

rn1t ,ItJl.f.[ 0'f'.neJlblWX mITepEaJIOB, nOIIpaBoR na noraouieaze raMMa-!tBaHTOB 

B HOHK3~OHHOii KaMepe, ~ Heynpyroro pacceaaaa HeilTpoHoB ,D;eJIemm 
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PMc. 5. Sa,BHCHMOCTh BSCOBüX Kos~eHToB 

aN H 3E OT SHOprID1 raMMa-KBaHTOB. 

lIa rep~I H ROHCTp~OHHHX MaTep~ B raMMa-CneKTp He BHec~ 

CY1!{eCTBeHHOA ,It06aBRH B CY1'~pHy1O onrn:6KY. 

lCJ)§lLHeHHHe naIõ'3MeTpH I'alg&.H(neI5Tpa 

B pe3YJIDTaT8 npOn8,D;eHHOrO SRCnepHM8HTa 6~ M3MepeH cneKTp 

raMMa-R3JIY'tleHHH B HHTep~e OT 0,1 MsB ~o 1,6 MaB, COnyTCTBymmero 

~eJIeHmJ anep ti -235 HeRTpOHaMH c aaepraeã OT 0,7 sB ,D;O 36 sB. Ha 
pRC. 6 npe,I4CTaEJIeHa racrorpasesa, nO~eHHaH nOCJIe peKOHCTpyJtI.Um 

cnexrpa, 1'IHTerpa.n:blllie xapaxrepacrzxa, BH'tIHCJIeHHHe ,IJ.JIR: KWK,IJ;o! as rpéx 
cepaã HSMepeIm~, H Cpe,nHeB3B8111eHIrne saaxeaaa npm38.rteHH B Ta6.mw;e 2. 
:11s cpaBHeHRH aTHX ,wlHHliX c npliBe,neHHJ:iMlII B Ta6Jm:u;e I CJIe.Ity,'8T, 'tlTO 

OCHOBHaa llaCTb raMMa-RBaHTOB H RonROM aHeprHR npRXo~cR Ha SHepre

TRtleCKd ,ItMrana30H O, I JG. EIt ' 1,6 MaB. lIoCKOJlDKY HeT OCHOBaHl'lA OD

~Th 8Im'tlRTeJlhHOrO pa8~ raMMa-CneKTpoB )Vm He~TpoHoB TellHoBoft li 

peSOHaHCHo! 06.naCTH aaspraã, CSwra nposeneaa sKcTpano.7I.fDJ;WI HSMepeH
L °Horo cn~Tpa B OOJIaCTb Oon»lliRX sHeprRA c HCnOJlDSOBaHHeM peaYJlbTaTOB 

"I	 pa.60TH 5/.nJIH TeITJI.OBoR TOllKH 11 BHtmCJIeIrn HHTerpaJlDHHe xapaarepacra

KH B lIHTep:aa.ile aaeprHil O,I.:$. f, ~ Ia MsB. Mx SHalleHHH npROO,Il;eHIi B 

'I.r	 TaO.1IKD;e 2. l1Hrepecno OTM8THTb, 'tlTO nDJryqeHIrn8 T8.KHM oCSpaSOM 8Ha'tl8ImJl 
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EiM3~ 

PHc. 6.	 rncTorpa.Ml\B MHOJlteCTBeHHOCTH Nr :ra.MM3,-RBaHTOB, 

no~em{aa rrOC~8 peROHCTp~ arrnapaTypHoro crreRTpa. 

Ta~	 2 

6E1 = (0,1 - 1,6) M3B; l\E = (0,7 - 36) 38n 

N2. I N1 rE1 

êepllllll I 1- KBaHT/.aelleHlIIe M3B/.aelleHlo1e M3B/y-KBaHT 

1. I 6,100 ± 0,060 4,587 ± 0,054 0,752 ± 0,012 

5,960 ± 0,0572. 4,620 ± 0,054 0,775 ± 0,012' 

3. 6,176 ± 0,061 4,727 ± 0,055 0,765 ± 0,012 
-

cpeaaes] 6,079 ± 0,063 4,643 ± 0,031 0,764 ± 0,007 

6'E1 = (0,1 - 10) M3B; âEn = (0,7 - 36) 3B 

&=0,973 ±O,015N1 =6,890 ± O,100;E1=6,704 ± 0,100; 
..... 

:1 
i: 

iJJ4 11: E.Jt ;u;m JR8,3a.HHOrO KHTepBaJIa saepraã raMMa.-KBaHTOB CO~IOTfí ,.	 c peXOMeH,ItOBaHHJ:lMH B /3/. XOTH B STOH paoore ae yqHTHBaJIaC:O 3amICR

I:	 MOCT:o HCO~eAYeMIiX. Be.J.IlPillli OT' ,lVIliTeJThHOCTH BpeMeHHoro ORRa 't ., 

J,
 
I FRC. 7 R 8., rrpe,ncTaB.JIJm rpa~ecKH rrO~8HH1:le pe3Y~:DTaTH H Jn1


TepaTypHHe ,naHHUe liS TaC~. I, ,neMoHcTpHPYIDT cymecTBOBaHH8 e~iooc


paSHOH 3aBRcttMocTH MHOxeCTBBHHúCTR li rro~oH 3HeprRR OT ~TeJThHOCTH 

BpeMeHHoro ORRa, B KOTOpOM rrpOBO,!tWIOC:O RSMepeHHe. AHamI3 3TOi aaaa
CHMOCTH n03BO~ onpe~e~T:O MHOJlteCTBeHHOCT:O R rrO~ID ôHeprnro raMMa

KBaHTOB pacna~ H30MepH1:lX COCTOHH~ ~ep-OCRQXKOB ~ BpeMeHHoro 

MHTepEaJIaOT 10 no ~o 300 HC: IV" = (;2)2 ± 0,21 r -RBaHT/~e~, _ + O'
 

E1' = <1,1 - 0,1) MaB/.n;eJI.
 

N 
9L[TJge~;] //1'( 

.j 

8
í /I~tI
\ 

.\,	 
7~,' /1 .> 

j !/1/! /
:t .1 1	 // 

61- .,//t //

! ./ t[cl 
.t 

.1 .2 .3 J.. .5 2 3.11"1
{ 

PRO. ?	 3ammHMOCT:D MHOJK8CTESHHOCTH Nr ' 
nO~8IrnO:a B paSH1:lX SKCnepHM8HTax, 

OT ~Te~HOCTH BpeYBHHOrO ORRa. 

QrmwllWl 3aMCID/lQQT:O YCPe11R9HHJ;QC xaWIepnCD1i\
t 

.J 

t 
Bonpoc o 381lliCRMOCTH raMMa-H3JIY'iemm npn ,u;eJIeHIlIR anep OT CITHHa 

t ROMnayu.n;-eOCTomma I1p6,ItCTaBJIJIe'l" CaMOCTOSITeJIDlndt HHT8peo • 

HCnallh30~qJln B HaCTOffmSn paCOTe MeTO,u; cneRTpOM8TpHK He~TpOHOB 

no BpeMBHR rrpo~eTa rr03Bo~eT B~eJ~TD 33 ,u;eXHT8~HHX pe30HaHCa B H1I

TepBaJIe	 S·HepraU 0'1' O.? ôB no 36 3B. B CO'tI8Tamnf c MHOrOMepHllM asana

9,3 
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PHC. 8.	 3aBHCHMOCTh nozaoâ 8HeprIDI Er ' rro.nyqelUiOa 

B pa8HHX 8RCrrepKMeHTax, OT ~Te~HocTH 

BpeMeHHoro ORRa. 

SOM	 8KCnepKMeHTax:bHHX ~ux aTO ~eT B08MOZHOCTb OT~e~HO Hcc~e~o-
-J ü

BaTh rawa-crreKTpâ wm ~yx rpyrrn peSOHaHCOB co CImHaMll = 3 H 

:111
:: 4-. raMMa-CrreKTpJ:l lJlIII Ka.JUJ;oli K8 8THX rpYmI 06pa6aTllB8JII1c:h no 

OIIHCaHHOí.t mnne M9To,Itm-<e. H CBrIaH c aeBOSMO'IBOCT:bB;l JIe9aBHORMOn HOPWI

pomm ~HHJ:lX, .IVIff IDDC ae BlflmCJI.HJn1Ch a6cOJIIOTlUle 3Ha"<leImii MHOJitSCTBeH

HOCTH H nozaoã aaeprza, a 6wm onpe,D;e~eHU' Jn:m[b cpe,IUI~e SHepnrn: 

raMMa-KBaHTOB, Xapa.RTepH3YIWtHe xeCTROCTh cnesrpa B ~oit rpynne. 

IIO~HH1ie TaJtHM 06pa30M 8Ha"<leHHJi ,II,7IJl rpêx cepaã a3MepelilIl npeJJ;CTaD

JI8llli B Ta6JI:KUe 3. TaM xe rrpHBe.n;eHH Cpe,ItHeB3BemeHHH:e 8Ha:QeHIDi, '118 

Ta6~a 3 

AEy = <0,1 - 1,6) M3B AEn = (0,7 - 36) 3B 

fi N~ CepH&-1 CpeD,He 
S3seweHHoe 

1. 2. 3. 3Ha4eHHe 

3, 0,771 ± 0,012 0,788 ± 0,012 0,767 t. 0,012 0,775 ± 0,007 
4 0?47 ± 0,012 0,767 ± 0,017 0,764 '± 0,009 0,759 ± 0,007 

C~8mm ROTOpWC BHTeRaeT, lITO .wm peaOHaHCOB 3- cpe,n;wm aHepI'Wi 

HecR~ó ·wme. -qeM ,II,7IJl 4-. a paaazna COCTaBJISI8T ' 

10 

. 1T • 
.1 é. (J ) = (IS ± 10) Ka~/r -KBalIT. 

113 aroro peaYJIóTaTa CJIe,nyeT, 1iTO npa )J;eJIeHIDr U -235 peaoaaacaaaa 

lIeí.tTpOHaMH B conyTcTB~eM'raMMa-H3~eHHH cpe~He 3HeprHH raMMa

KBaHTOB	 ~ peaOHaHCOB 3- H 4- cymecTBeHHo He OTJIHqB.IDTCH. 

ABTOP1l paç5oTI:l npHaHaTeJIóHIl JI.E~IIwteJl:hHepy, 1O.D.3aMlITHHHY H 

A.B.lIonoBY aa BHRMaHHe K paoore-, lIOJIeSHI:le Oc5Cyxi.IJ;eHHH. H IJ,eHHl:l.6 aaMe

tIaHIDI. 
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113naTenbCKIIii OTnen 06beilllHeHHOrc HHCTHTYTa l!llePHb!X HCCJle""lOBaHHii 

fYHAOPHH H.A., HAP· P3-86-197 

lhMepeHHe MHOJKeCTBeHHOCTH H IIOJIHOH 3HeprHH raMMa-H3JlytieHHH · 
rrpH AeneHHH U-235 pe30HaHCHb~H Hei1TpoHaMH 

Ha HMrrynhCHOM HCTOtiHHKe HBP-30 rrpoBeAeHbi crreKTpocKorrHtiec
KHe HCCJieAOBaHHH raMMa-H3JlytieHHH, COIIyTCTBYID~ero AeneHHID 
U-235 pegoHaHCHbiMH Hei1TpoHaMH c 3HeprHei1 OT 0, 7 3B AO 36 3B. 
HoHH3a~HOHHaH KaMepa, coAepJKa~aH 10 r ypaHa, o6ora~eHHOro AO 
90% H30TorroM U-235,H Ge(Li) raMMa-AeTeKTop c o6beMOM -30 cM 3 

H 3HepreTHtieCKHM pagperueHHeM 2,8 K3B AJIH 3HeprHH 1333 K3B 
pa60TaJIH B peJKHMe COBIIaAeHHH, TipHMeHHJiaCb MeTOAHKa MHOroMep
HOro aHaJIH3a. B pegynbTaTe peKOHCTpyK~HH arrrrapaTypHoro crreKTpa 
rronytieH raMMa-crreKTp B HHTepsane 3HeprHi1 /0,1-1,6/ M3B. Bb!tiHC
neHbi HHTerpanbHbJe xapaKTepHCTHKJI raMMa-H3JlytieHHH: MHOJKeCTBeH
HOCTb, IIOJIHafl H CpeAHflfl 3HeprH<I. TipHBOAfiTCfl gHa"'eHHfl CpeAHHX 
3HeprHi1 AJlfl pe30HaHCOB 3- H 4-. 

Pa6oTa BbJIIOJIHeHa B Tia6opaTOPHH Hei1TpOHHOH !lJH3HKH 01151H. 

llpenpHHT 061>eAHHeHHoro HHCTHTyra JI,!J.epHbiX HCCneAOBllHHH. ny6Ha 1986 

TiepeBOA O.C.BHHOrpaAoBoi1 

Gundorin N.A. et al. P3-86-197 

Measurement of Multiplicity and Total Energy of y-Quanta 
Following the Fission of U-235 Induced by Resonance Neutrons 

The spectroscopy of y-radiation following the fission of 
U-235 induced by resonance neutrons with energies from 0.7 eV 
to 36 eV from the IBR-30 pulsed source was· studied. The ioni
zation chamber containing 10 g of uranium enriched to 90% with 
U-235 and the Ge(Li) detector abour 30 cm3 in volume having 
an energy resolution of 2.8 keV at 1333 keV ·energy were 
operating in coincidence. The results were analysed within 
the multidimensional procedure. After reconstructing the 
measured spectrum the y -spectrum in the energy range from 
0.1 to 1.6 MeV has been obtained. The following integral cha
racteristics were calculated: multiplicity, total and average 
energies. The average energies for the resonances 3- and 4-
are reported. 

The investigation has been performed at the Laboratory 
of Neutron Physics,JINR. 
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