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. l1ccne)l0Bam1e nenrnx 3ap5DKeHHhIX qacn1u (JI3q), 
BblJleTaIOIIUIX IIplf ,ueJieHlflf }I)lpa lf3 o6JiaCTlf rneiiKlf, )laeT 

BO3MO)KHOCTb IIOJiyqaTb lfHqJOpMaumo O }I)lepHOM BeIUeCTBe, 

. HaXO)l}Ill(eMC}I .B tteo6bI'IHOM 3KCTpeMaJibHOM COCTO}!Hlflf B6Jilf3lf 

TO'IKlf pa3pbma, a TaK)Ke o Mexattlf3Me a)lepttoro )leJieHlf}I. 

J13yqettmo Hlf3KO3HepreTtt'IeCKOro H CIIOHTaHHOro )leJieHlf}I 

T}I)KeJiblX }I)lep, KOf)la BMeCTe C )lBywI T}I)KeJibIMH OCKOJIKaMH 

o6pa3yeTC}I O)lHa _JI3q - p, d, t, . a H Jlpyrne lfaCTHUbl (TpOHHOe 

)leJieHtte), . IIOCB}IIUeHO MHO)KeCTBO KaK TeopeTHlfeCKHX, TaK H 

3KcrrepttMeHTaJibHbIX pa6oT. TiocJie)lttlfe pe3yJibTaTbl B 3TOH o6JiaCTH 

)laHbl B o63ope [1]. BepoaTHOCTb TpOiiHoro )leJieHlf}I HeBeJIHI~a H 

COCTaBJiaeT )lBa-TpH co6blTlf}I Tpoiittoro )leJieHlf}I Ha TblC}IlfY aKTOB 

6ttttapttoro )leJietttta. Hatt6onee rrontto myqetto )leJieHHe, 

corrpOBO)K)laIOIUeeca lfCIIYCKaHHeM )lJIHHHOIIpo6e)KHblX aJibcpa-

'IaCTlfU co cpe)ltteii atteprtteii oKoJio i6 MaB, rrocKOJihKY 

BepoaTHOCTb TaKOfO co6bITlf}I COCTaBJiaeT 6onee 90% OT IIOJIHOH 

BepoaTHOCTH 3MlfCClflf. JI3q_ 

HoByro ueHHYIO HHcpOpMaumo O a)lepHOM )leJieHlfH MO)KeT 

. )laTb lfCCJie)lOBamJ.e )leJieHlf}I, COIIpOBO)K)laIOIUefOC}I O)lHOBpeMeHHOH 

3MlfCClfeii. )lByx lf 6one~ JI3q. )].o HaCTO}IIUefO BpeMeHH H3BeCTHbl 

TOJlbKO )lBe ::>KcrrepttMeHTaJibHble pa60Tbl, B KOT9PhlX 

JICCJie)lOBaJiaCb O)lHOBpeMeHHa}I 3MlfCClf}I )lByx JI3q (lfeTBepttoe 

)leJieHJJ.e) rrpH )leJieHlflf Tel1JIOBbIMJI HeiiTpOHaMH 
235U [2] H rrplf 

CIIOHTaHHOM )leJieHJJ.lf 
252Cf [3]. ABTOpbl [3] IIO~a3aJIH, 'ITO B 

. 252 · 
qernepHOM )leJieHlfll Cf OCHOBHyro )lOJIIO (rrpttMeptto 80%) 
COCTaBJI}IIOT a-a -COBIIa)leHlf}I tt ~ 16% - a-t -COBIIa)leHlf}I, a IIOJIHaa 

lfHTeHClfBHOCTb qernepHOfO )leJieHIJ.}I He rrpeBbIIllaeT )lBa co6bITlf}I Ha 

106 
aKTOB fomapttoro )leJieHlf}I.' B 3THX 3KCIIepHMeHTax 

lfCIIOJlb3OBaJilfCb BbICOKOHHTeHClfBHbie HCTO'!HIIKH CIIOHTaHHOfO 

(105-106 ~, ) . ,1-. JI3q )leJieHlf}I )leJieHIIII C ' a H)leHTH'PHKaulf}I . 

OCYIUeCTBJI}IJlaCb IIOJiyrrpoBO)lHIIKOBbIMH LiE-E -TeJieCKOIIaMH. l-fa-3a 

HeBbICOKOH reoMeTpH'!eCKOH acpcpeKTHBH(?CTJI )leTeKTHpyiomeii 
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annapaTypbl M3Mepemrn. I1pOBO)UIJ1HCb )lJIHTeJlbHOe BpeWI 

HCCKOJlbKO MCC5.IUCB. 

B HaCT05.IIUefi: pa6oTe noBTopeHbI H3MepeHmI qernepHoro 

)leJ1CHH51 
252Cf H BI1epBble BbII1OJ1HeHbl M3MepeHml qe'rnepHoro 

ueneHH51 
248Cm C HCI10Jlb30BaHHeM CUHHTHJ1J15IUHOHHOH MCTOAHKH 

[ 4]. '.3KcnepHMeHTaJlbHa5.I npoueuypa 3aKJ110qanacb B cneuyiomeM. 

}lBa HACHTHqHblX ACTCKTOpa Ha OCHOBe KpHCTaJlJlOB Csl(Tl) 

(020x0.5 MM) H cpoTOYMHO)KHTenefi: <I>'.3Y-176, ycrnHoB.1IeHHb1e Ha 

paCCT05IHHH 4 MM C AByx I1pOTHBOI10JlO)KHbIX CTOpOH OT "HCTOqHnKa 

crioHTaHHo·ro ueneHm.1, o6ecneqnBann pemCTpauttm co6b1Tnfi: KaK 

TpOHHOro, TaK H qernepHoro ueneHHH. TonIUHHa CUHHTHJ1J15.ITOpOB 

0.5 MM . 6bma BbI6paHa m coo6pa)KCHHH MHHHMaJlbHOH 

qYBCTBHTeJlbHOCTH K n-y -cpoHy, qTo HeMaJlOBa)KHO I1pH H3MepeHH5.IX 

B 6nH3KOH reoMeTpHH. KpHCTaJlJlbl HMeJlH IlO)lJIO)KKy B BHAe 

CBCTOBOAOB H3 oprcTeKJla 020x2 MM. }lmI I10fJlOIUCHH5.I OCKOJlKOB 

)leJleHH5.I l1 aJlbcpa-qacTHU OT ecTeCTBCHHOro a-pacna)la HCTOqHHKOB 
248

cm H 
252

Cf nepe)I )ICTCKTOpaMH yCTaHaBJlHBaJlHCb Al -cponhm 

TOJlIUHHOH 27 MKM. HcToqHHK 
252

Cf HHTCHCHBH~CTbIO ~103 
)len./c B 

BH)le I15.ITHa )IHaMeTpoM· 6 MM 6hm HaHeceH Ha IlO)lJIO)KKY H3 anytt)la 

(Alz03) TOJlIUHHOH 50 MKr/cM
2 

( ~0.2 MKM). HcTO':IHHK 
248

Cm C 

HHTCHCHBHOCTbIO npnMepHO B 1.5 pa3a 6oJiblllefi:, qeM y 
252

Cf' H 

unaMeTPoM 10 MM HMen no)lJlo)KKy H3 Ti TOJIIUHHofi: 1.5 MKM. 

KpnCTannbI Csl(Tl) c cppoHTanbHOH CTopoHbI 6hmH noKpbITbI 

IlJICHKOH H3 ' aJ1IOMHHH.3HpoBaHHOro JiaBCaHa TOJIIUHHOH 2 MKM. 

l1)1eHTHcpHKaUH5.1 n3q OCYIUCCTBJI5.IJiaCb MCTO)IOM aHanma cpopMbl 

· nr.mynhca ·· BhICBeqnBaHH.5.1 Csl(Tl) -CUHHTHJIJI5.1Topa • [ 4], qTo B 

oTnnqnn oT AE-E -MeTo)la I103BOJ1HJIO · npoBO)IHTh mMepeHH5.I 

:3HepreTHqeCKHX CIICKTpOB JI3q C 6onee HH3KHM I1OpOroM. Ha pnc.1 

I10Ka3aH I1pHMep . TaKOH H)ICHTHqJHKaUHH, IlOJiyqeHHOH IlpH 

HHTerpnpoBaHHH aHO)IHhlX CH.fHaJlOB C <I>'.3Y BO BpeMeHHhlX 

HHTepBanax T1=(0;0.4) MKC H T2=(1.5;2.0) MKC. 3)1eCb nepBa5.1 

UHcppa 03HaqaeT 3a)lep)KKy . OTHOCHTeJlbHO cppOHTa HapacTaHH5.1 
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Pttc. L TnnnqHa5.I MaTpnua H~CHTHqJHKUUHH JierKHX 3Up}DKCHHhIX 
- 2s2Cf qaCTHU H3 TpOHHOfO )leJ1CHH5.I , nonyqeHHa5.I CUHHTHJI-

mIUHOHHbIM )leTCKTopoM Csl(Tl) 020x0.5 MM H <I>'.3Y-17 6 
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cuma.rrn, a BTOpruI - JlJIHTCJlbHOCTb HHTepBana HHTerpnpoBamrn. 

OuncppoBKa nttcpopMaunn (cBeTOBhIXO.IlhI L(T1) 11 L(T2)) ocyme

CTBJrnnacb C TIOMOIUbIO .D.Byx 3ap51,IlOBO-q}'BCTBHTeJibHbIX KO.D.HpOB

IUHKOB ADC 2249W" cp11pMbI LeCroy. Bn.utto, qTo 11crroJih3yeMru1 

HaMH MeTO,IlHKa TI03BOJ151CT Ha,IlC)KHO H,IlCHTHcpnunpoBaTb p, d, t H 

anbcpa-qacTHUhI, ttaqnttru1 c 3Hepmn 1 M3B/ A. 3nepreTnqecKoe 

pa3pernemie ,IlCTCKTOpOB ,IlJI51 L(T1) COCTaBJI5IJIO 2.9% rrpn 

pemCTpaunn anbcpa-qaCTHU c Ea=7.68 M3B OT ncToqm1Ka _ 
226

Ra. 

CxeMa COBTia,IleHHH ,IlJl}I O)lHOBpeMeHHOH pemcTpaunn JlByx qacTHU 

HMeJia BpeMeHHbie BOpOTa 2 MKC. 

OcHOBHOH ueJibIO HCCJie)lOBaHHH 5IBJI51JIOCb cpaBHeune 

Bep051THOCTeii 3MHCCHH H 3HepreTnqecKHX crreKTpOB n3q B 
~ 248 252 

TpOHHOM H qeTBepHOM CTIOHTaH~OM )leJieHHH Cm H Cf. 

Pe3yJihTaThI H3Mepettnii rrpnBe)leHhI Ha pnc.2(a,6) n B rn6nnue 1. Ha 

pnc.2 rroKaJaHhI 3HepreTnqecKne crreKTphI anbcpa-qacTHU Tpoiittoro 

II 'IeTBepHoro )leJieHH51, H3MepeHHhie O)lHl1M 11 TeM )Ke )leTeKT0pOM C 

TIOMOlllbIO orr11caHHOH MeT0)ll1K11. 3ttepreT11qecKHe crreKTpbI He 

0TKoppeKT11pOBaHbI Ha rr0Tep11 - . B. cpOJihrax 113-3a CJ10)KHOCTl1 

rrepec'IeTa 3HepreT11qeCKl1X TIOTepb, 3aBl1C5IIU11X OT yrna BbIJleTa 
. 252 

aJibcpa-qaCTHU. CrreKTp aJibcpa-qaCT11U qernepHoro .ueneHl151 Cf 

11MCCT cpopMy, 6JI113KYIO K rayccOBOII, ll OTJ111~1111 OT 
248

Cm, 'ITO 

061>51CH5IeTC51 MaJIOH CTaTl1CTl1KOH 11 3cpcpeKTOM 6JIH3KOH reoMeTp1111 

(pa3Mepbl 11CT0'IH11KOB - 06 MM 11 010 MM COOTBeTCTBeHHO ). 113 
Ha6paHnoii crnT11CT11K11 .IlJl51 co6bIT11ii qernepHoro JleJieH1151 ~e 

MO)KH0 C)leJiaTb rpy6ym oueHKY cpe)lHl1X ::mepmii a.-'IaCTl1U 

qernepHoro .uenett1151. CpeJlHl1e 3Hepm11 aJibcpa-qacT11u qernepHoro 

.UeJieHl151 ,IlJl}I . 06011x 113MepeHHbIX HYKJlH.UOB CMeIUeHhl B CTOpOHY 

mi3KHX 3Hepmii 1{p11Mepno mi 2 M3B no OTHOllleHHIO K cperiHl1M 

3Hepm51M rrpn TpOHHOM .ueneHl111. 3T11 .uattHbie cornacyioTC51 C 

pe3yJihTaTaMl1, rronyqeHHbIMl1 B pa6oTe [3]. B rn6n.1 TIOKa3aHbl 

KOJ111'I~CTBa 3apemCTp11poBaHHhlX a-a-, a-t -, a-p -COBrra.uett11ii 11 

,IlJIHTCJlbHOCTl1113Mepett11ii. 
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Ta6JZui,a J. Pe3yJlbma,ribl U3.MepeHUU 'lemoep11020 oeJleHUJl 
252CJ U, 

248Cm 

HyKmm Bpewi: H3Me- Kon-Bo a-a- Kon-Bo a-t- Kon-Bo a-p-
peHHii, qac com1aueHnii coBnaueHHii c0Bnauem1ii_ 

2S2Cf 209 57 9 4 
248cm 214 43 7 5 

CKopOCTb CtJ:eTa aJib<pa-tJ:aCTlIU TpOHHOfO ,ll;enemrn O,ll;HHM 

Csl(Tl)-ne-reKTopoM cocnrnmma 0.85 c-
1 

H 0.90 c-
1 

)lJI5I 
252

Cf H 
248

Cm COOTBeTCTBeHHO. OTCIO,ll;a MO)KHO oueHHTb, "ITO "IHCJIO 

cnyqaiiHbIX a-a -COBIIa,ll;eHHH H a-t -COBIIa,ll;eHHH H3 TpOHHOro 

,ll;eJieHH5I He npeBblIIIaeT 10% OT tJ:HCJia 3apemCTpHpOBaHHblX 

COBna,ll;eHHH tJ:eTBepHoro ,ll;eJieHH5I. )loCTaTOtJ:HO 60JiblllOe KOJIHtJ:eCTBO 

a-p -COBna,ll;eHHH o6ycnoBJieHO BblCOKOH HHTeHCHBHOCTbIO 

HH3K03HepreTHtJ:eCKHX npoTOHOB [4]. Pattee B pa6oTe [5] HaMH 

6 24sc -bIJIO nOKaJaHO, "ITO ,ll;JI5I m Bepo5ITHOCTb TpOHHOfO )];eJieHHa C 

HcnycKaHHeM aJib<pa-tJ:aCTHUbl no OTHOilleHHIO K o6bilfHOMY ,ll;eJieHHIO 

Ha )];Ba OCKOJIKa COCTaBJI5IeT (2.3±0.3)· 10-3• )l.rrn 
252

Cf 3Ta 
, 3 

Bep05ITHOCTb no ,ll;aHHbIM [6] paBHa (3.2±0.5)-lff • HcnOJib3Y5I 3TH 

3~atJ:eHH5I H )'1IHTbIBaa reoMeTpHIO HaCTO5IlUHX H3MepeHHH, MO)KHO 

nonyqHTb BepO5ITHOCTH tJ:eTBepttoro )];eJieHH.H C HcnycKaHHeM .D:Byx 

aJib<pa-lfaCTHU no OTHOilleHHIO K 6HttapHOMY ,ll;eJiettmo: 

Pa-o!Pt{
248

Cm) = (1.4±0.3)· 10-7 
H Pa-a1Pt{

252
CO = (2.9±0.6)· 10-7• 

3-rn Bepo5ITHOCTH IIpHMepHO B 5 pa3 HH)Ke, tJ:eM B pa6oTe [3] )lJI.H 
252

Cf, 'ITO MO)KeT 6bITb o6bacHeHO pa3HbIMH reoMeTpH5IMH 

H3MepeHHH. B )];aHHOH pa6oTe B OTJIHlfHH OT [3] He pemCTpH

pOBaJIHCb Jl3'll, BbIJieTaIOlUHe IIO,ll; MaJibIMH yrnaMH OTHOCHTeJibHO 

.D:pyr .D:pyra C HaH60Jibllleii Bepo5ITHOCTbIO. 

IlonyqeHHbie pe3yJihTaTbI IIOKa3blBaIOT, "ITO BepoaTHOCTb 

qernepttoro )leJieHH5I C BbIJieTOM .D:Byx aJib<pa-tJ:aCTHU )lJI5I 

24sc c 2 2s2 2 · 
m Z /A=37.16) MeHhllle, tJ:eM )lJI5I Cf (Z /A=38.ll). 

AHaJIOfHtJ:Haa 3aBHCHMOCTb OT napaMeTpa Z2
/A Ha6JIIO,ll;aJiaCb pattee 

.D:JI5I TpOHHOro ,ll;eJieHH5I [5]. B pa60Te [7] IIOKaJaHo, "ITO TaKOe 

6 

I 

yMeHbII1em1e BepO5ITHOCTH 3MHCCHH .D:JIHHHOnpo6e)KHbIX aJib<pa-,,. 
qaCTHU TpOHIIOfO ,ll;eJieHirn: C yMeHbllleHIIeM z~ / A ,ll;ettCTBHTeJibHO 

,ll;OJI)KHO npOHCXO,ll;HTb BCJie,ll;CTBHe ,ll;ecpopMaUHH 0CKOJIKOB, 

Bhl3BaHHOii o6oJIOlfelfHbIMH 3cpcpeKTaMH. OmmaKOBOe IIOBe,ll;eHHe 

BepoaTHOCTeH . qernepHoro H TpOHHOfO ,ll;eJieHHH B 3aBHCHMOCTH OT 

Z2
/A no3BOJI5IeT C,ll;eJiaTb npe.D:nOJI~)KeHIIe O TOM, "ITO o6a' THna 

.D:eJieHH5I 6nu3KH no cBoeii npnpo.D:e n aJib<pa-tJ:aCTHUhI lfernepttoro 

,ll;eJieHH5I ncnycKaIOTca H3 o6naCTH II1ettKH .D:enameroca 51.D:pa B 

MOMeHTl>I BpeMeHH, 6JIH3KHe K ee pa3phmy. 

TaKHM o6pa30M, B· pe3yJibTaTe np'oBe,ll;eHHhIX 3KcnepuMeHTOB 

ycTaHoBJieHo: 

1) pa3pa60TaHHaa MeTO,ll;HKa no3BOJiaeT perncTpHpoBaTb C BblCOKOH 

3cpcpeKTHBHOCTbIO pe,ll;KHe MO,ll;bl CfIOHTaHHOro ,ll;eJieHH51 C 

3MHCCHeH JierKHX 3ap5I)KeHHbIX lfaCTHU; 

2) 3HepreTHlfecKHe cneKTphI anhcpa-qacn1u B qernepttoM .D:enemrn 
'>52 248 
- Cf, Cm HMeI0T CMememrn ~ 2 M3B B cTopotty HII3KHX 

3Heprntt no OTHOilleHHIO K cneKTpaM B TpOHHOM ,ll;eJiemm, a 

BepoaTHOCTb lfeTBepttoro ,ll;enemrn, no-BH.D:HMOMY, 3aBHCHT OT 

napaMeTpa Z2
/A .D:enameroca ».D:pa. 

Ee3yCJIOBHO, nonyqeHHbie npei.lBapnTeJiblibie pe3yJihTaTbl 

H~aI0TC}I n 6onee BbICOKOH CTaTHCTHKe H .uonoJIHIITeJibHOM 

H3Mepemm yrnoBhIX pacnpe.D:ene1mw 3ap»)KeHHbIX qacnm, lfT06h1 

ycTaHOBHTb npaBHJibHOCTb BblCKa3aHHblX npe,ll;n.JJIO)KelilIH. Pa6oTa B 

3TOM HanpaBJieHHH 6y,neT npO.D:OJI)Ketta. 

B 3aKJIIOtJ:eHHe aBTOpbI ClfHTaIOT npH»THbIM .UOJifOM Bblpa3HTb 

6naro.uapHOCTb npocp. I0.3.IleHHOH)KKeBJitJ:Y 3a nOCTO.HHHbIH 

HHTepec K pa6oTe H none3Hbie JaMeqamrn. 
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Hccneilopa}rn_ 0.llllOBpeMem,all. 3MIICCHll ' . .neyx 11erKIIX . 3apl1)KellllblX .. 'laCTIIU 

(a.:.:. a.~ d. .,- t, :a...,;~)' 1ip1-1. c,;oJITUIIHOM Jleilemm 248cm 1-1 · 
252Cf. H.ne11rnqm~aUllll 

'3ap~)KeH~lblX qacii-lu, H~nymellilblX B TpOHll~M 11-'leTBeplloM .nene111m, ocymeqenll 0
• 

naCb c 'noMowbio1 
• .neyx _Csl(Tl)~neT~Krnpoe Memuol\{ ;11~11:ia · cpop!'.ib1 mmymca 

BblCBe'-IJ18aH~ll CUIIHTIUlnHTOpa. 'EblJIO ycrn110BJ1e110, 'ITO ~:M~ 3T;tx. 11yi<.im11011' eepo~, ' 
, l!THOCTlf 0.llH0BpeMeHH0H 3MHCCHH .neyx aJlbcpa-4aCTHU no OTII0WeHltlO K o6hJ'IIIO!'.IY 

~ , " . ' - - -- ,' - , . ·• . - ' - . / ' ' . ' 

.ne.ne~HIO CO0TBt!Tc-i'iiettim· COCTUBJ,!ml ' (IA± 0,.3)'10-1 . II_ (2.9 ± 0.6)-10-1 •. a 311ep0 
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- Simult~nemis . emission of two·· IIght ~~arged.· Piirllclis (~ ~ ~. -~\-;; ;, a/j,). 
.from sporitaneous fission ~f ~48Cm ( and. 252Cf has be.en_ i~ve{tigat6d .. ld~ntific~ti~;n 

_of-charged:partlcles.in tr_ipfo and;quafernary fission was performed by-pulse shap~ 11 

I anaJysis ~ethod using tW,<? ~sl(TI) counters. The~e w~ie. detern1ined t~e. eri1issi011 I ' 

prob~bilities :oL tw6 light 1°charged· particles for. these 'nuclei:· ( I ."4 ± 0:3)-_IO-?, 

~nd (2.9 £o.6f Io-?. per. binary'fission, respectively: The-inei-gy spectr~- l;f \1tph~ 
particles/ ~easured -in qtiaternaryJission, are shifted with - 2 M_e V to lqw 'energy. 
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