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HccneaoBaHHe crreKTpOB raMMa-nrieii, IIpHBOAHIUHX K o6pa30B8HHIO 
CIIOHT8HHO aenHmerocH ll30Mepa 236 lj 

B peaKUHH paattaUHOHHOro aaxeaTa TeIIIIOBbIX aeiiTpoHOB HApaMH 235 U 
nayqanHCh 3HepreTH'I€CKHe c~J~Tpb! y -KBaHTOB, CBH38HHbIX C 3aceneatteM 

H3oMepaoro ypoBHH B srnpe U , pacrra1:iaJOmerocH 3aTeM c T½ se 100 aceK 

rryTeM aeneHHH, B pa6oTe HCIIOIIh30BancH MeTOA 3aIIa3AbIBaJOIUHX ioBrraaeHHll 
raMMa-nyqei,i C OCKOIIKaMH aeneHHH, 

11cTO'IHIIKOM HeiiTpOHOB cny11mn peaKTOp Ul1cf>11 (EyaarremT). PerncTpa­

UHH y -H3IIy'IeHHH rrpOBOAHIIaCb repM8HH€BO-IIHTHeBb!M aeTeKTOpOM, OCKOII­

KH aeneHHH qlHKCHpoBan.HCb ra30Bb!M CUHHTHIIIIHUHOHHb!M C'I€T'IHKOM. 

Coo6~8HKS O6b8AKH8HHOro KHCTKTYTB SA8PHWX KCC~8A0B8HHA 

'AY&la. 1971 

Gangrsky Yu. P., Dalh.suren B._, Markov B. N., PlS-614 7 
Nagy T., Lajtai A., Vinnai I., ITeki L., Kluge G. 

Study of they -Ray Spectra Leading to the 
Production of the Spontaneously Fissioning 

Isomers 2
Hu 

In the reactions of radiative capture of thermal 
neutrons by 235U nuclei, energy apectra of y -quanta were 
studied which are connected with spontaneously fissioning 
isomeric level population in 236U nucleus. The latter 
decays with Tl/2 ~ lOOns. The method of delayed coinci­
dences of y -rays with fission fragments was used in this 
work. 

The reactor (CIPhI, Budapest) served as a neutron 
source. y - radiation was detected by means o~ Ge{Li) de­
tector, the fission fragments were recorded.with the 
gas-scintillation counter. 

Commaaicatloa1 or the Joint la1tltate £or Nuclear Reaearcb, 

D1llma, 1971 

Bo36y;,1meaue B HJ:tpax II30M0JJHhlX COCTOHHIIfi; pacrranaIOIIUIXCH rryTeM 

crroHTaaaoro nenefIHH, - ·pacrrpocTpaaeaaoe HBneaue B o6nacTII TH:>1<:eno1x 

sneMeHTOB. Y!sBeCTHO ym:e OKOno 30 CIIOHTBHHO nenHIIIIIXCH uso·MepoB OT 

ypaaa no "6epKnIIH c BpeMeHaMII lliII3HII B IIHTepBane 10-9 - 10-2 ceK. 

HccnenoBaHIIe CBOHCTB ciibaTaHHO .o:enmUIIXCH II30MepOii rrpoBO.O:HTCH, 

. rriaBHbIM o6pasoM; c IlOMOillb!O pasnH'IHbIX ~-.o:epHhIX peaKUHfi, rrpIIBonHillHX 

sl!lpa B HsoMepao~ cocToHane, Bi,16op TaKoro Me-rona nccnenoBaaufi o6'bHc­

HHeTcH TeM, 'ITO enHHCTB0HHbIM 06aapy:>1<:eHHbIM Bil.QOM pacrra.o:a .o:enHillHXCH 

II30MepoB·ocTaeTCH CilOHT8HH00 .o:eneaue. IToITbITKII aafiTH .O:pyrne B8TBII 

pacrrana ( Y - nyqH, sneKTPOHbl KOHBepcnn nnH a - qacTIIUbi) OK83bl­

BanHCb no cnx rrop 6espesyni.TaTHbIMH I l-31, 

HsyqeaHe HnepHbIX. peaKunfi IlO3Bo.rinno ycTaHOBHTb psin xapaKTepHCTHK 

H3OMepoB, a TaK)Ke ITOHS!Tb M0X8H113M saceneHHSI H30Mepaoro ypoBHSI/ 4-8/, 

Eo1mi rronyqem,1 saa<JeHIIH rrepnonoB rronypacrrana miep-nsoMepoB, nx saBncH­

. MOCTb OT 
0

Ma~coi30ro qncna A nnn rrapaMeTpa Z 2 
/ A • , CpaBaeane rroporoB 

peaKunfi, Benymnx K o6pa30B8Hll!O sinep B ll3OMepHOM ll OCHOBHOM COCTOHHllHX, 

nano BosMom:aocTh oueanTb saeprHn Bos6ym:.cieairn · nsoMepaoro ypoBHSI, Pac­

-qe'l'i:1 naBanH 3H8'!0HHH, 6nll3Klle K , 3 M 8B / 9-11 /. 
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KaK II0KaaanH 8KCIIepHM9HTbI, BepoSITHOCTb Boa6y)KJl9HHSI H30M9pHoro 

C0CT0SIHHSI He 38BHcena OT BHOCHMoro B SI/lpO yrnoBoro MoMeHT8, H 8TO 

YK83b!Bano H8 Manyro BenHtJHHy CIIHH8 H30MepHoro yp0BHSI / 121. 
Ha SI/l9pHbIX peaKUHH nonytJeHbl TBK)Ke 3HB'l9HHSI H30MepHbIX 

a. 
OTH01119HHH -•­

a g 
( T.e. 0TH0lll9HHSI cetJeHHH o6paaoB8HHSI SI/lep B H30MepH0M 

H OC~OBH0M COCTOSIHHSIX) H 0TH0lll9HHfi 
ai 

a, , rile a 1 -cetJeHHe MrHoBeH-

Horo )leneHHSI. 3TH xapaKTepHCTHKH peaKUHfi YK83bIBann Ha rrpsiMyIO CBSI3b 

MexaHH3M8 o6pa30B8HHSI H30M9pHoro C0CTOSIHHSI co CTPYKTYPOH 6apbepa H 

caMHM rrpoueccoM )leneHHSI /13- 151,. 

Bcsi C0B0KYIIH0CTb CB0HCTB CII0HT8HH0 llemrurnxcsi H30MepoB IIOK83bIB8na, 

'ITO rrpH'IHH8 H30MepHH CBSI3BH8 C H3M9H9HH9M p8BHOBeCHOH ¢opMbi Slllpa 

( "H30MepHSI ¢opMbI"). ITpe)lnO)K9HH8SI B.M. CTpyTHHCKHM M0/lenb /lByrop6o­

ro 6apbepa lleneHHSI /16/ KatJeCTB9HH0 o6~SICHHna MH0rHe oco6eHHOCTH )lensi­

mHXCSI H30MepoB, 

J1ayrop6asi cpopMa 6apbepa IIpHBena K cymeCTB0BaHH!O llBYX H638BHCl!Mb!X 

Cl!CTeM ypoBHefi ( pHC, 1). CornacHo MO)lenH, H30M9pHoe C0CTOSIHHe CBSI3bI­

BaeTCSI C Hll)KHHM ypoBHeM BO BTopofi IIOT9HUH8nbHOll SIMe. BHyTpeHHHH 

6apbep, p831lensi10mHfi o6a Knacca COCT0SIHHfi, rrpeIISITCTByeT pa)lHa~HOHHhlM 

rrepexoll8M H3 OllH0U SIMbl B .opyryro. BTopofi, BH9111HHH 6apbep orrpe)lenSieT 

BpeMSI )KH3HH H30MepHoro COCTOSIHHSI OTHOCHTenbHO CII0HT8HHoro )leneHHSI. 

CoBMeCTHOe HCII0nb30B8HHe MeTO/l8 Slll9PHhlX peaKUHH ll Mo)lenn llBY­

rop6oro 6apbepa IIpHHecno 6onb111He ycrrexH B H3ytJeHHe n IIOHHMaHHe CB0UCTB 

CIIOHTaHH0 )lenSIWHXCSI H30Mep0B, OllHaKO llnSI 6onee rny6oKoro IIOHHM8HHSI 

rrpnp0/lbl 8T0ro SIBneHHSI II 1lanbHefi111ero pa3BIITIISI Teopnn Ba)KH0 nccne)loBaTb 

cncTeMy ypoBHefi, II0CTp06HHY!O ~a ll30M6pH0M C0CTOSIHIIII, ll T0'IH0 orrpe.oe­

nHTb rrapaMeTpbl 8Toro COCTOSIHHSI, T,e. ero 8Heprnro Boa6y)KJl9HHSI, CIIHH, 

'leTHOCTb. 

I1ccne.ooaaHIIe CII0HTaHH0ro )leneHIISI He )laeT rrpsiMoro 0TBeTa Ha T8KHe 

B0IIp0Cbl, OHO IIplIB0lll!T nHlllb K K0CBeHHbIM H ll0BOnbHO HeorrpelleneHHbIM 3HatJe­

Hl!SIM OTllenbHbIX XapaKTepl!CTIIK SI/lep. TaK 1 HaIIpIIMep, IIpl! OIIpe)leneHl!I! IIOpora 

/6 11 17 / 
o6pa30BaH11.ll ll30MepHoro C0CT0.llHII.ll 1 

' aHaJlll3HpyeTC.ll X0ll cpyHKUHII B03-. 

6y)K,'.:l6HH.ll peaKUIIII a. (E} 
l 
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31leCb 3aKnallbIBaIOTC.ll MO/l6nbHbie rrpe/lCTaBnemrn 0 IlJl0THOCTII yp0BHefi 

p(E) , BenH'IHHe SI/l9pHOH TeMrrepaTypbI T B 3BBHCHMOCTH OT .oeQJopMaUHH 

.ll/lpa. KaK II0Ka3aH0 B pa6oTax / 17, IS/ I pa3nHtJHbIH IIOll6op 8TIIX rrapaMeTp0B 

IIpHBOllHT K cymecTBeHH0ii HeorrpeueneHHOCTH 3H8'19Hll.ll 8Heprnn ll30M6pHoro 

yp0BH.ll, llOCTIIraromeu - 1 M 8B. 

O6bI'IHO CB91l9HIISI 06 lI30MepHbIX ypoBH.llX rronytJaroT rrpn aHannae raM­

Ma-nyqefi nnn aneKTpoHoB K0HBepcnn, ncrrycKaeMbIX rrpn pacrralle aoa6y)K.[leH­

HbIX COCTO.llHHU, OTCyTCTBHe T8KIIX 'IBCTHU B cnyqae .oensimnxcsi H30MepoB 

38KpbIB8eT 8T0T rryTb nccnellOB8HH.ll. 

O1lH8KO IIMeeTCg llpyrofi rryTb - nccne)loBaHne 8HepreTIItJ6CKIIX crreKTp0B 

H yrn0Bb!X pacrrpelleneHIIfi y -KBaHT0B He K0HBepcnn, Herrocpe)lCTBeHH0 

CBSI38HHhlX C 3aceneHHeM II30MepHoro C0CTO.llHHSI, 

Ha rrocnellHefi cTallnn n106ofi SI/lepHofi peaKunn KacKall y -nyqefi .oon­

)K9H rrpe)llll9CTB0B8Tb o6pa30B8HII!O CII0HTaHH0 )lensimerocSI H30Mepa. OcKon­

KH rrpn pacrra)le II30Mepa 6yllyT 3allep)KaHbl 0TH0CHTenbH0 pa)lnaunoHHbIX rrepe­

XOll0B, H B6nli'IIIHa aarra31lbIBaHnSI paBHa BpeMeHII )KlI3HH H30MepHoro YP0BH.ll, 

MeTOll C0CT0HT B Ha6nro)l9HHH 38II83/lblB8IOmHx C0BIIa)leHnii CIIOHTBHHoro 

lleneHHSI H C0OTBeTCTByromero eMy y -HanytJeHHSI. 

TaKaSI M9T0llHKa BrrepBbie 6bma ycrreJIIHO IIpIIMeHeHa B pa6oTe /3/. 

ABTOPbl /3/ rronyqnnn BpeM6HHOH CII6KTp C0Brra.oeHnfi aneKTP0HOB K0HBepcnn 

C DCK0nK8MH lleneHH.ll H3oMepa 
236

U(T½=t00 HCeK /19/),3/leCb cne.oyeT 

0TMeTIITb, 'ITO ll3MepeHIISI BpeMeHHbIX crreKTp0B C0IIpS1)1{6Hbl C 6onbllllIMll 8KCIIe­

pnMeHTanbHb!MII TPYllH0CTSIMII II3-3a HanII'IIISI 6onblllOro cpoHa cnyqafiHbIX COB­

IIalleHHll, I1CKOMbiii: a¢¢eKT 3a)lep)KaHHb!X C0BII8Jl9HIIii: IIpIIX0/lHTC.ll HCKaTb Ha 

"xaocTe" rpoMallH0r0 IIHKa OT MrH0B6HHoro lleneHIISI, CetJeHne K0Toporo rrpe­

BbilllaeT B ·104 
paa ceqeHne o6paaoaaHHSI naoMepa /3/, 

B HaCT0.llIUefi pa6oTe nayqanncb 8HepreTII'leCKIIe CIIeKTpbi y -KBaHT0B rrpn 

C0BIIall9HIIH C 38IIa3.!lblB810IUHMII 0CK0JlKaMII )leneHIISI B peaKunn pa/lHaUII0HH0 -

235 
ro 38XBaTa TeIInOBbIX Heii:Tp0H0B SillpaMn U C o6pa30B8HIIeM CII0HTaHH0 

236 ) 
.oengmeroc.ll H30Mepa u ( pnc. 1 • 3KcrrepnMeHTbl IIp0B0)llinHCb B lleHT-

panbH0M HHCTIITyTe cpH3HtJeCKHX nccne)loBaHHii: ( Ey)larremT ).HcTO'IHUKOM Ten-

235 
n0BblX Heii:Tp0H0B cny)Klln peaKT0p UI1<t>I1. MnmeHb u 6bma H3r0T0BneHa 

Ha anIOMHHIIeBoii: IIDllnD)KKe, TonmnHa cnO.ll 
23 5 u COCTaBnsina 2 Mr/ CM 2. 
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Pile. 1. 3aBilCHMOCTb noTeHunanbHoii :rneprilil V(/3) oT netfiopMaunn sinpa 
{nayrop6b1lt 6apbep neneHilSI). B n -sHeprnsi casiail HeiiTpoHa B 236 U , 

BI - 6apbep neneHilSI, Ei - sHeprilSI il30MepHOI'O ypoBHSI. 
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lleTeKTOpOM OCKOnKOB aeneenH HBnHnCH ra30Bhll CUllHTnnnHUllOHHhll 

cqeTqnK, earronH0HHbll1 CM0Cb!O qnCTbIX ra30B 80% Ar + 20% N 2 rrpn aaBne-

Hill! 1 aTM. CBeTOBble BCIIbllllKil OT OCKOnKOB rrorraaann Ha cpOTOKBTOLI ct>3Y ( Map­

Kil 56 UV P ) , KOTOpbIIi 5bm CHapyw:n IIOKpbIT crreunanbHb!M KBapueBbIM CTeKnoM 

ans yBennqemrn Bb!XOLIB cpoTosneKTpOHOB. 3cpcpeKTHBHOCTb perncTpaunn OCKon­

KOB COCTaBnHna 30%. 

B KaqeCTBe cqeTqJIKa y -113nyqemrn 5bm l!CIIOnb30BaH Ge(Li) -LieTeKTOp, 

o5'beMoM 4 cM3, OKPY*eHHbII'i ToncTbIM cnoeM Pb • CqeTqnK eaxoannca ea 

paCCTOHHIIII::: 1,5 CM OT. ypaHOBOll Mlllll0HH, 3cprJJeKTllBHOCTb perncTpaunn OTHO­

CHTenbHO cpoTOIIHKa (npn Ey = 450 K8B) oueHHBanacb B 0,2%. 

AnrrapaTypa ycTaHaBnnBanacb ea KaHane peaKTopa, cHa5w:eHHOM 1~exaH11qec­

KIIM ceneKTOpOM ( poTopoM) I KOTOpb!ll BbILiemrn TennoByIO o5naCTb ::rnepr1111 HeilT­

pOHOB II cnyw:nn aamHTOll OT MOIIIHOI'O IIOTOKa Y -nyqefi; BbIXOLIS!IIIIIX 113 aKTIIB-
. \:/~ 

HOH 30Hbl. llnaMeTp nyqKa HeilTpOHOB paBHSinCSI rrpn5nll3HTenbHO 1 CM, HHTeH-

CHBHOCTb qaCTIIU - oKono 10 7 n I ceK.cM2. 

l1MrrynhCbl c o5onx aeTeKTOpoB noaaBanllCb Ha aneKTPOHHYIO cxeMy 

6bICTpo-MeLineHHbIX COBnaaeenl ( pn:c. 2). 

0T5op co5b!Tllll no BpeMeHn: npOll3B0LillnCH C noMomhIO 5b!CTpoii: CX0Mbl 

COBIIaaeHnil, IIOCTpoeHHOII Ha BpeMSI-aMnnn:TyLIHOM npeo5pa30BaTene. KoHBepTop 

pa5oTan no npn:Hun:ny "cTapT" - "cTon". l1Mnynhcb1, n:aymn:e OT repMaHn:eBo­

nn:Tn:eBoro cqeTqn:Ka, sanycKann cxeMy, nMnynhCbI OT ocKonKoB aene1rna, npo­

xoasmn:e qepe3 Kann:5poBO'IHYIO nHHll!O 38Ll0p)!(Kll, OCTaHaBnnBann: ee. MaKCll­

ManhHOe BpeMH, OTCqllTbJBaeMoe OT eaqana aanycKa LIO MOMeHTa OCTBHOBKll 

ycTpOiiCTBa, COCTaBnSinO 100 HCeK. l1sMepHeMbII 11:HTepBan BpeMeHH M0)KLlY npn­

XOUOM raMMa-KBllHTa ll OCKOnKOM aeneHnH KOHBepTop npeo5pa30Bb!Ban B cnr­

ean, nponopun:oeanhHbII aaeeoMy BpeMeHHOMy oTpe3Ky, llanee aToT cn:rean 

nocTynan ea BXOLl LIIIrp<pepeeun:anbHOrO illlCKpllMHHaTopa. 

l13M0HHH nopor LIIfCKpllMHHaTopa, MO)!<!IO 5binO BO BpeMeHHOM cneKTpe 

coBnaaeen:I (pnc. 3) Bw5npaTb pa3nH'IHhle yqacTKn no BpeMeen (mn:pneol 

ao 100 eceK) anSI rrocneay10mero aMrrm1Tyaeoro aeamrna n:MrrynhcoB, npn:xo-

LISimnx 38 8TOT npoMe)KyTOK t • llono.rrnnTenhHoe n3MeHeen:e r aaaep*Kll 

nMnynhCOB OTHOCHTenhHO apyr apyra LIBBano B03MO)KHOCTb nonyqaTb 
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Ten/'lotb,e HeuTPOH6I 
(p~a1t:l'Y10P) 

{ LL)- deTeKrop 

Pnc. 2. EnoK-CXeMa SKCIIepHMeHTa. 3TT - SMHTTepHblll IIOBTOpUTenb, Y -
crreKTpoMeTpnqec~nft ycunuTenb, EY - 6bICTpblll ycnnnTenb, 3TTY - aapsno­
'IYBCTBnTem,HhIH rrpenycltnnTenb, n3 - Kann6pOBO'IHag nUHHSI aaneplKKH, 
En - 6bICTpbill }lllCKpllMllHBTOp, BATT - BpeMs-aMrrnnTy/lHblll rrpeo6pa3oBa­
Tenb (KOHBepTop). nn - nmpqiepeaunanbHblll /lllCKpHMllHBTOp, cc - cxeMa 
TpOftHb!X COBIIaneHHll H AA - aMIInllTY/lHblll aaannaaTop. 
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aHepreTH'leCKHe cneKTpbl y -ny'lefi, COBnanaromnx C OCKOnKaMH KaK MrHo­

B9HHOro, TaK H CIIOHT8HHOro neneHHH B lliHpOKOM nnanasoae BpeMeHH. 

CnenyeT OTMeTHTb, 'ITO cymecTBOB8HIIe B OCKOnKax MrHoBeHHoro nene­

HIIH 6onbll!Oro 'IIICna H30MepHhIX COCTOHHIIfi, pacnanaroumxcH nyTeM y -II3ny­

'!eHIIH, He MOlKeT IICK8311Tb pe3ynbTaTOB 113MepeHIIfi. 8 3TOM cny'lae Y -KBaH­

Tbl 6ynyT 38JleplK8Hhl IIO OTHOllleHIIIO K oc~onKaM, II 3aperHCTpllpOB8HHbie aK­

Tbl 381183/lb!BaIOmHX COBIIaneHHfi OT HHX pacnono)l{aTCH IIO npyryro CTOpoHy 

OT IIIIKa MrHoBeHHhlX COBIIaJleHIIfi ( no cpaBHeHIIIO C nenHlllIIMIICH 1130MepaMH, 

Korna , y -KB8HTbl noHBnHIOTCH p8Hbllle, '!eM OCKOnKII cnoHT8HHOro neneHIIH) • 

0T6op co6b!Tllll IIO aMIInIITyne B 38Jl8HHOM IIHTepBane BpeMeHH, K8K 

BIIllHO na p11c. 2, nponcxo.cmn qepe3 MellneHHYIO cxeMy coBnaneH11fi. C11rHan, 

nonyqaeMblll OT TpOHHbIX. aKTOB COBII8Jl9HHfi ( y - f -BpeMH) 1 aanycKan 

aMn[IIITYllHhlll 1024-KaHanbHblll aHannaaTop, KOTOpb!ll IIp0}1:3B0JlHn 38IIHCb 

aHepreTII'leCKoro cheKTpa raMMa-KB8HTOB. 

Ha peaynbTaTax H3MepeHHfi B CHllbHOH CTeneHH OTpa)KaeTCH Bhl6op 

o6mefi 3arpy3Kli o6onx C'leT'IHKOB. HHTeHCHBHOCTb noTOK8 '18CTHU Bb!OHpaeTCH 

TaK, 'ITOCbI, C OllHOH CTopoHhI, Obin 38MeTeH Bb!XOJl cnoHT8HHO .((enHmerocH 

Il30Mepa, a C llpyrofi - 3TOT acp<peKT He OhW no.((aBneH 6onbll!IlM q:>OHOM OT cnyqafi­

HblX COBna.((eHHfi • B HallieM cnyqae aarpy3Ka .((eTeKTOpOB no OCKOnKaM H 

y -nyqaM 6bma npnMepao OllHHaKoBofi: 3000-4000 HMn/ceK. flpn aToM 

'IHCno perncTpll'pyeMb!X 3ana3.((b!B810mllx COBIIa.((eHHfi ( cnyqafiHb!X Il IICTHHHbIX) 

'ObWO Ha ypoBHe 1-2, HMnynbca 38 10 ceK. 

Ha p11c. 4 npe.((CTaBneHbl noriy'leHHhre CIIeKTpbI y -KB8HTOB B Bbr6paH-

HOM HHTepBane aHeprntt OT 0,40 no 1,0 M 3B ( H3MepeHHH npoBOJlHllHCb B 

nnanaaoHe 0,08 - 1,5 MaB). 

8 Hallly 38/la'ly He BXOJ]Hna Il.((eHTH<pHK8UliH Bcex Y -ne"jJeXOllOB, Ha6n10-

.((aeMb!X B K8)1{/l0M cneKTpe. Ueni, 3KCnepnMeHT8 - BbI.((enn Tb OT,llenbHbie nn­

HHH, KOTOpbre IIpHMO CBH38Hhl C o6pa30B8HHeM CIIOHT8HHO nenHmeroCH Il30-

Mepa~ 

AaanH3 'll8HHhlX cneKTPOB IIOK83an, 'ITO IIpH 38.((ep)l{Ke perncTpaunn 

OCKOnKOB .((en,eHHH OTHOCIITen·bHO I'8MM8-KB8HTOB B 100 HCeK B CIIeKTpe COB­

IIS.((eHHfi ( cneKTP 2) HMeIOTCH IIHKH ( OTMe'!:eHHbie .Ha pnc. 4 CTpenKaMH), 
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P11c, 3, BpeMSHHOli cneKTp y-f COBnaaem1i! 113 peaKUllll TennoBhIX H0i!Tpo-
HOB c 235 U , ITo ocn opanHaT qncno Ny/ coBnaaeHni! oTnoJKeHo e 

OTHOCllT0nbHhIX e.ctnHnuax. Ha nonoBnHe nnKa MrHOB0HHhIX COBnaaeani! npn­
Be.cteHa Benn'lnHa annapaTypHoro BpeMeHHoro pa3peweann, 0TpeaKaM11 1,2 n 
3 noKa3aHbl llHT0pBanhI BpeMSHII, B npeaenax KOTOphIX npoll3BO.ctllnCH aMnnn-
Ty.ctHhIH aaanna y -nyqefi. ,. -BpeMn aaaepJKKn MSJK.cty per11cTpau11ei! 

y-KBaHTa ll OCKOnKa aeneHHH, 
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Pnc. 4. 3li0p~1Jll'10CKlle cneKTpbl y -KBaHTOB ll3 peaKUllll_ TennoBhlX 
HeliTpOHOB C U , l - npn COBnaaeHllll Y -ny'leli C MrHOB0HHhlMll 
OCKOnKa Mll, ITonaoe 'lllCno aaperncTpnpoBaHHhIX OCK.onKOB N 1 = 2, l · 107. 
2,3 - npn coBnaaeHHll y -nyqeli C 38Il83.[lbiB8l0WllMll OCKOnK8MH; 2 - Bp0MH 
aaaeplKKH r-::.. 100HceK, N,= 4,9•108 ;3- •= 450HCeK,N 1 =1,7•108; 
4 - cneKTP y -nyqeli 6e3 coBnaaemrn c ocKonKaMn. 
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236 
KOTOpb1e, no-BlI/:llIMOMY, MO)KHO OTHeCTlI K Y -nepexonaM B HJ:tpe lj 1 

HenocpenCTB9HHO 3acenf!IOIIllIM lI30M9pHbllr ypoBeHh. 

ITpoBelleHHbI9 lI3MepeHlifl Harnf!/:lHO neMOHCTpnpy10T B03MO)kHOCTlI nono5-

HOI'O pona aKcnepnMeHTOB. Hcxonfl lI3 lIHTeHClIBHOCTH oTnenbHOii nHHHH B 

cneKTpe y -nyqeii lI o5mero qncna OCKOnKOB, 3aperHCTplipOB8HffblX 38 BP eMf! 

OITbITa,MO)KHO oueHlITb Bb!XO/:l lI30Mepa OTHOClITenbHO MI'HOBeHHOI'O neneHHfl. 

Ecnn BO BpeMeHHOM CII9KTpe COBIIaneHliii OTHOU!eHne qncna 3aII83)lb!B8l0lilHX 

i COBIIaneHHii K MI'HOBeHHbIM, KaK BlI/:lHO H3 pnc. 3, COCTaBnf!no ~ 6•10-3, TO 

BbI/:leneHne oTnenhllblX mmnii B 8HepreTnqecKQM crreKTpe CBO/:lHT aTO OTHO­

IIJeHHe JlO 6• 10-5 ( Ha nplIMepe mIHHlI 450 KaB, pHc. 4) n 6onee HH3KOI'O 

3HaqeHHfl. ITpn TaKOM COOTHOUieHHlI "a¢¢eKTa" K· "¢oHy" y)Ke MO)KHO IIpOBO­

JlHTb crreKTpOCKOIIHqecKne nccnenoBaHHfl nenfllilHXCfl H30MepoB. 

TaKHM 06pa30M, H3Mepemrn aHepreTHqecKHX crreKTpoB y- f , a TaK)Ke 

e - - f coBnaneHHii rro3BOnHJOT rronyqaTb cneKTpb1 pannaunoHHbIX nepexonoB, 

npHBO/lfllilHX K B035y)KJl9HHIO CIIOHTaHHO nenfllilHXCfl H30MepHbIX ypoBHeii. Xa­

paKTepHCTHKH TaKHX nepexonoB 5ynyT 38BHC9Tb Ha onpeneneHHOii CTa/:lHH OT 

CilHHa H ~eTHOCTH H30M9pHOI'O COCTOflHHfl. H3 o6mero 6anaHC8 8Heprnn, 

yHOCHMOI{ y -KB8HTaMH H aneKTPOH8MH KOHBepcnn, MO)KHO onpenenHTb 

aneprHIO 8TOI'O COCTOf!HHfl. ITocTppeHHafl Ha HeM cxeMa ypoBHeii 6yneT cy­

mecTBeHHO 0Tp8)1(8Tb npHpony CIIOHT8HHO nenf!lllHXCfl H30MepoB. 

B 3aKn10qeHHe aBTOPbl BbIP8)1(8IOT 6onbIIIYIO 6naronapHOCTb aKaneMHKY 

r.H. 4>.riepoBy 38 IIOCTOf!HHblii HHTepec K pa5oTe H rronnep)l{Ky. ABTOpbi 6na­

ronapf!T KonneKTHB 8KCIIJiyaTaUHlI peaKTopa UH<t>H 38 COBMeCTHOe npoaene­

Hne SKCnepnMeHTOB, a T8K)K9 n. BamapoIII 38 IIOMOlllb npn o6pa6oTKe pe3yJib- • 

TaTOB lI3MepeHnii. 

qaCTb aBTopoB lIC~peHHe nplI3H8T9JlbH8 nnpeKUlIH UeHTpaJibHoro lIHCTH­

TyTa ¢naHqecKlIX nccnenoBaHliii 38 OK838HHOe rocTenpHHMCTBO. 
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