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ilaKoBcKuil M., fla3apeB JO.A., OPattecsrn IO.U. 
P15 - 6518 

Cpennee '-rncno ~lr'H0BeHHhlX Hei'ITpOHOB npu cnoHTaHH0M 

n.0110111111 2 'i
6 Fm 

CTpnBO/lllTrSJ pe3ynbT<1T 113MCpeuuii cpennepo 'Jl!cna MI'H0BeHHbIX He11T

p0HOB ( I' ) np11 cnoHTIJIIII0\1 .1eneu1111 216 Fm : 3,73 + 0,18 0TH0CllTenb

H0 ;; ( 2 • 4 Cm ) = 2 ,no + 0, O::! • 2;<, Fm ( T ', = 2 ,6 -'lac) CllHTe31lp0BaH 

Ha BHyTpe1111er., ny'lKe II0II0B U11Kn0Tpo11a Y-300 fla6opaTOpllll SlllepHb!X peaKUlll" 

OHHH. 

npenpHHT O6'be.((HHeHHOro HHCTHTyTa l!AepHbIX HCCJle.((0BaHHil. 

,ll;y6Ha, 1972 

Dakowski M., Lazarev Yu.A., Oganesyan Yu.Ts. P15 - 6518 

Average Prompt Neutron Number for Spontaneous 
Fission of 216 Fm 

The result of measurement of average 9rompt 
neutron number for spontaneous fission of 216 Fm is qi ven: 

j; = 3.73 ± 0.18 relative to ,- ( 2 ~~ Cm ) - 2.G9 .t. 0.02. 
256 Fm ( T•;, = 2. 6 hours) was synthesized using inner beam 

-of the cyclotron U-300 of the Laboratory of Nuclear Reac
tions (JINR). 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1972 



K HaCTO.IIllleMy BpeMeHH H3MepeHH.11 cpeaHel'O "IHCna Ml'HOBeHHl,IX 

11eilTpOHOB npH CilOHT8HHOM aeneHHH .11aep II ) np0Beae11w nttwb an.11 

cpaBHliTenbHO aonl'O}KHBYlllHX H30TOilOB, 3THM CHnbHO orpaHH'IeHa B03MO>I(-

JIOCTb cncreMaTHKH Bentt"IHH II 

HbIX napaMerpoB aen.11ruttxc.11 .11aep 

B wnpOKHX npeaenax H3Me11e11n.11 HatJanb

z, A, Z
2
/A H T,n.). 

8 .Q8HIIOH CTBTbe npIIBO.QIITC.11 peaynbrar H3Mepel!H.11 II npH cnonran-
256 Fm ( T HOM aenel!HH ½ 

256 
nn.11 CHl!Te3a Fm 

= 2,62 'Jae, cno11ra11noe aene1me 97%), 

ttcnonb30Banacb .11aepea.11 peaKun.11 

238 22 
U ( Ne, p .1n) 

E.C. (90%) 256 256 
Md ------ Fm , 

TI = J,32 'J8C 
½ 

ce'Ientte Koropofi, cornaceo 111 , cocraen.11er = 2 ·1 o-33 cM2 nptt seepnrn 
22 

HOIIOB Ne 0K0no 130 M9B, HaKnonna.11 MHW8Hb, H3I"'OTOBneena.11 H3 

Meranntt'I8CKOI"'O ypaea, o6nyqanacb BHyrpeHHHM ny"IKOM HOIIOB UJIKnoTpo-

118 Y-300 na6oparoptt11 smepHbIX peaKuttfi Ol1Hl1 nere11cttB11ocrb10 = 
13 

= 6• 10 qacT/ceK B T8'I8HHe .QBYX 'I8COB,nocne o6ny'IeHH.11 noaepxHOCTHhIH cnoii 

MHWeHH pdC'TBopsrnc.11 B 830THOH KHCnore H Tpa11cypaHOBbl8 :meMeHTbl or

aensmHCb or ypaHa cooca;1<J:1eHtteM c La F 

npn H3M9p9HHH 1• ttcnonbaonanc.11 MeToa .napannenbuou perttcrpa-

nntt tteilrponoB aenettn.11 nccneayeMoro n ➔ TAnoH11oro naorona B coBnaae-
11>, 
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HHH C COOTBeTCTBYIOlllHM OCKOllKOM JleneHHSI, lleTeKTOp HeiiTpOHOB CO/lep

.3 
)KHT 36 nponopUHOH8JlbHb!X He -ctJeT'IHKOB,. noMe!lleHHbIX B 6noK-3aMell-

• 
nuTenb H3 nneKCHI'naca. no BbIXO/lHOMY CHI'Hany C'leT'IHKH pacnpe/leneHbl 

Ha 6 I'pynrr, K8)KJl8SI H3 KOTOpbIX HMeeT CBOll yCHllHTellbHO-q>OpMHPYIOlllHii 

TpaKT (paapeu1a10mee apeMSI TpaKTa "' 2 MCeK). B ueaTpe 6noKa pacrro

no)KeHbI llBe He3aBHCHMbie KaMepbl C noBepXHOC THo-6apbepHb!MII Si (Au) -

/leTeKTOpaMH, B 0/lHY H3 KOTOpb!X IIOMemaeTCSI uccne/lyeMblll, a B llPYI'YIO 

- :3TanoHHblll HCTO'IHHK Jleneauii. I1MrrynhC n1060I'O Si (Au) -lleTeKTOpa 

paapemaeT peI'HCTpaUHIO HeiiTpOHOB B TetJeHHe 440 MCeK OT MOMeHTa eI'O 

IlOSIBneHHSI (cpe/lHee BpeMSI )KH3HH HeiiTpOHOB JleneHHSI B JleTeKTOpe 

"' 75 MKCeK). nng H3MepeHHSI <po Ha CHCTeMa peI'HCTpauHH H. aHallH3a nepu-

0/lH'leCKH BKllIO'laeTCSI I'eHepaTopoM, HMHTHPYIOlllHM OCKOllOK JleneHHSI, B 
244 

K8'1eCTBe aTanoHa B ll8HHOM OilbITe HCilOllb30Bancg HCTO'IHHK H3 Cm 

HHTeHCHBHClCTblO "' 13 JleneHuiilMIIH, 3qiqieKTHBHOCTb peI'HCTpaUHH ueiiTpo-

HOB JleneHHSI, onpe/leneauag llllSI 

Menee 0,001 aeiiTpoH/lleneHHe, 

244 Cm , cocTaBnna 48,5%, q>oH -

nng K8)KJl0I'O aKTa /leneHHSI onpe/lenSIIOTCSI: HOMep Si (Au) -lleTeKTO-

pa, 8MilllHTYll8 OCKOllKa H KOllII'leCTBO HeiiTpOHOB, aapeI'HCTpHpOB8HHb!X Ka)K

llOll H3 6 I'pynn .3 He -C'leT'IHKOB, llng q>OHOBbIX C06bITIIll onpe/lenSieTCSI 

TOllbKO 'IHCllO aeiiTpOHOB, aapeI'IICTpHpOBaHHbIX K8)KJl0ll I'pynnoii C'leT'IHKOB, 

3Ta HHq>OpM8UHSI C IIOMOlllblO cneuHanhHOI'O ycTpoiiCTBa conpg>KeHHSI nepe

ll8eTCSI B Many10 3BM TPA-1001. O/lHOBpeMeHHO c HaKonneHHeM B naMSI

TH 3BM B npouecce :3KCIIepnMeHTa ocymecTBllSieTCSI npe/lBapHTenhHaSI 

o6pa6oTKa IIH$OpMaUHH H npe/lCTaBneHHe ee peaynbTaTOB B BH/le pa3llH'IHhlX 

I'HCTOI'paMM ( aMIInHTYllHbie cneKTpbl OCKOllKOB Ilene mm, pacnpe/leneHHSI 

C06bITHll no npH3HaKy 'IHCna aapeI'HCTpHpOBaHHb!X HeiiTpOHOB H T,ll,) Ha 

aKpaae ocuunnocKona HnH Ha netJaTH TeneTaiina, Eonee nollpo6Ho aaanHaa

Top ueiiTpOHOB JleneHHSI, pa6oTaIO!llHii ua nHHHH c 3BM TP A-1001, on Hean 

B pa6oTe 131• 
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I1aMepeH11e v npoaoaHnocb B TeqeHHe 9 qacoa, npH 3TOM aaperucT-

PHPOBaHO OKOno 200 aKTOB aeneHBH a HCCneayeMOM liCTQqHUKe, I1x BpeMeH

Hoe pacnpeaeneHHe npeACTaaneao Ha pHc, 1, OTKyaa cneayeT xopowee cor-

nacue 3KcnepHMeHTanbHhIX ToqeK c nepHoaoM nonypacnaaa 

HhIM 2,6 qaca. 

' 50 
4o 
.30 

1 
l ·, , . 

I~ -

256 Fm , paa-

20 
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0~ 
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~ .. . 
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" "" l_
8

_ 2 ___ 4 ___ 6 
lj 10 t ('1CIC) 12. 

HaH6onee aepOHTHhIM liCTQqHHKOM cpoHa a HarneM cnyqae MOX<eT 
246 252 

6h!Tb cnoHT8HHOe aeneaue Cf H Fm, B h!XOA 3TBX li30TOilOB npH 
238 22 

o6nyqeHHH U HOH8Mli Ne npHMepHO a 100-200 paa npeBhilliaeT BhI-
256 

xoa Fm, KaK 3TO cneayeT B3 COITOCTaBneHBH ceqeHHH COOTBeTCTBYIO-
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mnx peaKUHii, npHBeJleHijblX n pa6orax 
11 •21 , OJlHaKO 0TH0CHTenbHbie nep0SIT-

246 ( 
H0CTH pacnaJla nyreM Cil0HTaHH0P0 JleneHHSI JlnSI Cf T ½ 

252 • 6 5 
= 35,7 qac) 

n Fm ( T ½ = 23 qac) C0CTaBnmoT 2 x 10- n 2,5 x 10- C00TBeTCT-

BeHH0, TTo9TOMY liX npncyTCTBHe B nccneJlyeM0M HCT0'q'.HHKe He M0*eT BHeC

Tli ourn6Ky B naMepneMoe ii 6onee, qeM 0, 1 %, Ourn6Kn, CBSI3aHHhie c 

B03M0*Hh!M npncyTCTBHeM ilPYPHX Cil0HTaHH0 Jlennmnxcn 1i30T0il0B, 3Haq11-

renbl!0 HH>Ke, 

PeaynbTaThI H3MepeH11ii npeJlCTanneHbI B ra6nnue 1, 

3JleCb np11B0JlSITCSI pacnpeJ:1eneH11n co61,1rnii no npnaHaKy qncna Heilr-

256 244 
p0H0B, pePHCTpHpyeMbIX B 0JlH0M aKTe JleneHIISI JlnSI Fm ' Cm • 

AHanop11qHoe pacnpeJ:1eneH11e nonyqeHo ans to11a. 

Ha 0CH0B8HIIII 9THX 1:ta!Ulb!X nonyqeH peaynbTaT 

v ( 256 
Fm)/ii( 

244 
Cm) = 1,387 :!:. 0,066. 

OCHOBHOH BKnall B own6Ky yKa30HH0P0 peaynbTaTa BH0CHT CTaTIICTIIKa, 

256 
CBSI3aHHaSI C q11cnoM Ha6moJl8BllillXCSI pacnall0B Fm • TTpHHIIMaSI JlnSI 

244 
Cm aHaqeH11e v = 2,69 ±.. 0,02 11a pa6or1,1 141 , nonyqaeM 

- 256 
v( Fm)=3,73:t.0,18. 

3KcnepnMeHranbHhle JlaHHbie Il03B0nmoT onpe1:tenttTb TaK>l(e 11 1l11Cnepc1110 

a 2 
) pacnpeJlene111rn MH0*eCTBeHH0CTII HeiiTpOHOB, ucnycKaeMblX Jlenn-

1/ 

mnMCg SiilP0M. OHa CBSI3aHa C /lllCnepc11eii pacnpe1:teneHHSI MH0*eCTBeHH0CTII 

pePHCTpnpyeMblX HeiiTpOHOB a 2 np0CTblM C00TH0llieHlleM 

2 
a 

V 

2 
an-n(l-f) 

2 
( 

n 

I Pile 

n 
max 

a 2 = !, 
n 

n=o 

2 

(n-ii) F 

Fn - Bep0SITH0CTb pePHCTpaun11 n HeilTp0H0B B 0JlH0M aKTe rieneH11n; 

n - pePHCTpnpyeMoe cpeJlHee 'q'.HCno HeilTp0H0B Ha aKT JleneHHSij E 

256 
atteKTHBH0CTb Jl8TeKT0pa HeiiTp0H0B. TaKHM o6pa30M JlnSI Fm nony-
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Taomu~a l 

PacnpeieneHHR MHOmecTBeHHOCTH perHcTpHpyeMHX HeliTpOHOB 

I\'\. 256F.,..,,, 244~ feHepaTop 

0 27 1645 180948· 

l 65 2745 132 

2 5d 1991 8 

3 36 640 4 

4 14 137 u 
5 4 II u 

6 0 0 0 

7 0 0 0 

CyUJ,i aJ)HOe 
q1wno 

COUb!Tlll1 204 7169 181092 

,n: I,788 I ,290 0,0008 

l I,43 0,98 -.... 
TaciJJHUa 2 

CpeAHee qHcno H lliHpHHa pacnpuieneHHfl MHO~eCTHBHUOCTH HeUTpOHOD, 

HcnycKaeMUX npH CilOHT8HHOM ieneHHH H30TOilOB ¢epMHR. 

}130TOII ~ 'y. JlttTepaTypa 

254 3,95+LJ,19x) I 22-tU u9XX) [71 F,M\, ' - ' 
256 F,_ 3,73,:tu,18 1,48.:t,U,22 HaCTORll\8fl pLUOT' d 

257 F-.. 3,97_tU,I3 l 7I+ 0,37 
' - 0,49 [~] 

AaHHUX 171 K 3HaqeHHID 

B [9] • 
xx) Buq1:c:IeHO aBTOpaMH HaCTORll\ett CTaTJ,H no ,7.\aHHHM ,np1rne,neHJ1LlM B ~ ]. 

x) Be;rnqHHa nonyqeHa nepeHopMnpoBKoti 

-(Ut ) ~ C,f =3,725.±,0,015, onpeieneuHoMy 
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2 244 C 2 qeH peaynhTaT a = 2,19 + 0,66, s To speMSI KaK an.11 m - a 
V "' - V 

= 1,33 :!:. 0,08; nocneaHee xopomo coI'nacyeTc.11 c aaHHhIMH 6onee paHHHX 

pa6oT 15 ,61 • 

PeaynbT8Tbl ll3M0p0Hllli V 1 nonyqeHHbI0 K H8CTOSIIIl0MY speMeHH 

an.11 Tpex naoTonos cjlepMrrsi, npeacTasneHhI s Ta6nnue 2. 

KaK cneayeT ll3 Ta6n. 2, B npeaenax 9KCnepHM0HTanbHb!X OlllH60K 

3HaqeHrrsi ; ansi yKa3aHHhlX naoTonos cosnaaaroT. 

Tiprr cnoHTaHHOM aeneHHH H30TOilOB Cm ( A = 242 - 246) ll 

Cf ( A = 246 - 254) Ha6nroaaeTCSI 6onee CHnbH8SI 38BHCHMOCTb cpea-

H0I'O qrrcna HefiTpoHos OT Macchi: t,,,j; IA "" O, 15, qTo cneayeT rra conoc
l'!,,A L.lA"'J 

/4-6 9-11 / TasneHrrsi peaynbTaTos, nonyqeHHhIX s pa6oTax • • noaToMy 3Haqrr-

TenhHhifi HHTepec npeacTasnsiroT H3MepeHHSI ansi 6onee neI'KHX naoTonos Fm • 

AsTOphI 6naI'OtlapSIT aKa)leMHKa r.H. ct>neposa aa nocTaHOBKY aaaaqu 

H MHOI'oqucneHHhie o6CY:lKll0HHSI. 

As Top hr BhipmKaIDT 6naI'otlapHocTb O.K. He~eahe□y, B.r. Cy66oTHHy, 

M.C. Errpynesy aa paapa6oTKy aneKTpoHHOfi arrrrapaTyphI, H. naHI'y - Ga 

rrporpaMMHOe o6ecneqeHHe 9KCI1epHM0HTa Ha nHHHlf C 3BM. AsTOpbl nprr-

3HaTenbHbl H.B. Mrrxeesy n B.A. rsoaaesy aa noMOIIIb s nposeaeHHH aKcne

prrMeHTa, B. KymHrrpyKy - aa naroTosneHrre Si (Au) - )leTeKTopos. 
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