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11ccnenoBaHHe CilOHTBHHO nensJIIlllXCSI H30MepOB npencTaBnSieT 6onbWOlf 

HHTepec, T,K, 9TH H30Mepbl, no-BHAHMOMY, CBSI38Hbl C He06bI'lllblMH COCTOSIHH-

5IMH SIAep. p SIA CBOHCTB .CilOHTaHHO nemJIIlllXCSI H30MepoB H oco6eHHOCTeH ol3-

pa30B8HHSI HX B paanH'lHbIX SIAepHbIX peaKUHSIX yKa3bIBaeT Ha cnm1rny10 CTpyK-

/1 / 
Typy 6apbepa neneHHSI, Pac11eTbI B.M. CTpyTHHCKoro noKaaantt, 'ITO 

peanbHbIH 6apbep neneHHSI MO)KeT HMeTb AByrop6y10 4>opMy (pttc. 1 ). 11ao

MepHoe COCTOSIHHe SIBnSieTCSI HH)KHHM ypOBHeM BO BTOpoil:, 6onee MenKoil, 

IlOTeHUHanbHOH SI~e. Eap~ep, paanenSIIOIDHH noTeHUHanbHbie SIMhl, SIBnSieTCSI 

a - H , y -nepeXOAOB, KOTOpble AO HBCTOSimero 

BpeMe,HH eme He 06Hapy)KeHbl, ITo3TOMY OCHOBHbJM HCTO'IHHKOM CBeAeIIHH 06 

H::30MepHblX. COCTOSIHHSIX 7ny)KaT SIAepHbl,0 peaKUHH o6pa30B8HHSI 9THX COCTOSI

HHH. ITpu 3TOM, ecTeCTBeHHO, HaH6onee onpene11~11~b)C peaynbTBThl MO)KHQ 

nony'lHTb H3 aHanuaa ".BMbjlC. Ilp<,>C'I'.bl~ peaKUHH 1 TBKHX1 HanpHMep, KaK peaK

llHH 'panttaUHOHHOI'O- 38XB8Ta TennoBbIX Heil.TpOHOB. AHanH3 9THX pea1muil: Ha 
,, ' . .··· ;'' . . :,. ' 

.. O!=,HOB'e, Monenu AByrop6oro 6apbepa noaBomieT nony'lHTb PSIA cBeA~HHii o ero 

ci>OP¥~• 
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BbIJIU uccneJlOBaHbl peaKUHU paanaUUOHHOI'O 3aXBaTa TennOBblX HeliTp0-

242 A 244 /2/ 
HOB, npUBOJlSIIUUe K cnoHTaHHO aenSIIUUMCSI U30MepaM m U , Am . • 

OaHaKO MeTOJlUKa, ucnO.Tih30BaHHaSI B 3T0ll pa6oTe ( UMnynbCHblll ny'IOK Ten

nOBblX HeliTpOHOB U U3MepeHue BblXOJla OCKOnKOB aeneHUSI Me)!{ llY UMnynbca

MH), He noaBonsieT pacnpocTpaHHTh noao6Horo poaa uaMepeHnsi Ha apyrue 

cnOHT8HHO aensimuecsi U30Mepbl, KOTOpbie, KaK npaBuno, UMeIOT BpeMeHa 

lliU3HU riopMKa MHKpo- U HaHOCeKyHJl. 

B cny'lae U30MepHblX. COCTOSIHHll C BpeMeHaMU lliU3HU MeHee 1 ~KCeK 

Momao ucnonh30BaTh apyroli cnoco6 Ha6nroaeHusi cnoHTaHHo aenS11Uerocsi uao

Mepa, o6paayromerocsi npu aaxBaTe TennoBoro HeliTpoaa. TTocKonhKY o6paao

BaHHIO cnoHTaHHO aensimerocsi U30Mepa npeamecTByeT KaCKall Y -KBaHTOB, 

TO OCKOnKU aeneHUSI OT pacnaaa U30Mepa 6yayT aaaepmaHbl no OTHOllieHUIO 

K 3TUM y -KBaHTaM, npu'leM Benn'luHa aaaepmKu onpeaensieTcsi BpeMeHeM 

lliU3HU U30MepHOI'O COCTOSIHUSI. TaKUM o6pa30M, Ha6nroaeHue 3ana3JlbIBaIOIUU_X 

COBnaaeHuli OCKOllKOB aeneHHSI" y -KBaHTOB B nOCTOSIHHOM noTOKe Ten-

llOBbIX HeliTpOHOB 6yaeT yKa3bIBaTb Ha o6pa30BaHue cnOHTllHHO aensimerocsi 

U30Mepa. HanH'IUe uenoro psiaa U30MepHbIX COCTOSIHUll B OCKOnKaX aeneHUSI 

He MOllieT UCK83UTb 3TH U3MepeHUSI, T.K. B 3TOM cny'lae y -KBaHTb! aa-

aep,!(BHbl no OTH0llieHHIO K OCKOllKaM. TaKaSI MeTOAHKa, Kp0Me Toro, noaBonsi-

eT H3MepHTb cneKTP y -uany'leHHSI, 3acenSIIOIUero U30MepHoe COCTOSIHUe 

" TaKHM o6pa30M nocTpOUTb CXeMy ypoBHeli, CBSI3aHHblX C U30MepHbIM COCT0SI 

HUeM. 3Ta cxeMa ypOBHeli cymeCTBeHHO 3aBHCHT OT npnpOJlbl U30MepHoro 

COCTOSIHHSI, noaTOMY H3MepeHHSI TaKHX cneKTPOB 

nmoT 6onbmoli HHTepec. 

y -uany'leHnsi npeacTaB-

TaKOI'O poaa MeTOAHKa 6hrna ucnonb30BaHa B aaHHOll pa6oTe llllSI Ha6nro-

. 236 U 
JleHUSI cnoHTaHHO aensimerocsi U30Mepa npu aaxBaTe TennOBb!X HeliT-

pOHOB. 8TOT U30Mep C nepuOJlOM nonypacnaaa 100 HCeK H3BeCTeH U3 peaK-

- _ /3-5/ 6 • /6,7/ TT 
uuu C JleHTOHaMH " bICTpbIMH He!,ITpoHaMU • OCKOllhKY B S!Jlpe 

ypaHa nepeXOllbl C 3Heprueli Hume 150 K3B npaKTU'leCKU nonHOCTblO KOHBepTH

poBaHbI, yao6Hee U3MepSITb coimaaeHUSI aneKTpOHOB KOHBepcuu C OCKOnKaMu 

e - f -COBnaAeHusi). 
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CxeMa SKCnepHMeHTanbHOH ycTaHOBKll npe/lCTaBneHa Ha pnc. 2. Heil:Tpo-

Hbl c sHe.pr1rnil: 14,7 MsB, nony11aeMbie B peaKUHH 
3 II + d Ha Heil:TpOH-

HOM reHepaTope Hf-200, 3aMe}lmmHCb /lO TennOBbIX SHeprn•ti B 6noKe ll3 na

paqmHa. Me*llY napaqiHHOM ll }leTeKTOpaM11 OCKOnKOB H SJleKTPOHOB KOHBepCllll 

IlOMemancSI CBllHUOBbIH SKpaH TOnlUIIHOH 10 CM /lnSI sam11Thl OT qJOHa y 

11snytte.H11SI. neT0KTOpb! 6bmll OKPY*eHbl rpaqiHTOBbIM OTpa}Ka TeneM }lnSI yBe

n1111eHHSI IlOTOKa TennoBbIX .Heil:TpOHOB. IlOTOK TennOBb!X Hel1TpOHOB HHTeH-

5 H 235 • 2 
CHB.HOCTblO 10 2 06ny11an Mllllle.Hb H3 u TOnlUIIHOII 2 MrlcM , 

CM CeK 

nnomallblO 4 CM2, Ha.HeCeHHYIO Ha anIOMllHlleByIO IlO}lnO}KKY TOnlUHHOil: 7 MK. 

OcKonKH }leneHHSI ll3 MHIIIe.Hll perncTpnpoBanHCb KpeMHHeBh!M IlOBepXHOCTH0-

-6apbepHbIM }leTeKTOpoM, a sneKTpOHbl KOHBepCHH - nnaCTH'leCKHM CUHHTlW

nSITOpOM TOnlUHHOH 80 MK ll /lHaMeTpOM 30 MM, yKpenneHHbIM Ha qJOTOYMHO

}KllTene 4>3Y-36. ManaSI TOnlUHH_a CUHHTHnnSITopa 6bma BhI6paHa }lnSI yMeHb-

IIIeHHSI qJOHa OT y -nsny11eHHSI, Bbi3bIBaeMoro IlOTOKOM Heil:TpOHOB B 

3aMe}lnllTene, CBHHUe, }leTeKTopax OCKOnKOB ll sneKTPO.HOB. I1MnynbCbl C 

qJOTOyMHO}KllTenSI IlOCTynann Ha "6bICTpb!H" /lllCKpllMHHaTop, KOTOpb!H OT6npan 

sneKTpOHbl KOHBepCllll B }lHanasoHe SHepruil: 30-150 KSB, a C /lllCKPHMHHaTopa 

- Ha 0/lllH ll3 BXO/lOB npeo6pa3oBaTenSI BpeMSI-aMnnnTy/la (Ha /lpyroil: BXO/l 

IlOCTynann ycnneHHbie llMnynbCbl c nonynpoBO/lHllKOBOro }leTeKTopa}. Ilpeo6-

pa30B8HHblll TaKHM o6pa30M ll3 BpeMeHHOro B aMilnHTy/lHblll cneKTP HMITynb

COB IlO/'laBancSI Ha 128"".KaHanbHbIH aMilnHTy/lHhIH aHanH38TOp 0 

nm1 IlOIICKOB /lpyr1IX BeTBeil: pa3pSl/lKll ll30MepHbiX COCTOSIHllH ll3MepSI

nHCb T8K}Ke COBila}leHIISI sneKTpOHOB KOHBepCllll B TOM }Ke }lllana30He SHep-

rnil: c a -'laCTIIUaMll C SHepr1Ieil: BbIIIIe 5 MsB ( C - a -COBila}leHHSI} 

ll C sneKTpOHaMH KOHBepCHII C SHepr11eil: Bb!We 30 KSB ( C - C - COBila}le-

HHSI}. nnSI perlICTp8UIIll a -'laCTllU 11cnonb30BanCSI KpeMHlleBblH IlOBepx-

HOCTH0-6apbepHb!H /leTeKTOp, 381UH1UeHHblH an10MllHlleBOH qionbroil: OT OCKOn-

KOB }leneHIISI ll a -11acTHU OT pacna/la 235 U • Ilpll ll3MepeHHSIX 

C - C -COBila}leHHH npnMeHSinHCb /lBa ll/leHTll'IHblX qJOTOYMHO}KHTenSI C TOHKll

Mll (80MK} nnaCTH'leCKIIMll CUllHTHnnSITOp8Mll. 
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3aBHCHMOCTh •rncna c - f C - a 1:1 e - e -coananeHttii OT 

npeMeHH aanep}l{KH rrpencTanneHa. Ha puc. 3-5. BeTBh aanep}l{aHHhIX e - f 

COBIIaneHHH ( pttc. 3) C rrepttO/lOM rronypacrrana 70 .± 20 HCeK yKa3bJBaeT Ha 

o6paaonaHtte crroHTaHHo nenmuerocH ttaoMepa 236 U rrp1:1 panuauttoHHOM aax-

BaTe TennonhlX HeiiTpOHOB. OTHOllleHHe 'IHCna 3aII83/lblB8IOIUHX coarraneHHH 

K •rncny H3MepeHHLIX B Te'IeHHe OIIhIT8 OCKOnKOB OKaaanoCb paBHbIM ( 1,2 + 

) 
~ . 

t.. 0,4 •. 10 • 0TcyTCTBHe aanep}l{8HHhlX c - a - 1:1 c - c -coananeHHH c 

TaKl!M }1{0 nepHO/lOM 1103BOnttno orrpenenttTh BepXHHe rpaHHUbl nnH COOTB0TCT-

nyI01I1HX nuno·n pacrrana. 0Kaaanoch, 'ITO '!ttcno a -'IaCTHU C SHeprttefi 

Bl,I1110 5 M::in Mcrnee 0,25, a 'IHCno sneKTpOHOB KOIIBepcHH C SHepruen Bb!llle 

30 Ksn Me11ee 10 OT •mcna ocKonKOB nene1111H. 

4To61,1 113 H3Mepellll0f'O Ha OITl,ITC OTHOIIl0111!5l 'Il!Cna aanep)!<allHl,IX 

I' - f COBIJa/lClll!ii K 'Il!Cny OCKOnKOil neneHll5l nony'IHTh OTHOll!eHHe Ce'IeHHH 

o6paaonaHHH H30Mepa 2:16 ll II nenelll!H ( ~ ) , 11eo6XO/ll!MO 3HaTh a, 
nKnnn npyrux rryTcii paapsIJtKII 11~10MepHoro cocTosJHIIH 11 •rncna '3neKTpouon 

Ko11nepc1111 Ha on1111 aKT o6paaonaHl!H 11a0Mepa. Ha rronyqe1111on nepxnen rpa-

Hl!Uhl nnH KOHnepCHOlllll,IX sneKTPOIIOB Bll/lHO, '-ITO Y'ICT, nKnana y -uanyqe-

111151 c uaoMepHoro ypon1rn MOil\CT cy1I1ecTneH110 H31\teHHTh ceqe1111e o6paaona

HHH crroHTamw nensrmerocsr 11ao~1Ppa 2·16 ll. · . OnnaKo Ta Kasi cuTyauttsi xapaK

TepHa II nnsr BCex npyrux CIIOHTaHHO nenHIUl!XCSl H30Mepon: 113!\!CpSleTCSl nttmh 

BbIxon ocKonKoB nenemrn, a nepx1rnH rpaHttua nnsr 11eTBH y -uany'-leuu si 

acerna .llOCTaTO'IHO BhlCOKasi. Yttcno sneKTPOHOB KOHBepCHll Ha omrn 8K1' 06-

paaoaaHUH U30Mepa cymeCTB0HHO 38B1!CUT OT CX01\lhl yponnen, CBSl3aHHOii C 

1:1aoMepHblM cocToH1111eM. Ecnn CHa'Iana rrponcxonnT aacene1rne yponHeii poTa

uuoHHOii rronOCbI, IIOCTpOellHOii Ha 1!30MepHOM COCTOS!HIIII, a 3aTeM UMeIOT Mee

TO rrepeXO/lbl M0}1{Jly poTaUl!OHHh!Ml:I ypoBHHMH, TO rrp1:1 STOM ucrrycKa 0TCH 

1-2 sneKTpoHa KOHBepCHII. TTOSTOMY MO)KHO rronaraTh, 'IT·o aemJ'IHHa ~ a, 
6yneT Toro )1(0 IIOPHllKa, 'ITO II 1!3MepeHHOe OTHOllleHue 'Il!Cna aanep)KaHHb!X 

-4 
e.- f conrraneHuii K '!Hcny ocKonKoa, T.e. ~ 10 • TTocKonhKY nnsi Hnpa 
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Puc. 3. 3aBHCHMOCTb 'lHCna COBII8Jl0HHH sneKTpOHOB KOHBepCHH c· OCKOnKa-. 

MIi OT BpeMeHH 38Jl0p)KKH. 

Ner - 'lHcno COBITaJleHHfi 

t - BpeMSI 38Jl0p)KKH • 
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PHc. 4. 3aBHCHMOCTb qHcna coananeanw aneKTpoaoa KOHaepcnn c a -qac
TnuaMH OT apeMeHn sanep)KKH. 

N - qucno coananeHHH 
ea 

t - apeMsr sanep)l{Kll. 
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Pnc. 5. 3aBHCIIMOCTb 'l!ICna COBna.neHnii Me)K.llY sneKTpOH8MH KOHBepCllll OT 
BpeMeHn aa.nep)KK!I. 

Nee - ~11cno coBna.neHHH 
.,.. BpeMR aa.nep>KKH. 
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235 U ceqeHue JteneHust B 5,5 paa 6onbwe ceqeHnst paJlnauuoHaaro aax-

naTa TennOBblX HeHTpOHOB, TO U3OMepHoe OTHOWeHue (oTHOWeHue ceqeHUH 

o6pa30BaHUSI U3OMepa K ceqeHUID o6paaonaHUSI smpa B OCHOBHOM COCTOSIHUU 
a . ~ 

_::_L_ ) COCTaBnsteT "" 5. 10 • 3Ta nenuquHa 6nuaKa K U3OMepHblM 
a" 

oTHOWeHUSIM I\ pnaKUUSIX C aapmKeHHb!MU qaCTUUaMu, IlpUBOJlsiWUX K CTIOHTaH
/3 8/ 

HO nens!lllUMCSI ll3OMepaM aMepuunst U nnyTOHUSI ' , 

TTpencrannsteT UHTepec nponecTu cpanHeHue nonyqeHHhIX B JlaHHOH pa-

6oTe · OTIIOWenuii ~-
Uc 

· 24 l 
pea KUH ii .-\m n, y 

npeMst KaK OTHOllleHUSI 

al " ----ag 
C COOTBSTCTBYIDlllUMH OTHOWeHUSIMU Jlnst 

f42m,\m C TennOBb!Mll • /2/ B HenTpOHaMU • TO 
a1 
ar 6nuaKu no nenuquue 

-4 ( "' 10 ) , OTHOllleHlle 

~-L 
a~ 

!Wst 2~ull 242m A 
n 1000 paa 6onbwe, qeM Jlnst m • T aKoe 6onb-

woe paanuque oTuomeHufi ~- o6~stCHsteTcst n MOJlenu JlByrop6oro 6apbe-
ag 

pa TeM, qTo BhlCOTa 6apbepa, pa3Jlenstromero OCHOBHOe " ll3OMepuoe COCTOst-

HHst, 6onhwe 3Hepruu cnstau HeiiTpoua B m~pe 242 Am 

2as ll 

H MeHbWe B stnpe 

B aaKmoqeuue anTOpb1 n1,1pa*aIDT 6naroaapuocTb aKaaeMHKY r.H. <l>ne

pony aa TIOCTOSIHHblH UHTepec K pa6oTe. 
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nonyqeuae cnonTanuo Jiensi:merocsi u3oMepa 236 U npu paJiua11uoaaci 
38XBaTe Tenn0BhlX HeiiTp0HOB 

nony'leH CilOHTSHH0° )lensimaltcsi: ll30Mep 236 l! C T!-; = 70 HCeK npa 

paJillSIIH0HH0M 3SXBaTe Tenn0BhlX neltTp0HOB, OTHOWenue Ce'leHnit peaK11ult 
o6pa30BSHllSI H30Mepa " JieneHHSI "' 10 - 4• lfaMepsi:nUCb 3ana3JihIBSIOWHe COB-. 
naiteHJrn sneKTpoH_0B KOHBepcuu " 0CK0nK0B JIEineHHSI, 
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Belov A.G., Gangrsky Yu,P., Dalkhsuren B,, P7-5497 
Kuchet A,M. 

Productionof the Spontane~usly Fissionable I~omer 
23 6u at. th~ Radiative :Thermal Neutron Capture 

:The spontaneo~sl~ fissio~ble i~o~er . 
236 lJ. ~vith T ½ = .. 

= 70 ns was produced at the radiative capture of thermal neutrons, The 
ratio between the cross section of the. reactio·n, leading'·fo the 
isomer. production, and. Jhe fission is about 10-4• Delayed conver
sion. electron coincidences and the fission frag~ents were 
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