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flaaapeB !O.A., IlaKOBCKKH M., He~llbeB O.K., 
Oraaecsm !O.ll. 

MH0)!{9CTB9HHOCTb MI'HOB9HHbiX HeiiTpOHOB npK 

cnoHTaHHOM AeneHHK uaoTona 102-ro aneMeHTa 

C MaCCOBbiM 'I:HCnOM 252. 

P15 - 8095 

IJ.nSI H30TOna 102-ro aneMeHTa C M8CCOBbiM qacnOM 252 H nepHOAOM 

nonypacnaAa 2,4 CeK. onpeAeneHO cpeAHee 'I:HCnO MI'HOBeHHbiX HeHTpOHOB 

Ha aKT CllOHT8HHOI'O AeneHHSI~4i =4,15 ±0,30 OTHOCHT91lbHO v =2,69 ±0,01 

AnSI cnoHTaHaoro AeneHHSI Crn . 

flperrpHHT Ofu.e.llHHeHHOrO HHCTHTyTa Jl,nepHbiX HCC.ne,nosamdi. 

,ll,y6Ha, 1974 

Lazarev Yu.A., Dakowski M., Nefediev O.K., P15 8095 
Oganessian Yu.Ts. 

Multiplicity of Prompt Neutrons from S 
Spontaneous Fission of the Isotope'252102 

The average number of prompt neutrons, v , emitted 
in the spontaneous fission of the isotope of element 102 
with mass number 252 and a half-life of 2,4 sec has been 
measurei to be 4,15+0~30 related to P = 2,69+0,01 for 

- M4 -
spontaneous fission of Crn. 

Preprint. Joint Institute for Nuclear ReBearch. 
Dubna, 1974 

@1974 06-.eOUH<?HHbiU UHC,.UIIY• JIO<?pHbiX UCCA<?006QHUU J(y6Ha 

CnouTaHHoe ~e~eHKe - ~pe3BaqafiHo pe~KHH rrpouecc ~~H ~ep ypaua -

.flBJ!SieTCH 0~ K3 OCROBHWC TKIIOB p~08KTI1BHOrO pacmma ~ep C ~~100: 

MHOrKe ~eTHO-lleTHHeK36TOIIH qJepMIDI H 6oJiee T.fDiteJIIiX 3~eMeHTOB pacrra

~aJOTCH HCKJIJJ'U!TeJI:&RO rryTeM CIIOHTBHHOrO ~eJieiDlflo ,If,allte ~M ReKOTOpliX 

He~eTHiiX ~OCTHTOqHO Tflllt9JIRX ~ep, T8KHX K8K 2
61

105[1], 
259

104[2], 

259102[31 BepoHTHOCT:& CIIOHT8HHOrO ~e~eHKH MOMeT 6UT:& cpaBHHM8 C Bepo

HTHOCTbD ~-pacn~a. Ho, 3a KCKJIID~eHKeM ~aHHWC o rrap~aJI:&HWC nepHo~ax 

rro.nypacn~a, aKcnepaMeHTaJibHaH KH!{>opMaUHH o crroHTaHROM ~eJiemm H ~eJie

HKK rrpll HK3KIDC BHeprKRX B036yl!r,ll;eHRH B ue~OM ~M ~ep TflllteJiee qJepM>IH 

OTCYTCTBY8To C ~pyroi CTOpOHH, KMeHHO AeJieHHe H30TOTIOB qepl~!H HHTeH

CRBHO H3~8JIOC:& B IIOCJie~HHe ro,JUl [4.-12] o TJIY60KHe Ka~eCTBeHHHe H3M8-

HeHRH rrpouecca ~eJieHWI rrpH HH3KHX aueprHHX B036yl!f,ll;eHHH, o6uapyllteRHHe 

~ BTHX ~ep, B ~aCTHOCTH, Ra6~eHHe CHMMeTpH~HHX M8CCOBUX pacrrpe

~eJieHH~ OCKOJIKOB ~JIH CIIOHT8HHOrO ~eJieHWl 257t~ [4) H ~eJieHHH 257Fnv 
TeiiJIOBUMH HeiTpOHaMH (4, 5) , YCWll1B8IDT HHTepec K HCCJie~OB8HHHM B 

TpaHcqepMReBol o6JiacTH. 

B Tpauc~pMHeBoA o6JiacTH ~eTaJI:&HHe cBe~eHHH o rrpouecce ~eJieHHH 

e~a JIU MOryT 6iiT:& n~eHii B 6JOOJtaiii:Wee BpeMH 1 IIOCKOJibKY BTO CBH38HO 

co 3HaqJaTeJI:&HHMH aKcrrepHMeHTaJI:&HHMH TPY~HOCTHM>~: BpeMeHa lltH3HH H30TO

noB 0~)100 H8XO~HTCH B ~H8II830He Ce~, ~TO Tpe6yeT rrpoBe~eHHH 

"01'\,-ttn2. "-H3MepeHHft Herrocpe~CTBeRHO Ha IJY'llie T.fDiteJIIiX HOHOB; IIOCJie~

HHe RBJIHIDTCH e~HHCTBeHHHM cpe~CTBOM rrpOHHKHOB8Hllfl B 06JI8CT:& BJieMeR

TOB c1_~100. CTOJI:& lie pe3KO, KBK H BpeMeHa JEH.3HH, COKPa!llaiOTCH ~OCTYII

HHe KOJIH~eCTB8 HCCJie,I~YeMiiX ~ep. BMecTe C TeM HeKOTOpiie cpe~HHe xapaK

TepHCTHKK ~eJieHHH ~ ~a KOpOTKOlii1BYmJiiX ll30TOIIOB MOryT 6iiTb orrpe~e

JieHH C ~OCT8TOqHOE CTeTieH:&D TOqHOCTK. HaCTO~ pa6oTa rrpe~CTaBJIHeT 
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C060H rrepByro ITOITHTKY ITO~yqeHRH T8KOH KH~OPMaUHH: HaMH orrpe~e~acb 

MHOE6CTB6HHOCTb MrHOB8HHHX H6HTpOHOB rrpH CITOHTaHHOM ~e~eHHR H30TOITa 

102-ro 3Jl6M6HTa C MaCCOBHM 'Il1C~OM 252. 

M30TOIT 252102 HMeeT rrep110~ ITOJiypacn~a 2.4t0.2 CeK H C BepOSITHOC

TbD~1/J HCITHTUBaeT CITOHTaHHoe ~eJieHHe [1,13] • 0H 6UH llOJiyqeH paHee 

B !U(epHOH peal<l..(llH Zllit1 (~, oi'll) 2521oz, Ce'ieHHe KOTOpOit ITpH 3F. '"·

rHH HOHOB 117 M3B ~OCTHraeT M8KCJ1MYMa, paBHOrO 1,5~10-32 CM2 ~BeT
BH cnoRTaHHoro ~eJieHHR; rrpa aToM CYMMapHoe ~KTHBHoe ce'ieHHe o6pa-

30BaHHa OCKOJIKOB CllOHTaHHOrO ~eJieHRH ~ep - rrpO~TOB ~HOBHX peaK

URH He rrpeBHwaeT ro-34 crl- (I] • 
BKcrrepl1MeHTH rrpOBO~HJIHCb Ha BHBe~eHHOM nyqKe HOHOB Ul{KJIOTpORa 

Y-300 Jia6opaTopuu smepHHX peaKU:lii OIDrn.MHweHb us o6oraiiieHHoro 235U 
( ~ 90%) TOJIIIliDIOH I Mr I cM2 o6JiyqaJiacb nyqKOM ROHOB 22Ne c :meprueit 

117 MaB H RHTeHCHBHOCTbD~I012 'i8CTHD/CeK. anpa OT~a'ill, BH6HTHe HS 

MMWeHH sa c'ieT sHa'iHTeJIDHoro HMITYJihca HaJieT~ 'iaCTHU, co6upaJIHcb 

Ha TORKOM C60pHHKe HS aJIDMHHHRo C6opHHK COBepwaJI BOSBpaTHO-llOCTynaTe

JlbHOe ~UEeHHe Me~ MHWeHbD H ~KTHBHHM U6HTpOM 60JibWOrO ~eTeKTOpa 

HeRTpOHOB ~eJieHRH, r~e, B CBOD O'iepe~b, 6UH paCllOJIO&eH llOB6pXHOCTHQ-

6apbepHHR SL<Au)-~eTeKTop c BKTHBHOH llJIO~~bm 12 cM2 ~JIR perHcTpaUHH 

OCKOJIKOB CITOHTaHHOPO ~eJieHRH HCCJie,JzyeMHX .a:.n;ep. P~OM B HeS8BRCHMOM 

06'beMe llOMe~aJICfl e~e O~HH S~ (Au )-~eTeKTOp BMeCTe C 14CTO'IHHKOM HS 
244Cnt, CllOHTaHHoe ~eJieH!4e KOTOporo CJIYEHAO ~ HerrpepHBHOI RaJIH6poB

KH ~eTeKTOpa H6HTpOHOBo C6opHHK ITpHBO~Cfl B ~HZeHHe llHeBM8TH'!eCKOH 

CHCTeMoii, KOTopaa o6ecne'!HBana ero nepe6poc Ha paccToRHHe 0,5 M sa 

0, 2 CeK • .l3 K~OM H3 ~YX Kpaih!HX llOJIO&eHHI - nepe~ MnWeHbD H nepe~ 

SL<Au )-~eTeKTopoM - c6opHHK ocTaH8BJIHBMca Ha BpeMR 3, 6 ceK. TaxRM 

06pa30M, Ul{KJI HaKOllJieHRH ~ep OT~a'ill Ha C60pHl1:K6 nepHO~'ieCKH CMeH&Il

CR Ul{KJIOM perHCTpaUR}! HX CllOHTaHHOrO ~eJieRRH. Ha BpeMR nepe6poca H 

perHCTpauaR YCKOpHT6Jlb 6HJI BHKJim'IeH. 

Hei!TpOHH perHCTpHpOBaJIHCb B COBll~6Hl1H C OCKOJIKaMH ~eJieHHR napaJI-
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JI6JIDHO ~JIR HCC~e,JzyeMoro ( 252102) R 3TaJIOHROrO (
244Cnv) H30TOIT0Bo ~e

TeKTOp HeitTpOHOB [14} COCTO&Il H3 36 nponOpUROHaJibHHX ~e-c'!eT'iHKOB 
BHCOKOrO ~aB~eHRH, norpy&eHHHX B 3aM6~TeJib H3 llJI6KCHrJiaca. HMilyJibC 

JID6oro St (Au )-~eTeKTopa, BH3BaHHHH ocKoJIKOM ~eJieHRH acCJie,JzyeMoro MH 

3TaJIOHHOrO ~pa, a TaKZe HMIJYJibC reHepaTopa QJoH8, HMHT:IIpymmHH OCKOJI<K 

~eJieHHR, paspeWaJI perHCTpai:IHIO H6RTpOI:l0l3 B Te'leHae 130 MKCeK OT MOM6H

Ta ero noRBJieHHR. ~ K~oro aKTa cnoHTaHHoro ~eJieHHR 252
102 onpe~e

~acb aMITJIHTy~a o~oro l13 OCKOJIKOB, BpeMH ITORBJieHlilJl OCKOJIK8, OTC'lHTaH

HOe OT MoMeHTa ocTaHOBKH c6opHli!Ka ~ep nepe~ St<Au )-~eTeKTopoM, a 

'lHCJIO saperHCTpllpOBaHHHX H6HTpOHOB. ~ CITOHTaHHoro ~eJieHHR 244
Crrv 

onpe~e~aCb aMITJIHTy~a OCKOJIKa l1 'iHCJIO HeHTpDHOB, MH ~HOBHX C06HTlt!ll

TOB~RO 'lHCJIO He~TpOHOBo PerHCTpMpJIDmaR 3JI6KTpOHMK8 6HJia CBSl38Ha C npo

rpaMMHo-ynpaBJIReMHM KaHaJIOM MaJIOii BH'lllCJililTeJibHoii MaWHHH TPA-1001, c 

TIOMO~D KOTOpOH OC~6CTB~0Cb HaKOITJI6Hli16 l1 npe~apHT6JlbH8R o6pa60T-

Ka M~OpMaURH [14]. 

Ha UKKJI peracTpauau ycKOPHTeJib BHKJID'laJICH, o~HaKo ypoBeHb ~Ra 

6HJI ~OCTaTO'IHO BSCOKHM: B Cpe~HeM perHCTpMpOBaJIQCb 09 66 ~HOBHX H6HT

pOR8 Ha ~eJieHHe. 0CHOBHHM HCTO'lH:IIKOM ~Ha RBJIRDTCR He~TpOHHO-o6ora
~eHHHe l130TOllH JierKHX 3JieMeHTOB- HSJIY'laTeJIH 38IT83~aroml1X H6~TpOHOB, 

B -qacTHOCTH, 17N ( T
1

;
2 

= 4.15 ceK). BTH ~pa o6pa3Yl!lTM c ce'leRRH

MH ~Io-26 CM2 B peaKUHRX nepe~a'll1 HYKROHOB npaKTH'l6CKH Ha JIIDdOM H3 

MaTepHanOB TeXHoJiorH'leCKHX ~eTane~. OKPYEBDmHX Mli!meHh. ~ JM6HbweHli1R 

~Ha ~eTeKTOp H8~Tp0HOB 6HJI OT~eJieH OT peaKUllOHHOH KaM8pH CJI06M napa

~l1H8 C 6opoM M OKpj'JleH K~Mli!eM.IlOCKOJibKY ce'leHne o6pa30B8Hl1R 
17

N 
Ha yr;repo~e cpaBH!4TeJibHO MaJIO, B KOHCTPYKURJil pe8KUJi10HHOM KaMepH wnpo-

KO MCITOJib30BaJICR rpa~To 

B COOTBeTCTBllli C o~aeMOH B6Jllil'lHHOH a<{llleKTa Ha c6opHHK9 Ha6JUo

~aJIOCb OKOJIO 10 CITOHTaHHHX ~eJI6Riilil: B 'laC. CyMMapHoe 'lHCJIO saperncTpH

poBaHHHX ~eJieHHH COCTaBHJIO 178. Mx BpeMeHHOe pacnpe~eJieHHe COOTBeTCT

ByeT nepHO.IG'" nOJiypacn~a 252102, paBROMY 2,4 ceK. 
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3RcneplL\1eHT8JI:bHHe ~aHlihle npe~CTaBJlelill Ha puc. I. nwTorpaMMa no

K831ffiaeT pacrrpe~eJiemw 178 aKTOB cnoHTrumoro ~eJieHHR no 'IDCJIY 3ape

rucTp11poBaHI!HX Heil:TpOHOB rv • Ha puc.I rrpHBo~HTCR TaruJte HOpKupoBaHHoe 

p8cnpe~eJieHJ1e MHOllteCTBeHilOCTn HeiiTpOHOB, perHCTpHpyeMWC llpH CIIOHT8H- ~ 

HOM ~eJiemm 252
102 (,no B!i'IDT8HHR ip<lH8){F~}, H pacrrpe~eJieHHe MHOJ!teCT

BeHHOCTH qJOHoBwc Hei\TpoHoB { B~. RaE cJie.zcreT H3 aTHX ~8HHWC, B cpe.n-

HeM Ha O~HO cnOHT8HHOe ~eJieHHe perHCTpl1pOB8JIOC:b 2,37 Reil:TpOH8, l1 0t66 

H3 HHX ~OJI~H 6UT:b OTReceH!i K q~Ry. ~KTHBHOCT:b perHCTp8~1H He~TpO-

HOB ,neJieHHR C ,onpe,neJieHHaR no l13BeCTHOMJ' 3H8'lellliKl V = 2, 69±0, 01 ~JIR 
cnORTaHHoro ~eJieHRR 244 c~, COCTaBHJia (41 9 4!1,5)%. ilOCKOJI:bKY CTieKTp 

HeHTpOHOB ,neJieffiLII 252102 HeH3BeCTeH, a aqipeKTHBHOCT:b ,neTeKTOpOB ~aR-
HOro THI18 38BHCHT OT 3HeprHH HeitTpOROB O'leH:b CJia6o, BeJIH'IDHa C =41,4% 

6UJia TipHHRTa Ta~e 11 ,nJIR 
252102. ilOCJie BBe~eHHR He60JI:biUOH TIOTipaBKH 

Ha npoc'!eTu, B03lUIRammue H3-3a KOHe'!Horo pa3pe~ero BpeMeHH npu pe

rucTpau,mr .D:BYX H 60Jiee Hei!TpoHoB, 6UJio onpe~eJieHo cpe~Hee 'IHCJIO MrHo

BeHHHx He:l!:TpOHOB Ha 8KT CTIOHT8HHOrO ~eJieHHR; 

V C252ro;e) = 4, I5"t 0,30 • 

Onpe~eJIRR MeCTO TIOJIY'leRHoro pe3yJI:bT8T8 B CHCTeMaTHKe 'IDCeJI V ,ll;JIR CTIOH

TaHHoro ,neJieHHR ~ep [15] , He06XO.l(llMO OTMeTHT:b CJie~ymJ.ee. ECJll1 TipH 

nepexo,ne OT 
252Cf , ,nJIR KOTOporo V = 3, 735±0, 014, K TRllteJlliM l130TOTiaM 

~IJMM 256
Fm.CV= 3,73±0,18 [8]) H 

257F~C17 = 3,77±0,02 [6,9]) 

cpe~Hee 'l!ICJIO Heil:TpoHOB TipaKTH'IeCKH OCT8eTCR TIOCTORHHHM, TO YBeJIH'le

HRe ~ Ra 4 e,nHHHUU, TiplffiO,IJ;Rillee K CpaBHMTeJI:bHO JierKOMY 1130TOIJY 102-ro 

aJieMeHTa, BepoRTHO, BJie"<IeT 3a co6oil: 3aMeTHoe YBeJIHtieHHe 'V • 
3KcrrepHMeHTaJII>HHe ,n8HHHe TI03BO~ onpe,neJIHT:b Ta~e p8cnpe,neJieHHe 

'IDCJI8 He:l!:TpOHOB~}. ~ 3TOrO rrpe~e BCero He06XO,ll;HMO ,neTaJI:bHO Y'!eCT:b 

qoR H TIOJIY'!HT:b pacnpe~eJieRHe~}, OTpaJJta~ee perHCTpupyeMJD MHOllteCT

BeHHOCT:b HMeHHO ReHTpOHOB ,neJieHHR. oTa 3~8"'18 CBO,ll;RTCR, B TipHHIJ;i!Tie, K 

pemeHHID CHCTeMH ypaBHeHH:l!: 

l-=111 

'?, Bi..Ftt.-t =F: , n,=o,!,2 1 ... ,tvm. ... x' 
v=o 

6 

1 
J 

252102 O,i \ I ... \ I 
50 

40 ~ 
s 

30 ~ 

~ 

20 ! 
10 

"-
0 

liEUTROif liUIIBI:R n 

J?Hc.I. Pacnpe,neJieHUe BKTOB CTIOHT8HHOI'O ,neJieHl1R 252102 no 

'IDCJIY 38perHCTp>tpOB8RHWC He:l!:TpOHOB (rHCTorpaiiiM8, 

TipaBBR lliKaJI8). HopMMpoB8HHHe pacnpe~eJieHuH MHoJitecT

BeHHOCTH perHCTpnpyeMUX HeHTpOHOB ~JIR 252102 (CITJIOW

HaR KpHBaR) l1 .l(JIR qoHa (1UTpHX-nyHKT!1pH8H KpHB8H) • 

7 



r~e F~ - Herrocpe~cTBeHHO Ha6~aeMaH BepoRTHOCTL perHcTpa~u ~ Heil:T

poHOB Ha aRT ~eJieHI1R, B~ - BepoRTHOCTL perHcTpa~ L <IJOHOBHX Heil:TpOHOB. 

,1J,aJiee, ytrn:THBM ::$IJeKTHBHOCTb ~eTeKTOpa C , MeTO~OM CT8THCTk!'!9CKOH pe

ryJmpH38~J.i [16] MO~O BOCCTaHOBHTb peaJibHOS pacnpe~eJI9HJ.19 '!HCJI8 HS!T

pOHOB V , HcnycKaeMWC ~e~cR .H.IUJOM. IIOJIY'IeHHoe TaKJ.iM o6pa30M pac

npe~eJieHHe{P,} ~J!J'I crroHTaHHoro ~eJieHHR 252102 npe~cTaBJieHo Ha p:r.1c.2. 

QueHKa ~ucrrepcY~ aToro pacnpe~eJieHHR ~aeTpeayabtartS~-v4. ~ cpaBRe

HJ.iR H8 puc.2 TIOK838HO pacrrpe~eJieHJ.ie '!HCJI8 Heil:TpOHOB ~ 244c~. onpe

~eJIBHHOe HaMJ.i B pa6oTe [15] • KaR cJie,mreT u3 IJHc.2, pacnpe~eJieHHe 
'!HCJia Heil:TpoHoB ~ 252102 RBMeTCR ropa3~o 60Jiee rnMpoKHM. K coxaJie-

HHID, MaJiaR cTaTHCTHKa :11 TPY~OCTH, CBR3aHHHe c yqeToM 3Ha'l!.iTSJILHoro 

~Ha, He rro3BOJ!J'IIDT c~eJiaTL 60Jiee onpe~eJieHHHX KOJIJ.i'!eCTBeHHHX 3aKJIDqe

HHil: o rnMpuHe aToro pacnpe~eJieHHH. 

HHTepeCHO OTMeTHTb, '!TO B aMTIJIHTY~HOM crreKTpe 3aperHCTpHpoBaHHHX 

OCKOJIKOB CTIOHT8HHOrO ~eJieHHR 252102 (pHC.3) ~OCT8TO'!HO onpe~eJieHHO 
Bl:l,I\BJieHbl ~Be rpym:m aMTIJlllTY~, HeCMOTpsl H8 TO, '!TO ::$IJeKTKBHaR TOJIIIIH

H8 HCTO'!HHKa, orrpe~eJIReMaR rrpo6eroM JUI:SP OT~8'!H B c6opHHK9, COCTaBJ!J'I

Jia 0, 4-0,5 Mr I cM2 , a reoMeTpH'!eCKM ::$IJeKTKBHOCTL perHCTpa~H ocKoJI

KOB 6HJia 6JIH3K8 K 2'lf • He J.iCKJIDqeHO, 'ITO T8KaR ~pMa 8MIIJIJ.1TY~OrO 

crreKTpa OCKOJIKOB MO~eT 6~Tb o6ycJIOBJieHa 3aMeTHOH 8CHMM9TpHeil: CllOHTaH-

HOrO ~eJieHHR 252ro2. 

.A:BTOp~ 6Jiaro~apRT 8K~eMHK8 f .H.~JiepoBa 38 IIOCT8HOBKY 3~8'!H, 

llOCTORHHYID TIOMeplllliY UCCJI9~0B8HHH H CTJ.IMYJIHpYIJlllHe o6cyXUJ;eHRR. 

.A:BTOPH Tip!.13HaTeJILHll ll.B.HbJiecoBy, rl.M.llnoTKO H B.A.mep6aKOBY 38 

TIOMO!I\b B rrpOB9~9lll!H 3KCTI9pHMeHTa. 

8 
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