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This volume presents the abstracts of woi-lc on the experimental 
or t h e o r e t i c a l a n a l y s i s of nuclear react ions induced by neutrons of 
energies up to ~20 MeV, and also of work on the f i s s i o n of n u c l e i . 
I t covers i n v e s t i g a t i o n s carried out in certa in i n s t i t u t e s i n the 
Soviet Union in the second half of 1965» 
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I N S T I T U T E O F P H Y S I C S A N D E N E R G E T I C S 

( F . ï ï . I . ) 

MULTIPARAMETER INVESTIGATION OP FRAGMENTS PRODUCED IN THE 
FISSION OF URANiro.5--235 BY THERMAL NEUTRONS AND 

5, б and 7 b'eV NEUTRONS 

V.G. Vorobeva, P.P. Dyachenko, 
B.D. Kuzminov and î/I.Z, Tarasko 

The authors measured the mass dependence of the t o t a l k i n e t i c energy 
235 

of the fragments accompanying the f i s s i o n of U induced Ъу thermal 
neutrons and 5 , 6 and 7 MeV neutrons . 

The energy of the f i s s i o n fragments was measured Ъу s i l i c o n s u r f a c e -
h a r r i e r counters , and the measurements f o r thermal and f a s t neutrons were 
conducted i n the same experimental condi t ions» The experimental value f o r 
the p e a k - t o - v a l l e y r a t i o of the mass y i e l d curve f o r the thermal neutron-
induced f i s s i o n of U was 4 0 0 s i j the width of t h i s d i s t r i b u t i o n was 34 
atomic mass u n i t s . Within the l i m i t s of error of the experiments, the 

235 t o t a l k i n e t i c energy of the fragments i n the symmetrical f i s s i o n of U 
Ъу 5» б and 7 MeV neutrons was the same, amounting to 157 - 1 MeV, The 

235 
comparable value f o r the thermal neutron-induced f i s s i o n of ^U was 
152 i 2 KeV which, a f t e r a p p l i c a t i o n of a correc t ion f o r the c o n t r i b u t i o n 
of spurious e v e n t s , becomes 159 ~ 4 MQV„ I t i s concluded that the t o t a l 
k i n e t i c energ i e s of the fragments f o r thermal neutron-induced f i s s i o n and 
t h a t induced by 5> 6 and 7 MeV neutrons are i n f a c t equal w i t h i n the l i m i t 
of error of the experiment, 

DELAYED NEUTRONS AT THE FISSION THRESHOLD 
OF ТНОШиМ-232 

В.P. Maksyutenko 

The author measured the r e l a t i v e delayed neutron y i e l d s f o r the 
f i s s i o n of thorium-232 by neutrons from the r e a c t i o n T(p,n)He^ with a 
s p e c t r a l peak h a l f - w i d t h of ~500 keV, The r e s u l t s are g iven i n Table I . 
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Table I 

Neutron energy (îûeV) 

1 . 6 1 . 9 2 . 2 2 .6 

55 1 1 1 1 

24 1 . 4 7 * 0 . 0 8 1 .89*0 .06 1 .93*0 .04 2 .04*0 .03 

15. • 5 2 . 6 7 * 0 . 1 1 2 .36*0 .08 2 . 2 6 - 0 . 0 6 1 .95*0 .04 

5. .2 2 .47*0 .15 3 .71*0 .11 3 .41*0 .03 3 .23*0 .08 

2, .2 12 .8 ±0 .3 8.57*20 7 .98*0 .14 5 .83*0 .13 

232 
Analys is of the energy dependence of the Th f i s s i o n c r o s s -

s e c t i o n shows that at the f i r s t s t e p of the c r o s s - s e c t i o n curve there 

i s a cons iderable change i n the group y i e l d r a t i o . 

ENERGY DEPENDENCE OP THE ANGULAR DISTRIBUTION OP 
FRAGMENTS FOR NEUTRON-INDUCED FISSION OP 

. 2 5 4 2 ^ u a n d 2 3 9 P u 

V.G. Nesterov, G.N, Sminenkin and 
D.L. Shpak 

Submitted t o the Journal 
"Jadernaja f i z i k a " 

The authors report the r e s u l t s of measurements of the angular 
253 d i s t r i b u t i o n of fragments f o r the neutron-induced f i s s i o n of U, 

235 239 233 2 3 9 'U and Pu. The measurements f o r U and ' P u were made i n the 
235 

neutron energy range 0 . 0 8 t o 1 .5 KeV, and f o r -U. i n the range 0 . 0 8 

t o 6 MeV. In the experiments they used a mul t ip le i o n i z a t i o n d e t e c t o r 

and a mult ichannel recorder f o r the fragments . This allowed them t o 

measure the p r o b a b i l i t y of fragment divergence at s i x angles to the 

i n c i d e n t neutron beam. The data are d i s c u s s e d i n the l i g h t o f - p r e s e n t 

concept ions of the spectrum of the e x c i t e d s t a t e s of a compound nucleus'. 

The r e s u l t s of measurements of the angular d i s t r i b u t i o n of the 

fragments are g i v e n i n Table I I , w ( 8 l ° ) be ing taken as u n i t y . The 

l a s t column of the t a b l e g i v e s the v a l u e s f o r angular anisotropy 

A = V / [ ^ QO y-1 c a l c u l a t e d by the l e a s t squares method on the assumption 

t h a t obeys the approximate r e l a t i o n s h i p of s t a t i s t i c a l theory 

W(£) « 1 + A cos2*-, A > 0 



Table I I 

Angular d i s t r i b u t i o n s of f i s s i o n fragments 

E a. IfeV \rm V(S£SV -Vf (6 6.5°) v f w ; Я 

IL-233 
" 0,08 " 1,016+0,009 1,035+0,008 1,029+0,005 1,029+0,005 1,010+0,006 1,000+0,009 0,025 

0,17+0,05 1,053+0,008 1,034+0,005 1,028+0,005 .1,024+0,004 1,015+0,005 1,000^5,008 0,041+0,008 
0,29+0,04 1,066+0,007 I,067^0,005 I,046+05004 - 1,024+0,004 1,000+0,007 0,066+0,013 
0j49+0,03 1,101+0,008 1,080+0,005 » ЫГ * 1,060+0,005 1,044+0,004 1,026+0,005 1,000+0,008 0,093+0,010 
0,75+0,03 1,059+0,007 1,073+0,005 1,073+0,005 1,046+0,005 Ij027+0,G05 1,001+0,005 0,091+0,007 
0,88+0,04 1,085+0,008 1,081+0,008 1,060+0,005 I,044^)1005 I2015+p,005 1,000+0,008 0,035+0,009 
0,98+0,04 1,120+0,007 I f Щ+0,005 I»089+0,004 1,059+0,004 1,036+0,005 1,000+0,007 0.121+0,009 
1,2б5>,(» I,117+0s010 1,101+0,007 1,069+0,006 1,052+0,006 1,018+0,007 1,000+0,009 0 ,12^0 ,012 

U-Z 55" -

n 09Ш и 0,950+0,009 0,970+0,007 0,984+0,006 0,993+0,006 0,996+0,006 1,000+0,008 - 0,06 
0,I7jP?05 1,012+0^012 0,998+0,009 0,985+0,007 0,988+0,008 1,002+0,008 1,000+0,012 ^ 0 
0,30+0,05 1,052+0,009 1,023+0,007 1,020+0,006 0,015+0,006 1,014+0,006 1,000+0,008 0,037+0,009 
0,50+0,04 1,068+0,011 1,046+0,007 1,025+0,007 1,015+0,006 1,011+0,011 1,000+0,010 0,059+0,011 
0,75+0,03 1,109+0,010 -I,099+0;QIC 1.078+0,007 1,054+0,008 1,030+0,010 I s000+0,010 0,114+0,010 
0-99+0,04 1,П9+р,С0а 1,095+0,006 1,057+0,005 1,042+0,005 I,027+0,006 15000+0»007 0,114+0,012 
1,-25^,03 1,095+0,008 1.112+0,006 1,080+0,005 1,059+0,005 1,028+0,005 1,000+0,007 0,111+0,014 
1,51+0,04 1,127+0,013 1,131+0,009 1,075+0,008 1,039+0,008 ' au» * 

1,016+0,008 1,000+0,013 0,134+0,018 
1,76+0,05 I,I575>,008 1,144+0,005 1,118+0,005 1,068+0,004 1,016+0,005 1,000+0,007 0,187+0,012 
2,02+0,03 1,1855), 009 1,171+0,006 1,119+0,005 1,072+0,005 1,038+0,006 1,000+0,008 0,203^0,009 
2,27+0,04 1,178+0,006 1,165+0,005 1,121+0,004 1,091+0,004 1,038+0,005 1,000+0,005 0,185+0,010 
2,52+0,03 1,175+0,009 1,176+0,006 1,098+0,005 1,075+0,005 1,025+0,006 1,000+0,008 0,203+0,019 



C o n t i n u a t i o n 

2,76+0,04 
3,01+0,04 
3,26+0,04 
3,54+0,03 
4,54+0,11 
5,20+0,10 
5,52+0,09 
6,07+0,09 

1,193+0,008 
1,178+0,007 
1,182+0,008 
1,159+0,011 
1,155+0,008 
1,143+0,006 
1,139+0,008 
1,176+0,006 

1,154+0,005 
1,175^3,004 
1,160+0,005 
1,171+0,007 
1,130^0,007 
1,131+0,005 
1,124+0,006 
1,162+0,005 

" 0,08 » 
0,17+0,05 
0,29+0,05 
0,49+0,03 
0,75+0,03 
0S90+0,03 
1 , 0 ^ 0 , 0 3 
1,08+0,03 
1,24+0,04 
1,50+0,04 

0,997+0,011 
1,026+0,010 
1,072+0,011 
1,077+0,010 
1,075+0,006 
I>048+0,006 
I,059*0,010 
I,092+0j009 
1,087+0,009 
1,100+0,007 

0,988+0,008 
Iэ025+0,007 
1,054+0 j, 007 
1,069+0,006 
I s068+0,004 
Is061+0,004 
1,063+0,007 
Is088+0,006 
1,091+0,007 
1,099+0,004 

1,104+0,004 
1,143+0,004 
I,+31+0,004 

1,094+0,006 
1,091+0,005 
I9066+0,006 
1,106+0,005 

' во 9 

0,997+0,007 
1,025+0,006 
1а046+05006 
1,062+0,007 
Ij050+0,004 
I5047+0,004 
1,047+0,006 
1,057+0,005 
Is069+0,006 
I« 078+0 j 004 

1,079+0,004 
1,091+0,003 
1,087+0,004 
1,100^0,005 
1,062+0,005 
I9058+0,G04 
1,064+0,004 
1,080ч-0,004 

5L59 

0,991+0,009 
1,018+0,006 
15028^0,008 
I s 0 2 b 0 ? 0 0 9 
1^029+0,00^1 
1,032+0,004 
1,032+0,006 
1,040+0,005 
1,046+0,006 
1,059+0,004 

1,038+0,005 
1,037+0,004 
1,045+0,005 
1,060+0,007 
1,013+0,006 
1,032+0,005 
1,005+0,006 
1,032+0,005 

1,007+0,008 
I30I4+0j006 
1,011+0,007 
I,016+0.009 
0 :993+0,003 
I,009+0s004 
1,034+0,005 
1,018+0,005 
1,028+0,007 
1,022+0,004 

1,000+0,007 
1,000+0,006 
1,000+0,008 
1,000+0,011 
1,000+0,008 
1,000+0,006 * .-XT 

1,000+0,008 
1,000+0,006 

1,000+0,014 
1,000+0,008 
1,000+0,012 
Is000+0,012 
1,000+0,006 
I«000+03005 
1,000+0,005 
1,000+0,010 
1,000+0,010 
1,000+0,007 

0,183+0,008 
0,205+0,009 
0.184+0,009 
0,160+0,014 
0,172+0,008 
0,152+0,006 
0,159+0,0Ï3 
0,187+0,007 

=s О 
0,025+05010 
0,079+0.011 
0.086+0,010 
0,089+0,006 

0,068+0,010 
1,09.9+0,009 
0,094+0.009 
0,111+0,009 
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THE INTERACTION OP PAST NEUTRONS WITH MATTER -

P . S . Otstavnov and V.E. Kolosov 

The paper analyses the p o l a r i z a t i o n of e l a s t i c a l l y scat tered 
3 . 4 MeV neutrons at an angle of 30 ( l a b ) , as a f u n c t i o n of mass 
number and nuclear charge over a wide range of atomic weights . A 
c a l c u l a t i o n of p o l a r i z a t i o n for the o p t i c a l model of the nuclcus i s 
g iven . 

There i s q u a l i t a t i v e agreement between the t h e o r e t i c a l and the 
experimental data . A s p e c i a l c h a r a c t e r i s t i c observed i n the dependence 
of p o l a r i s a t i o n on nuclear charge i s that the p o l a r i z a t i o n i s extreme 
f o r elements having i n t e g r a l values of Z/3 . Pos s ib l e ways of 
e x p l a i n i n g t h i s e f f e c t and d e f i n i n g i t more accurate ly are i n d i c a t e d . 

MEASUREMENT OP THE ABSORPTION CROSS-SECTIONS OP ' 
GADOLINIUM-I54 AND -156 

E . I . Gishanin, V . I . Lependin, L.Ya. Memelova et a l . (?) 

Samples of gadolinium oxide were i r rad ia ted i n a reactor u n t i l 
155 157 

equi l ibr ium concentrat ions of the i s o t o p e s •'•'Gd and J 1 Gd were reached. 
The authors measured the reactor absorption c r o s s - s e c t i o n s of the 
i s o t o p e s 1 5 4Gd (o j = 100 ± 20 b) and 1 5 6Gd (ffg = 11 .5 ± 7 . 2 b ) . 

155 157 
The required absorption c r o s s - s e c t i o n s of Gd and J Gd were 

obtained by c a l c u l a t i o n . The quoted errors give the 98$ confidence i n t e r v a l . 

INELASTIC SCATTERING OP NEUTRONS ON NUCLEI OP CARBON, 
ALUMINIUM, TITANIUM, IRON AND BISMUTH 

D.L. Broder, A.G. Dovbenko, V.E. Kolesov, 
A . I . Lashulc and I . P . Sadokhin 

The r a d i a t i v e i n e l a s t i c neutron s c a t t e r i n g c r o s s - s e c t i o n has been 
measuredj for carbon, with neutrons of 15 .6 and 16 .0 MeV; f o r i ron , 
wi th б .2б , 6 .66 , 6 . 8 6 , 15.6 and 16.0 KeV neutrons; and for t i tanium, 



with neutrons in the ono rgy ran со from 1 to J .2 "eV. The c r o s s -
27 209 

s e c t i o n s for tho e x c i t a t i o n of l e v e l s in Al and Bi were measured 
i n the energy range from 1 t o 3 »52 MeV. The experimental r e s u l t s are 
compared with t h e o r e t i c a l c a l c u l a t i o n s on the b a s i s of s t a t i s t i c a l 
theory , the o p t i c a l r.odel of the nucleus having Ъееп used t o c a l c u l a t e 
the neutron pene tra t ion f a c t o r s . This comparison leads t o the 209 
c o n c l u s i o n that the l e v e l scheme f o r the 'Bi nucleus i s of the form 

shown i n F i g . 1. 

In t a b l e s I I I and IV are g iven the r a d i a t i v e i n e l a s t i c neutron 
s c a t t e r i n g c r o s s - s e c t i o n s f o r carbon, iron and t i tanium at various 
i n c i d e n t neutron e n e r g i e s . 

Table I I I 

Radiat ive i n e l a s t i c neutron s c a t t e r i n g c r o s s - s e c t i o n 
f o r carbon and i ron ( in barns) 

En, MeV 
Element _ б .26 б.66 6 .86 15.6 16 .0 

Sy, MeV4-

Fe 0.84 1.19 I . 38 1.42 0.71 0.72 
1 .01 - 0 .05 
1.23 - 0.26 
1.82 - 0.05 
2,08 - 0.04 
2.30 - - 0.02 
2.60 ~ 0.07 
2 .88 - 0 . 1 0 

4.44 - 0.17 0.14 
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Table IV 

E a d i a t i v e i n e l a s t i c neutron s c a t t e r i n g c r o s s - s e c t i o n 
for t i t a n i u m 

( d i f f e r e n t i a l and t o t a l ) 

Neutron 
energy 

3y = 0 . 9 9 MeV Sy = , 1 . 3 8 MeV By = 1 . 5 6 MeV Total Neutron 
energy 

MeV b inb nib b 

1 . 1 0 0 . 1 4 — _ 0 . 1 4 
1 .20 0 . 3 6 - - 0 . 3 6 
1 . 3 0 0 . 3 2 - - 0 . 3 2 

1 . 4 1 0 . 4 3 50 - 0.4-8 
1 . 5 0 0 . 4 8 33 - 0 . 5 2 
1 . 6 1 0 . 5 3 31 - 0 . 5 6 

1 . 7 0 0 . 6 1 52 - О.65 
1 . 8 l 0 . 7 6 61 - 0 . 8 2 
1 . 9 0 0 . 5 9 50 - О.64 
2 . 0 1 0 . 6 5 77 58 ' 0 . 7 9 
2 . 1 0 0 . 6 8 51 61 0 . 7 9 
2 . 2 1 0 . 7 7 91 70 0 . 9 3 
2 . 3 0 О.67 47 71 0 . 7 9 
2 . 4 1 0 . 7 5 62 68 0 . 8 8 

2 . 5 0 0 . 7 4 20 59 О.83 

2 . 6 1 О.85 99 40 0 . 9 9 
2 . 7 0 0 . 9 3 85 71 1 .09 
2 . 8 1 0 , 8 4 122 79 1 . 0 4 

3 . 0 1 0 , 8 7 189 83 1 . 1 4 

3 . 2 1 О.78 152 75 1 . 5 0 

The energy dependence of the i n e l a s t i c neutron s c a t t e r i n g c r o s s -
2 7 2 0 9 

s e c t i o n s f o r Al and Bi are shown g r a p h i c a l l y . The t h e o r e t i c a l 

dependence of the c r o s s - s e c t i o n s on energy , found by the method of Hauser 

and Feshbach, i s found t o be in s a t i s f a c t o r y agreement wi th the 

exper imenta l d a t a . 



- 10 -

SPECTRA OF INELASTICALLY SCATTERED NEUTRONS V/ITH AN INITIAL 
ENERGY OF 1 4 . I MeV AND DENSITY OF THE NUCLEAR LEVELS 

O.A. Salnikov, N.I . Fe t i sov , G.N. Lovchikov, 
G.V. Kotelnikova, V.B. Anufrienko 

and B.V. Devkin 

The present paper on the measurement of the spectra of secondary 
neutrons from the n u c l e i of 14 elements (Be, Na, Mg, S, K, Ca, Sr, In, 
Sb, I , Cs, Ce, Ta, Hg) i s a cont inuat ion of the work published i n the 

. * / . 
f i r s t i s s u e of t h i s c o l l e c t i o n of abs trac t s (see No. 1, page 10, 1965 ) , 
which presents s i m i l a r measurements for 23 e lements . 

Thus systematic data have been obtained on the secondary neutron 
spectra of 37 elements d i s t r i b u t e d approximately evenly , in terms of 
mass numbers A, from 9 to 209. These data warrant the fo l lowing 
conc lus ions : 

1. A d e s c r i p t i o n of most spectra of i n e l a s t i c a l l y scat tered neutrons 
in terms of nuclear temperature i s quite f e a s i b l e i n the case of i n t e r -
mediate and heavy nuc l ides with an e x c i t a t i o n energy of 10 MeV. 

2 . For 14 .1 MeV neutrons the s c a t t e r i n g accompanied by formation of 
a compound nucleus amounts to about Qofo. Direct i n t e r a c t i o n plays a 
considerable part in the case of those neutrons which do not lose much 
energy during the s c a t t e r i n g process . 

3 . The change observed in nuclear temperature with change i n mass 
number and i n e x c i t a t i o n energies from 2 to 10 MeV i s in good agreement 
with the Fermi gas model. 

4 . The l e v e l d e n s i t y i s found to increase with increas ing mass number, 
except f o r nucle i whose s h e l l s are almost f i l l e d , i n which case there i s a 
considerable reduct ion i n l e v e l d e n s i t y . These r e s u l t s agree well , both 
q u a l i t a t i v e l y and q u a n t i t a t i v e l y , with the values of the parameter a 
obtained from experimental data on the average d is tance between neutron 
resonances . There i s agreement with the values of a obtained i n the 
i n e l a s t i c s c a t t e r i n g of neutrons with an i n i t i a l energy of 7 MeV. 

^J IAEA t r a n s l a t i o n , INDSWG-120E. 
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RADIATIVE CAPTURE CROSS-SECTIONS FOR 3 0 - I 7 0 IceV NEUTRONS 

V.N. Xononov, Yu.A. Sbavissky, V.E. Ko'lesov, 
A.O. Dovbenko, V.S. Nesterenko and. V.I. Lïoroka 

The authors have measured the radiative neutron capture cross-
73 74- 7*5 

section for the nuclides Ta, vV and ^Re. The neutrons were obtained 

by the reaction T(p , n )5He. The neutron energy v/as measured by the time-

of-flight method v/ith a resolution of 5~10c/°. 

The experimentally determined energy dependence of the radiative 

neutron capture cross-section is compared with tho predictions of the 

statistical theory of Hauser and Feshbach. This theory affords a 

satisfactory description of the experimental data. The average value 

of the radiation width г and the average spacing between the levels,^ , 
which are the parameters in the theory which correspond best with the 
experimental data, have proved to agree within the limits of error with 
the relevant values obtained from an analysis of isolated resonances. 

EXCITATION FUNCTIONS AND YIELDS OF THE REACTIONS 
l8lTa(d,2n)l8lW and l8lTa(p,n)l8lW 

N.N. Krasnov and P.P. Dmitriev 

The authors have experimentally determined the excitation functions 
of the reactions l8lTa(d,2n)l0lff and l8lTa(p,n)lSlV/, and the dependence 

l8l 
of the W yield on the deuteron and proton energy up to E^ = 21 MeV 
and = 22 MeV. The overall error of measurement in the cross-sections 
of the reactions for obtaining is ±15?o. The yield was measured 
during irradiation of targets in a cyclotron under conditions of industrial 
isotope production. The results obtained are compared with the data from 
other studies. 
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Table V 

Deuteron 
energy 

ileV 

C r o s s - s e c t i o n of 
the r e a c t i o n 

l 8 l T a ( d , 2 n ) l 8 l W , 
mb 

Y i e l d f o r 
a t h i c k 
t a r g e t , 

yCi/nA.h 

Proton 
energy 

KeV 

C r o s s - s e c t i o n of 
the r e a c t i o n 

l 8 l T a ( P , n ) l 8 4 
mb 

Y i e l d f o r 
a t h i c k 
t a r g e t , 

UCi/iiA.h 

6 10 6 2 _ 

8 165 0 . 1 8 45 0 . 0 5 
10 565 1 . 2 10 98 О.85 

12 650 3 . 3 12 65 2 

14 575 6 14 30 2 . 8 5 

16 440 8 . 4 16 18 2 - 1 
18 320 10 .5 18 9 2 . 2 

20 250 1 1 . 9 20 7 3 . 2 2 

21 215 12 .5 22 5 2 .25 

YIELDS OF NUCLEAR REACTIONS IN THE CYCLOTRON 
PRODUCTION OF MANGANÏÏSE-54 

N.N. Krasnov and P . P . Dmitr iev 

5 4 

The authors have determined. exper imentsAly the dependence of Kn 

y i e l d on p a r t i c l e energy ( f o r a t h i c k t a r g e t ) , upon i r r a d i a t i o n of 

chromium and manganese w i t h 22 MeV p r o t o n s , chromium and i r o n v/ i th 21 MeV 

d e u t e r o n s and vanadium and chromium w i t h 42 MeV a - p a r t i c l e s . The o v e r a l l 

e r r o r of measurement f o r the 54m n y i e l d s was - l^fo. The r e s u l t s ob ta ined 

are compared w i t h d a t a from the work of e t h e r a u t h o r s . 
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ТаЫо VI 

P a r t i c l e 
onoi'gy 

^Mn y i о Id in ^Ui/nA.h Tor Uio 
mcrfchoda of production 

various 

I.!G V Cr+p I.'n+p Crfd Fold V+a Cr+a 

2 - 0 .02 « « _ 

4 - - 0 .12 0 .01 » -

6 0 . 0 1 - 0 .26 0 , 1 ~ -

8 0 .05 - 0 . 4 4 0 .3 0 . 1 -

10 0 .12 0 . 1 0 ,67 0 .6 0.15 -

12 0 . 2 1 0 . 2 0 .92 1 J.25 -

14 0 .29 1 1 .16 1.4 0 .6 -

16 0 .35 4 . 4 1 .4 1 .8 O.o 0 . 1 
18 0 . 3 9 9 . 9 1 .63 2 .2 1.15 0 .15 

20 0 .42 15.6 1 .86 2 .6 1.5 0 . 2 

22 0 .45 21 2 2 .78 1 .4 0 . 3 

24 1.55 0 .55 
23 1 .6 1 .75 
32 1.65 3 .1 
36 1.65 4 . 4 
40 1 .65 5 .5 
42 1.7 5 . 8 
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I . V . K U R C K A T O V A T О M X С E N E R G Y I N S T I T U T E 

FISSION CROSS-SECTIONS OF 2 5 8 Р ц AND 2 4 1 A m 
FOR MONOCHROMATIC RESONANCE NEUTRONS 

F „ F . G e r a s i m o v 

2 3 8 The f i s s i o n c r o s s - s e c t i o n o f J Pu was m e a s u r e d i n t h e e n e r g y 
2/11 

r a n g e 0 . 0 2 - 4 0 0 eV, and t h a t o f * Am i n t h e r a n g e 0 , 0 2 - 5 0 e V . F i v e 
2 3 8 

r e s o n a n c e s w e r e d e t e c t e d i n t h e f i s s i o n c r o s s - s e c t i o n o f J Pu i n t h e 

e n e r g y r a n g e up t o 1 0 0 eV, 

The f i s s i o n w i d t h s w e r e d e t e r m i n e d f o r t h e f i r s t t h r e e r e s o n a n c e s . 

I n v i e w o f t h e a b s e n c e o f i n f o r m a t i o n , i n t h e l i t e r a t u r e o n t h e n e u t r o n 
2 3 8 

w i d t h s o f t h e o t h e r r e s o n a n c e s o f J P a , o n l y t h e a _ x Г v a l u e s 
o f 

w e r e d e t e r m i n e d f o r thorn; t h e s e a r e g i v e n i n T a b l e V I I , 

T a b l e V I I 

2 3 8 R e s o n a n c e p a r a m e t e r s o f Pu 

Eo ( e V ) o o f Г ( b 0 e V ) T f (MeV) 

2 . 8 9 ( 0 . 7 6 + 0 . 1 5 ) Л 0 ~ 2 О.ОО5+О.ОО2 

9 . 9 8 7 . 8 + 0 , 6 0 . 1 1 + 0 . 0 6 

1 8 . 5 6 1 4 . 0 + 1 . 0 O . l l + p . 0 6 

7 0 . 3 6 . 3 + О Л 

8 3 . 2 2 0 . 0 + 1 . 8 

From t h e f i s s i o n o r o s s - s e o t i o n o f t h e Г / Г v a l u e s w e r e 

d e t e r m i n e d f o r 1 3 l e v e l s a t e n e r g i e s b e l o w 15 eV ( S e e T a b l e V I I l ) . 



- 15 -

T a b l e У Ш 

r f / T f o r 2 4 1 Л т 

Eo (eV) ( r f / r ) a o 2 

0 . 3 0 6 0 . 7 6 + P . 1 2 

0 . 5 7 5 0 . 3 4 + 0 . 0 5 

i . 2 7 0 . 7 4 + 0 . 0 7 
1 . 6 8 -

1 . 9 3 0 Л 6 + 0 . 0 3 

2 . 3 6 0 о 4 5 + О Л 5 

2 . 6 0 о . 32+p « 10 

4 . 0 0 о о б + р . 0 9 

4 . 4 0 

5 . 0 5 0 . 5 5 + 0 . 2 5 
5 .4 .8 1 . 0 1 + 0 . 1 0 

6 . 2 0 0 . 5 1 + 0 . 2 5 

9 . 3 0 0 . 5 9 + 0 . 2 5 

1 0 . 0 5 3 . 2 + 0 . 6 

1 5 . 0 4 0 . 8 5 + 0 . 2 0 

P i g , 2 shows t h e energy d e p e n d e n c e o f t h o f i s s i o n c r o s s - s e c t i o n 

o f 2 5 8 P u , w h i l e t h a t f o r 2 4 1 A m i s i l l u s t r a t e d i n F i g s . 3 and 4 . 

The measurements o f t h e c r o s s - s e c t i o n f o r f i s s i o n i n d u c e d Ъу 

monochromat ic n e u t r o n s were c a r r i e d out Ъу t h e t i m e - o f - f l i g h t method 

u s i n g a l i n e a r e l e c t r o n a c c e l e r a t o r from t h e I 0 V e Kurohatov Atomic 

Energy I n s t i t u t e * 
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I N S T I l' U T E O F P H Y S I O S 

II К R A I 11 I A H A C A D E M Y O F S C I E N C E S 

NEUTRON CROSS-SECTIONS OF ZrT 0 AND ZrD, „ с 2 ,0 
V . P . V e r t e b n y , M.F. V l a s o v , A . L . K i r i l y u k , 

V . V . K o l o t y , M0V. P a s e c h n i k and V . A . S t e p a n e n k o 

P a p e r t o t h e XVI Annual C o n f e r e n c e on 
N u o l e a r S p e c t r o s c o p y and S t r u c t u r e o f t h e Atomic N u c l e u s 

Moscow, 1966 

T h i s work was done w i t h m e c h a n i c a l n e u t r o n c h o p p e r s and i n 

a c o o r d a n o e w i t h t h e t r a n s m i s s i o n method» The t o t a l n e u t r o n c r o s a -

s e c t i o n s o f t h e z i r c o n i u m h y d r i d e s 2rTg and ZrD^ g were measured w i t h 

r e s o l u t i o n s of 1 , 8 , 3«6 and 6 . 4 ^s/tn, w h i l e t h e i r t o t a l n e u t r o n 

s c a t t e r i n g o r o s s - s e c t i o n s w e r e measured i n 4 7 1 g e o m e t r y r e l a t i v e t o 

v a n a d i u m and l e a d , w i t h r e s o l u t i o n s o f 12 and 2 4 Цв/га. 

The e x p e r i m e n t was s e t up i n c o n j u n c t i o n w i t h t h e p r o b l e m o f 

t h e e x i s t e n c e o f a bound s t a t e o f ^H* t h e s c a t t e r i n g a m p l i t u d e o l o s e 

t o z e r o b o m b a r d i n g e n e r g y was s e n s i t i v e t o t h e p o s i t i o n o f t h e bound 

s t a t e i n t h e p o t e n t i a l w e l l . 

The f a o t t h a t t h e r e i s no e n e r g y d e p e n d e n c e o f t h e s c a t t e r i n g 

o r o s s - s e o t i o n o f t r i t i u m i n t h e e n e r g y r a n g e 0 , 1 - 0 MeV c o n t r a d i o t s 

t h e i d e a t h a t t h e r e i s a bound s t a t e o f ^H. 

The t o t a l s c a t t e r i n g o r o s s - s e o t i o n o f bound t r i t i u m i n t h e s e 

measurement s i s d e t e r m i n e d a s 1 . 3 0 i P » 0 3 b ( o n l y s t a t i s t i c a l e r r o r i s 

t a k e n i n t o a c c o u n t ; t h e s y s t e m a t i c e r r o r d o e s n o t e x c e e d 20iS) ê 
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ELASTIC AND INELASTIC SCATTERING OP MEDIUM-ENERGY NEUTRONS » 
THE ELASTIC SCATTERING OP 0 . 8 - M e V NEUTRONS BY ATOMIC NUCLEI -

AN ANALYSIS IN TERMS OP THE OPTICAL MODEL OP THE NUCLEUS 

M.V. P a s e c h n i k , I . A » Korzih, I 0 E o Kashuba and I , A , T o t a k y 

-к/ 
P a p e r t o t h e A n t w e r p C o n f e r e n c e , 1 9 6 5 ~ y 

The w o r k a n a l y s e s , on t h e b a s i s o f t h e o p t i c a l model o f t h e 

n u c l e u s , d a t a o n t h e a n g u l a r d i s t r i b u t i o n s o f n e u t r o n s w i t h a n 

i n i t i a l e n e r g y o f 0 „ 8 MeV s c a t t e r e d b y N a , Mg, A l , S i , C r , F e , N i , 

Cu, Zn, S e , Z r , Mo, Cd, S n , S b s T e , Ba , W, Hg, P b , B i and U . I n t h e 

c a l c u l a t i o n s u s e i s made o f a d i f f u s e e d g e p o t e n t i a l , s u r f a c e 

a b s o r p t i o n a n d a s p i n - o r b i t term» The p a r a m e t e r s o f t h e m o d e l g i v i n g 

t h e b e s t a g r e e m e n t b e t w e e n t h e c a l c u l a t e d d i f f e r e n t i a l c r o s s - s e c t i o n s 

a n d t h e e x p e r i m e n t a l v a l u e s w e r e f o u n d f o r e a c h e l e m e n t . 

SCATTERING OP MEDIUM-ENERGY NEUTRONS 

M.V. P a s e c h n i k , I „ A . Korzh a n d I . A . T o t s k y 

S u b m i t t e d t o t h e j o u r n a l "Atomnaja E n e r g i j a " 

The p a p e r p r e s e n t s a b r i e f r e v i e w o f work c a r r i e d o u t o n t h e 

e l e c t r o s t a t i c g e n e r a t o r a t t h e P h y s i o s I n s t i t u t e o f t h e U k r a i n i a n SSR 

Academy o f S o i e n c e s . 

I t g i v e s t h e r e s u l t s o f r e s e a r c h on t h e i n e l a s t i o s c a t t e r i n g o f 

n e u t r o n s w i t h e n e r g i e s o f 0 . 8 MeV, 2 . 5 MeV, 3 . 3 M eV, 3 , 6 MeV and 4 . 1 MeV 

o n C, Na , Mg, A l , P , S , C l , Ca, C r , F e , Co , N i , Cu„ Zn, S e , Z r , Mo, 

A g , Cd, S n , S b , T e , I , Ba , W, Hg , Pb , B i and U . 

T h e s e i n v e s t i g a t i o n s h a v e made i t p o s s i b l e t o d e t e r m i n e t h e 

e f f e c t o f t h e n u o l e a r s h e l l s i n t h e i n e l a s t i c s c a t t e r i n g o f n e u t r o n s . 

The p a p e r a l s o g i v e s t h e r e s u l t s o f a n g u l a r d i s t r i b u t i o n m e a s u r e m e n t s 

o f e l a s t i c a l l y s c a t t e r e d n e u t r o n s w i t h e n e r g i e s o f 0.3 MeV, 0 . 5 MeV, 

О.65 MeV and 0 . 8 MeV on G, Na , Mg, A l s S i , K, C r , F e , N i , Cu, Zn, S e , 

Z r , Mo, Ag , Cd, S n , S b , T e , Ba , W, Hg, P b , B i a n d U . The r e s u l t s o f 

t h e a n g u l a r d i s t r i b u t i o n m e a s u r e m e n t s a r e a n a l y s e d on t h e b a s i s o f t h e 

o p t i c a l mode l o f t h e n u o l e u s . 

I n t e r n a t i o n a l C o n f e r e n c e on t h e S t u d y o f N u c l e a r S t r u c t u r e w i t h 
N e u t r o n s , A n t w e r p , 2 3 J u l y 1 9 6 5 ° 
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MEASUREMENT OF THE ANGULAR DISTRIBUTIONS OF 0 . 3 S 0 . 5 AMD 0 . 8 - U e V 
NEUTRONS ELASTICALLY SCATTERED ON TITANIUM AND COBALT NUCLEI 

I . A . K o r z h , V . A . M i s h o h e n k o , Н Д , P a s e c h n i k , N.M. P r a v d i v y , 
V . P . P r i k h o d k o , N . T , S k l y a r and I . A . T o t s k y 

S u b m i t t e d t o t h e U k r a i n i a n J o u r n a l o f P h y s i c s 

The p a p e r g i v e s t h e r e s u l t s o f m e a s u r e m e n t s o f t h e a n g u l a r 

d i s t r i b u t i o n s o f e l a s t i c a l l y s c a t t e r e d n e u t r o n s w i t h e n e r g i e s o f 

0 . 3 a n d 0 . 5 MeV o n t i t a n i u m n u o l e i , a n d w i t h e n e r g i e s o f 0 . 5 and 

0 . 8 MeV on o o h a l t n u c l e i . The r e s u l t s o f t h e d i f f e r e n t i a l e l a s t i c 

s o a t t e r i n g o r o s s - s e o t i o n m e a s u r e m e n t s a r e c o m p a r e d w i t h c a l c u l a t i o n 

h a s e d on t h e o p t i c a l m o d e l o f t h e n u c l e u s u s i n g a d i f f u s e - e d g e 

p o t e n t i a l , s u r f a c e a b s o r p t i o n and a s p i n - o r b i t t e r m . 

ANALYSIS OF THE ELASTIC SCATTERING OF POLARIZED 
3 . 4 - M e V NEUTRONS BY S , Cu, Zn AND Z r , ACCORDING 

TO THE OPTICAL MODEL OF THE NUCLEUS 

I . E . K a s h u b a , I . A . Korzh and B . D . K o z i n 

P a p e r t o t h e XVI A n n u a l C o n f e r e n c e o n N u c l e a r 
S p e c t r o s c o p y and t h e S t r u c t u r e o f 

t h e A t o m i c N u c l e u s 

The p a p e r a n a l y s e s , i n t e r m s o f t h e o p t i c a l m o d e l , t h e e x p e r i m e n t a l 

d a t a a v a i l a b l e i n t h e l i t e r a t u r e o n d i f f e r e n t i a l e l a s t i c n e u t r o n 

s c a t t e r i n g c r o s s - s e c t i o n s a n d o n t h e p o l a r i z a t i o n o c c u r r i n g i n t h e 

e l a s t i c s c a t t e r i n g o f 3 . 4 - M e V n e u t r o n s Ъу S , Cu, Zn and Z r . I n 

c a l c u l a t i o n s h a s e d on t h e S o h r o d i n g e r s i n g l e - p a r t i o l e e q u a t i o n , t h e 

a u t h o r s u s e d a l o c a l o p t i c a l d i f f u s e - e d g e p o t e n t i a l and s u r f a c e 

a b s o r p t i o n . The p a p e r a l s o g i v e s a s e t o f m o d e l p a r a m e t e r s o b t a i n e d 

b y a d j u s t i n g t h e t h e o r e t i c a l r e s u l t s t o t h e e x p e r i m e n t a l r e s u l t s b y 
v 2 t h e л m e t h o d . 
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Г/VESTIGATIOTI OF THE INELASTIC SCATTERING OF 
SLOW NEUTRONS ON POLYETHYLENE 

P.G. Ivani t sky and V.T,,'Krotenko 

Submitted to tlie journal "Atomnaja Enorgija" 

The h o r i z o n t a l channel of the "VTH-M (water-cooled and water-
moderated) reac tor of the I n s t i t u t e of Physics of the Ukrainian SSR 
Academy of Sc i ences was used i n conjunct ion with the t i m e - o f - f l i g h t 
method <fco measure the spectra of s low neutrons i n e l a s t i c - a l l y s c a t t e r e d 
at d i f f e r e n t ang le s (15° , 30°, 60°, 90° , 120°) on po lye thy lene 
with d i f f e r e n t energ i e s of the i n c i d e n t neutrons (15*4 meV, 2 5 . 5 meV, 
49.4 raeV, 98.8 meV, 136.Д meV, 193.2 roeV and 317 meV). Analys i s of 
the experimental data gare abso lu te va lues of the doubly d i f f e r e n c i a l 
c r o s s - s e c t i o n s for the s c a t t e r i n g of neutrons on p o l y e t h y l e n e . An .M-20 
computer was used to c a l c u l a t e , on the b a s i s of t h e s e c r o s s - s e c t i o n s , 
the average c h a r a c t e r i s t i c s of neutron s c a t t e r i n g on po lye thy lene 
(mean energy of s c a t t e r e d neutrons and it3 dependence on inc ident 
neutron energy and s c a t t e r i n g a n g l e , mean energy l o s s in s c a t t e r i n g , 
logar i thmic decrement, average c o s i n e of the s c a t t e r i n g angle £ e t c . ) . 
The r e s u l t s of the c a l c u l a t i o n s aro given in Table IX. 

The s c a t t e r i n g law S (a ,fi). and the genera l i zed frequency spectrum 

f o r p o l y e t h y l e n e were found by the method of E g e l s t a f f » 

Table IX 

Average c h a r a c t e r i s t i c s of the s c a t t e r i n g of s low 
neutrons on po lye thy lene* T a 23 С 

1 2 3 4 5 §. 7 

E meV в » 15° Ô « 30° » = 60° в - 90° $ = 120° Average 
. . of 2 -6 

Ê » 

15.4 2 0 . 6 2 0 , 2 2 0 . 6 2 2 . 0 2 2 . 4 2 1 . 1 

25.5 30.8 2 9 . 1 30*5 3 1 . 2 3 1 . 3 3 0 . 7 

49.4 5 2 . 9 5 1 . 7 51.8 5 0 . 6 5 0 . 2 5 1 . 0 

98.8 1 0 1 . 1 1 0 0 . 1 96.6 9 0 , 0 8 3 . 4 9 2 . 2 

156.1 134.3 132.1 1 2 4 - 1 1 1 2 . 9 1 0 4 . 9 1 1 7 . 5 

193.2 1 7 8 . 9 177.5 160 . 8 1 5 3 . 3 1 3 4 . 6 1 5 7 . 9 

317 2 9 4 294 238.I 2 0 3 . 6 1 9 2 . 5 230.I 
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1 2 3 4 5 6 7 

e = E » - "Ë meV 

15.4 — 4.84 5 .16 6 . 5 6 6 . 9 8 5.74 
25.5 - 3.66 • 4 .98 5.67 5.75 5 .10 
49.4 3.46 2.32 2 .35 1.24 0.75 1 .61 
98 .8 2 .26 1 .31 - 2 . 2 1 - 8 . 8 5 -15 .45 . - 6 . 5 7 

136.1 - 1 . 7 8 - 3 . 9 9 - 1 1 . 8 1 -23 .19 - 3 1 . 1 8 - 1 8 . 6 1 
195.2 - 1 6 . 0 2 - 1 5 . 4 8 - 3 4 . 1 6 -41 .67 - 6 0 . 3 7 - 3 7 . 0 7 
317 - 2 3 . 5 1 -22 .19 - 7 8 . 8 8 - I O 8 . 4 - 1 2 4 . 5 - 8 6 . 8 6 

I - Xn E~7Ë ' 

15.4 - 0 . 2 0 3 - O . 1 6 4 - 0 . 1 9 4 - О . 2 4 5 - 0 . 2 4 9 -0 .267 

25.5 - 0 . 1 1 2 - 0 . 0 9 1 - O . I I 3 - 0 . 0 9 8 - 0 . 0 8 0 -0 .102 

49 .4 -о .озз - 0 . 0 1 0 0.016 0 . 0 5 9 0 . 0 9 2 0.032 
9 8 . 8 0.008 0 .021 0.082 0.170 0 . 2 8 5 0.122 

136.1 0 .064 0.073 0.177 0.299 0 . 3 9 0 0.207 
195.2 0 .176 0.196 0 .311 0.394 0.534 0.352 
317 0.277 0 .241 0.467 O . 6 1 9 0.774 0 .534 

« ( « / à 2 -
а л а £ • 

à E ' "b / s te r . _ 
V- = cos $ 

15.4 15.7 12.9 1 2 . 3 I I . 7 9.5 0 .168 

25.5 13.4 11.7 1 0 . 1 10.3 7 . 8 0.185 

49 .4 13.5 11.3 9 . 1 8 .3 6 .0 0.222 

98 .8 12.2 9 .2 6.8 5 .6 3 . 8 0.252 

136.1 13.4 9 .4 6 .7 5 . 1 3 . 6 0 .261 

193.2 13.2 10O2 5 .9 3 .9 2 . 7 -

317 10.5 8.7 4 . 9 5 .3 3 . 1 0.264 
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T. G» К H L О ? I U R A D I U M I N S T I T U T E 

KINETIC ENERGIES OP FRAGMENT PAIRS OCCURRING IN THE FISSION' 
OP 233U, 235u AND 258u BY 12-MeV DEUTERONS 

Yu.A. S e l i t s k y , S .M. S o l o v i e v and. V . P . E i s m o n t 

U s i n g s e m i c o n d u c t o r d e t e c t o r s t h e a u t h o r s m e a s u r e d t h e e n e r g i e s o f 

f r a g m e n t p a i r s o c c u r r i n g i n t h e f i s s i o n o f u r a n i u m i s o t o p e s b y 12 .1-MeV 
- 2 

d e u t e r o n s . A l l t h e t a r g e t s h a d a t h i c k n e s s o f a b o u t 100 ng "cm and 

w e r e d e p o s i t e d on a l u m i n i u m f i l m h a v i n g a t h i c k n e s s o f 60 îg cm . The 

f i s s i o n f r a g m e n t e n e r g i e s w e r e m e a s u r e d a t a n a n g l e o f 9 0 ° t o t h e 

d e u t e r o n Ъеат and o f 4 5 ° t o t h e t a r g e t p l a n e . From m e a s u r e m e n t s o f 

some 2 0 0 0 0 f i s s i o n e v e n t s f o r e a c h i s o t o p e , c o n t o u r d i a g r a m s were 

o b t a i n e d . T h e s e s e r v e a s a b a s i s f o r d i s c u s s i n g t h e mass d i s t r i b u t i o n 

o f t h e f r a g m e n t s , t h e mean k i n e t i c e n e r g i e s , and t h e e n e r g y d i s p e r s i o n s 

f o r f r a g m e n t s o f g i v e n m a s s . 

The y i e l d c u r v e s ( p e a k - t o - v a l l e y r a t i o ) show t h a t t h e e x c i t a t i o n 

e n e r g i e s o f t h e compound n u c l e i a r e c l o s e t o 2 0 MeV, w h i c h c o r r e s p o n d s 

t o c o m p l e t e d e u t e r o n c a p t u r e . A l l t h e k i n e t i c e n e r g y c h a r a c t e r i s t i c s 

t h e r e f o r e r e f e r t o t h e f i s s i o n o f 2 ^ ° N p , and ( c o r r e s p o n d i n g 
238 2 3 5 233 \ r e s p e c t i v e l y t o U, " U a n d . U ) . Prom a n a l y s i s o f t h e m e a s u r e d 

k i n e t i c e n e r g i e s and d i s p e r s i o n s , and f r o m c o m p a r i s o n w i t h o t h e r 

p u b l i s h e d d a t a , i t a p p e a r s t h a t î 

( a ) At i n t e r m e d i a t e e x c i t a t i o n e n e r g i e s t h e s h e l l s t r u c t u r e o f t h e 

f r a g m e n t s i s much l e s s p r o n o u n c e d t h a n a t l o w e n e r g i e s . 

( b ) The e n e r g y o f f r a g m e n t s p r o d u c e d by s y m m e t r i c a l f i s s i o n h a s a 
2 l / 3 

u n i q u e d e p e n d e n c e on t h e cou lomb f a c t o r Z /А ' f o r l i g h t and 

h e a v y n u c l e i . 

( o ) The d i s p e r s i o n s o f t h e k i n e t i o e n e r g i e s o f f r a g m e n t s p r o d u c e d 

b y s y m m e t r i c a l f i s s i o n o f d i f f e r e n t n u c l e i a t i d e n t i c a l 

e x c i t a t i o n e n e r g i e s ( o f t h e o r d e r o f 2 0 MeV) i n c r e a s e s 

l i n e a r l y a s Z^ /A . 



T h e s e phenomena c a n Ъе e x p l a i n e d s i m p l y i n t e r m s o f a m o d e l h a s e d 

on two t y p e s o f f i s s i o n , a l t h o u g h t h a t d o e s n o t e x c l u d e t h e p o s s i b i l i t y 

o f i n t e r p r e t i n g them i n t e r m s o f s h e l l e f f e c t s i n t h e f r a g m e n t s . 

FISSION OF 2 2 6 R a BY 12-MeV DEUTERONS AND TEE SHAPES OF 
THE FISSION-FRAGMENT KINETIC ENERGY DISTRIBUTIONS 

Y u . A . N e m i l o v , Yu. A. S e l i t s k y , 
S . M . S o l o v i e v a n d V . P . E i s m o n t 

U s i n g s e m i c o n d u c t o r d e t e c t o r s a n d w o r k i n g w i t h t h e L e n i n U n i v e r s i t y 

c y c l o t r o n , t h e a u t h o r s m e a s u r e d t h e k i n e t i c e n e r g i e s o f f r a g m e n t p a i r s 
226 

a r i s i n g i n t h e f i s s i o n o f Ra Ъу 1 2 . 1 MeV d e u t e r o n s . 

A b o u t 15 0 0 0 f r a g m e n t p a i r s w e r e r e c o r d e d . F i g . 5 s h o w s t h e d i s t r i -

b u t i o n s o f f r a g m e n t y i e l d , o f t o t a l k i n e t i c e n e r g y a n d o f i t s d i s p e r s i o n , 

a s a f u n c t i o n o f t h e mass o f t h e h e a v y f r a g m e n t . Of g r e a t e s t i n t e r e s t 

a r e t h e s h a p e s o f t h e k i n e t i c e n e r g y d i s t r i b u t i o n s f o r a number o f m a s s 

r a t i o s shown i n F i g , 6 . I t c a n b e s e e n t h a t t h e s h a p e i s n o t s y m m e t r i c a l 

a n d t h a t i t c h a n g e s w i t h v a r y i n g f r a g m e n t m a s s r a t i o . A s s h o w n i n 

F i g . 6 , t h e d i s t r i b u t i o n s c a n b e s e p a r a t e d i n t o two G a u s s i a n c u r v e s 

15 MeV a p a r t and w i t h a c o n s t a n t h a l f - w i d t h c o r r e s p o n d i n g t o s y m m e t r i c a l 

f i s s i o n . 

The a s y m m e t r y f o u n d b y t h e a u t h o r s c o u l d b e a s s o c i a t e d v / i t h t h e 
228 

s u p e r p o s i t i o n o f Ac f i s s i o n s a r i s i n g f r o m e x c i t a t i o n s a t 2 0 MeV and 
227 

f i s s i o n s o f Ac f o r m e d a f t e r n e u t r o n e m i s s i o n . E s t i m a t e s made b y t h e 

a u t h o r s s h o w t h a t a p p r o x i m a t e l y t h e same number o f f i s s i o n s o c c u r f o r 

b o t h n u c l e i i n t h i s e x p e r i m e n t . I f t h i s s u p e r p o s i t i o n c a u s e s t h e 

a s y m m e t r y , t h e n i t mus t b e a s s u m e d t h a t t h e mean k i n e t i c e n e r g i e s o f 227 f r a g m e n t s p r o d u c e d b y Ac f i s s i o n ( w h i c h a p p e a r s t o b e m a i n l y a s s y m e t -
228 

r i o a l ) i s a p p r o x i m a t e l y 1 5 MeV g r e a t e r t h a n i n t h e c a s e o f Ac f i s s i o n 

( w h i c h a p p e a r s t o b e m a i n l y s y m m e t r i c a l ) . P r o o f t h a t s u c h c h a n g e s do 

o c c u r w i t h c h a n g i n g e x c i t a t i o n e n e r g y m u s t i n o l u d e m e a s u r e m e n t s a t l o w e r 

e n e r g i e s o f t h e f i s s i o n i n g n u o l e i , when t h e r e i s n o s u p e r p o s i t i o n . 
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The asymmetry may a l s o Ъе explained Ъу the hypothes i s that there 
are two types of f i s s i o n . From the area under each of the Gaussian 
curves one can f i n d , f o r the d i f f e r e n t fragment masses, the r a t i o of 
symmetrical t o asymmetrical f i s s i o n , and thus determine the remaining 
f i s s i o n c h a r a c t e r i s t i c s : mean k i n e t i c energy and d i spers ion as a 
func t ion of fragment mass. The curves obtained in t h i s way are shown 
in F i g . 5 as dot ted l i n e s . 

STUDY OF OAЪЖ SPECTRA AîïD IDENTIFICATION 0? 
2TEUTE0ÎI-DEFICIENT OSMIUM ISOTOPES 

B.I7. Belyaev, B.A. Gvozaev, V . I . Gudov, 
A.V. Kalyamin and L.M. Krizhansky 

Using a s c i n t i l l a t i o n gamma spectrometer the authors i n v e s t i g a t e d 

the gamma r a d i a t i o n of n e u t r o n - d e f i c i e n t osmium i s o t o p e s . The osmium 
12 

i s o t o p e s v/ere obtained from the r e a c t i o n Yb( C, xn)0s by bombarding 

ytterbium t a r g e t s enriched in l 7 2 Y b , 1 7 4 Y d and 1 7 6 Y b w i th 80-MeV 1 2C 

ions and from the r e a c t i o n Tm( ̂ ^I'T,xn)0s by bombarding thulium t a r g e t s 
169 15 enriched in Tm with 100-I.îeV N i o n s . The osmium was separated from 

the i r r a d i a t e d t a r g e t s by radiochemical methods. 

By u s i n g ytterbium t a r g e t s enriched i n c e r t a i n i s o t o p e s , bombarding 

them v/ith heavy ions and e x t r a c t i n g the osmium decay products , i t v/as 
18 0 181 p o s s i b l e to i d e n t i f y the i s o t o p e s 0s and Os. 

A h a l f - l i f e T. /_ = 21 min. and the f o l l o w i n g gamma l i n e s and r e l a t i v e 
180 

i n t e n s i t i e s were found f o r Os: 
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.Tab le X 

E k e V R e l a t i v e i n t e n s i t y 

1 0 5 0 . 6 

1 6 5 0 . 6 

2 3 0 5 . 3 

3 1 0 1 . 3 

4 0 0 0 . 8 

5 1 0 1 0 . 5 

6 1 5 1 . 5 

8 8 0 1 0 0 

1 0 5 0 0 . 5 

1 3 0 0 2 . 5 

1 5 5 0 ? 

2 0 0 0 ? 

l80 
T h i s s t u d y i s c o n n e c t e d w i t h t h e d e c a y c h a i n Os 2 1 min ^ 

l 8 0 w Re 2 . 4 m i n у . A h a l f - l i f e T- /_ = 2 . 5 h r a n d t h e f o l l o w i n g gamma 
^ ' 2 181 l i n e s a n d r e l a t i v e i n t e n s i t i e s w e r e f o u n d f o r O s . 

T a b l e X I 

E k e V R e l a t i v e i n t e n s i t y 

150 140 
250 250 
8 1 5 2 7 0 

I t w a s f o u n d t h a t i n t h e d e c a y o f Os a p p r o x i m a t e l y 1 . 5 gamma 

q u a n t a w e r e e m i t t e d p e r d i s i n t e g r a t i o n . I t w a s a l s o f o u n d t h a t t h e 

1 3 0 - k e V a n d 2 5 0 - k e V gamma l i n e s c o i n c i d e d . 
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A. F. I 0 P F E I ;•) S T I T U T В О F P H Y S I C S 
A N D T S С H M 0 L 0 G Y 

ISÛSPIN DEPENDENCE OF NUCLEAR POTENTIAL FROM DATA ON 
THE TOTAL NEUTRON CROSS-SECTIONS OF ISOTOPES 

Yu.V, Dukarevich, A.N. Dyumin and. D.M. Kaminker 

Papsr presented at XVI Annual Conference on Nuclear 
Spectroscopy and Structure 

The t o t a l neutron c r o s s - s e c t i o n s were measured f o r n i c k e l - 5 8 , 

60, 62 and 64; z i n c - 6 4 , 66, 67, 68 and 70; s i l v e r - 1 0 7 and Ю9 ; cadmium-106, 
108, 110-114, II65 indi 1-1-115; t i n - 1 1 2 , 116-120, 122, 124; antimony-121 and 
123,' and t e l lur ium-122 , '4, 125» 126, 128 and 130 at a neutron energy of 
1 4 . 2 MeV, I t was found that the behaviour of the c r o s s - s e c t i o n f o r the 
chains of i s o t o p e s of the measured elements d i f f e r s from the behaviour of 
a as a f u n c t i o n of the atomic weight i n the case of e lements of natural и 
i s o t o p i c composit ion and d i f f e r s i n var ious т а з з r e g i o n s . 

The t o t a l c r o s s - s e c t i o n s f o r the s e l e c t e d n u c l i d e s are not equal; 
they are l a r g e r f o r i sobars t h a t have an excess of neutrons than for 
neutrons -def i c i ent n u c l i d e s i n the v i c i n i t y of Cd—Те, and smal ler i n the 
v i c i n i t y of Ni-Zn. 

An a n a l y s i s was made of the data us ing the o p t i c a l model, with sur face 
absorpt ion . I t i s shown t h a t , i n order to achieve agreement between the 
c a l c u l a t e d behaviour of the c r o s s - s e c t i o n s and t h e i r behaviour as found by 
experiment, i t i s necessary t o in troduce a dependence of the depths of the 
r e a l and imaginary par t s of the p o t e n t i a l on tho asymmetry parameter of 

N—Z 
the nuc leus , a = Using the sur face absorpt ion mode], v a l u e s were 
obtained f o r the r e a l and imaginary parts of the i s o s p i n term of the 
p o t e n t i a l : 

V = - ( 1 7 - 2) MeV V/ - - ( 2 6 ± 9) MeV 

On the b a s i s of an o p t i c a l model a n a l y s i s of the t o t a l c r o s s -
s e c t i o n s , r e a c t i o n c r o s s - s e c t i o n s and d i f f e r e n t i a l c r o s s - s e c t i o n s f o r 
e lements of natural i s o t o p i c composi t ion the authors sugges t that a 
s i g n i f i c a n t c o n t r i b u t i o n i s made by volume absorpt ion at the e n e r g i e s 
c o n s i d e r e d . A t a b l e of c r o s s - s e c t i o n s i s a t tached . 



ТаЪ1е XII 

No. • Isotope Weight of Enrichment Total No 
sample of sample cross-- sec t ion 

(«) (*) 0 (barns) 

1 Hi 53 6.51 96.8 2.701 £ 0.008 21 
2 60 6 .94 95.4 2 .744 £ 0.009 22 
? 62 7.17 86.5 2.796 £ 0.010 23 
4 64 7 .30 76.9 2.834 £ 0.010 24 
5 Zn64 5.59 91.6 2.965 £ 0.010 25 
6 66 5.66 89.2 3.011 £ 0.010 26 

7 67 5.81 30.9 2.99 £ 0.03 27 
8 68 5.52 92.3 3.051 £ 0.010 28 

9 70 5.64 44 .9 • 3.116 £ 0.018 29 
10 Agi 07 5 . 0 4 .34 £ 0,03 30 
11 109 5 . 0 98.8 4.38 £ 0.. ? 31 
12 Cdl06 ' 5 .00 22.1 4 .29 £ 0.0>" 32 

13 10 8 4 .90 20.2 4 .33 ' £ 0.07 33 
14 110 2 .40 65.0 4 .34 £ 0 .04 34 
15 111 1 .20 61.3 4 .44 £ 0 .04 35 
16 112 4 .90 69.6 4.53 £ 0.03 36 

17 113 4 .90 55.5 4 .50 ± 0.03 37 
18 114 5 .78 90.6 4 .54 £ 0.02 38 

19 116 4.95 72 .4 4 .56 £ 0.03 39 
20 • In l l5 ' 4 .90 4 .54 £--0.02 40 

41 

Isotope Weight of Enrichment Total 
sampl e of sample cross—section 

(g) ° t (barns) 

Snl l2 3.62 66.2 4.41 + 0.03 
116 О.48 86 .2 4 .43 

+ 0.CJ 
117 0.98 84.8 4 .64 + 0.05 
118 О.87 85 .0 4 .75 

+ 0.07 
119 О.96 50.7 4.46 + 0.10 
120 1.96 94.1 4 .66 + 0.04 

. 122 0.99 83.3 4 .69 + 0.04 
124 0.96 92.6 4 .71 

+ 0.06 
ЗЫ21 4.98 97.5 4 .66 + 0.02 

123 5 .04 4 .68 + O.O3 

Tel22 1.85 72.2 4 .65 + 0.04 
124 1 .73 54.8 4 .60 + 0.05 
125 2 .34 52.3 4 .69 

J. 0.04 
126 2 .42 84.1 4.73 + 0.02 
128 1.42 92.6 4.76 + 0.03 
130 4.74 94.2 4.81 + 0.02 

РЪ204 4.79 3 6 .6 5.43 
+ 0.06 

206 6.22 68.5 5.37 + 0.04 
207 4.03 56.7 5 .30 + 0.05 
208 3.25 94 .8 5.26 + 0.04 

Bi209 100 5.33 
+ 0.04 
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ISOMERISM OP PISSIOW-РНЛаМШТ NUCLEI 

L.A. Popeko, O.V. Valsky, O.A, Petrov 
and D.M. Kaminker 

Paper presentod at XVI Annual Conference on Nuclear 
Spectroocopy and Struoture 

The authors meaaurod the spectra of gamma quanta from fragmonto 
235 

with a neutron excess formed in the f i s s i o n of '-4J Ъу thermal neutrons, 
hetwoon 10 and 100 na af ter fiBoion, They found that s 

1, The l i f e t imes of the exoited s tates of fission-fragment nuclei 
in the energy range 30-800 keV were T ^ ^ t = 52 - 5 ns for the l ight 
fragments and ^ e a v . y = 28 £ 3 ns for the heavy fragments, 

2. In the gamma ray spectra a number of l inos wore obtained with 

the following energies and y i e lds : 

Table XIII 

Light fragments Heavy fragments 

Intensi ty per Intensity per 
(keV) 100 f i s s i o n s (kef) 100 f i s s i o n s 

85 - 5 0.7 î 0.4 30 - 5 1.7 

115 - 10 0.5 t 0,5 80 î 5 1.0 - 0 .4 

140 ± 5 1.3 ± 0.8 110 t 5 1.1 i 0.4 

165 - 10 1 ,0 î 0.5 140 ± 5 0.7 î 0.4 

210 t 8 2.3 ± 0.4 175 ± 10 0.4 - 0.2 

320 ± 10 0.5 ± 0.2 310 t 10 1.4 î 0.2 

365 - 10 2.3 1 0.2 

3. Analysis of the mass y ie ld curve for the f i s s i o n fragments 

showed that the delayed gamma radiation i s emitted mainly in the fol low-

ing mass intervals : A = 88-93, 93-ЮО, 105-110, 128-1J5 and 145-160. 

4. The mass y io ld curves obtained for the fragments coincided 
with the delayed gauma radiation of 100-185 keV and 185-250 keV. 

The experimental results are discussed in terms of the theory of 
deformed nucle i . 
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KINETIC ENERGIES OP FRAGMENTS PRODUCED 
IN THERMAL NEUTRON-INDUCED FISSION ; 

G.Z, Borulchovich and. G.A. Petrov 

Submitted to "Jadernaja f i z i k a " 

Using two surface-barr ier counters (area - 8 cm ) the authors 
measured the k i n e t i c energies of fragments or ig inat ing with f i s s i o n 

PA'I induced by thermal neutrons. The Pu target (diameter - 1 cm) 
241 

contained 1 jig of Pu deposited on an aluminium oxide tray. The 
to ta l k i n e t i c energy for d i f f e r e n t mass r a t i o s was determined to 
within - 2 MeV. 

The dependence of t o t a l k i n e t i c energy on the mas3 r a t i o s of 
the fragments i s shown in Fig. 7« 

CROSS-SECTIONS OF PHOTONEUTRON REACTIONS IN ?Li 

E.B. Bazhanov, A.P. Komar and A.V. Kulikov 

Submitted to "Phys. Letters" 

By recording delayed neutrons with BF counters the authors 
3 

obtained a curve for the c r o s s - s e c t i o n s of photoneutron react ions 
7 in Li from the у»"-reaction threshold to E^ = 50 MeV. 

I t was found that the d i f f e r e n t i a l c r o s s - s e c t i o n curve has a 
number of maxima, i . e . at the fo l lowing energ ies : 11.5» 13»5> 15»°, 
1 6 . 3 , 1 7 . 8 , 19 .5 , 22 .0 , 23 .7 , 26.0 , 28 .3 , 30.3, 33.О, 34.7, (41 .0) 
and (46 .5 ) MeV. The data obtained are in s a t i s f a c t o r y agreement 
with the r e s u l t s of other experiments on the photоdis intégrât ion 7 

of Li . The authors note the importance of the mul t ipar t i c l e decay 
7 

channels of the exc i t ed Li nucleus. 
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S C I E N T I F I C R E S E A R C H I N S T I T U T E F O R 
Л 'Г 0 la I G R E A C T O R S 

MEAN SPECTRA OF NEUTRONS FORMED IF THE BINARY AND TERNARY FISSION 
OF INDUCED BY THERMAL NEUTRONS 

V.N. Kefedov, N.I. Kroshkin, 
V.P. Kharin and A.K. Melnikov 

Using the t ime-o f - f l i gh t method the authors measured the spectra, 
averaged over angle, of prompt neutrons originating with the binary 

235 
and ternary f i s s i o n of "U induced by thermal neutrons. The measure-
ments showed that the spectra for binary and ternary f i s s i o n are 
ident ica l in shape. The mean energy (~1.8 KeV) of the neutrons formed 
in ternary f i s s i o n was somewhat l e s s than that of the neutrons from 
binary f i s s i o n (~1.9& MeV). The average number of neutrons emitted 
with each ternary f i s s i o n event was found; v ^ = 1.75 ± 0.08. 

The rat io of ternary to binary f i s s i o n neutron yie ld was 
v

3 f / v 2 f ~ ° ' 7 l m 

235 
If approximately 7«5 gamma quanta are emitted with each U binary 

f i s s i o n event, then about 6.6 gamma quanta are emitted with each ternary 
f i s s i o n event. The gamma spectrum for ternary f i s s i o n i s somewhat • 
harder than that for binary f i s s i o n . 
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PAPERS RECEIVED DURING 1%5 AT VHF NUCLEAR DATA INFORMATION CENTRE 
(HDIC) PROU THE JOINT ХШТОЧШГрЬа NUCLEAR RESEARCH, DUBNA 

NEUTRON RESONANCES OF YTTERBIUM ISOTOPES 

Van-Nai-yan, E.N. Karzhavina, A.B. Popov, 
Yu.S. Yar,vj bsky and Yao-TcM-chuan 

JINR Preprint P-2158, Dubna, 1965 

Using the slow-neutron spectrometer at the Neutron Physics Labora-
tory of the Joint Ins t i tu te for Nuclear Research the authors measured 
the transmission of neutrons by natural ytterbium and the radiative 
capture by ^ Y b , 1^ZYb, 175Yb, 1'4Yb and 1 ^Yb in the region up to 
150 eV. The resonances were ident i f i ed and their parameters determined 
for the f i r s t time. Strength function values were obtained for ^^Yb 
and 1 / 5Ybj S (171) = ( 1 . 1 + 0 . 4 ) x 10~4; S (173) = (2.4 + 0 . 9 ) x 10~4 . 

171 ' 
From the number of l eve l s observed in Yb and Yb the authors e s t i -
mated the о parameter of the Beths formula giving the level density as 
a function of the exc i tat ion energy and spin of the compound nucleus 
( cr= 2 . 5 ) . 

Table XIV 
Resonance parameters of ytterbium isotopes 

No. E (eV) Isotope Г (meV) ^„(meV) 2 S r
n ° 

1. 7.93+P.02 171 1.44+0.17 I.03+0.12 
2. 8.13+0.02 171 0.49+0.06 0.34+0.04 

3. 8.85+0.04 171 0.025+0.010 0.017+0.007 

4. 13.13+0.07 171 95+10 2.5 +0.1 1.38+0.06 

5. 21.8 +0.1 171 0.19+0.03 0.081+0.013 

6. 28.2 +0.1 171 70+10 1.8 +0.1 0.68+0.04 

7. 34.7 +0.2 171 3.8 +0.8 1.3 +0.3 
8. 41.5 ±0.2 171 168+70 7.2 +0.7 2.2 +0.2 

9. 46.5 +0.3 171 0,90+0.15 0.26+0.04 
10. 53.2 +0.3 171 5+1 1.4 ±0.3 
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Ko. E0(eV) Isotope r(meV) Grn(,nGV) 2 < 

11. 54.4 ±0 .3 171 16+3 4 .3 +0.8 
12. 60,4 +0.4 171 143+36 4 .3 +О.З 1.10+0.08 
13. 65.О +0.4 171 7+1 1.74+0.25 

14. 77.3 +0.6 171 11+2 2.5 +0.5 
15. 82.6 +0.6 171 • 2 .4 +0.3 0.53+0.07 
16. 84.7 ±0.1 171 2 .5 +0.4 0.54+0.09 
17. 96.1 +0.8 171 3.0 +0.4 0.61+0.08 
18. 108+1 171 37+7 7.1 +1.4 
19. 113+1 171 14+3 2.6 +0.5 
20. ' . 128+1.2 171 20+5 3 .5 ±0 .9 
21. 141+1.4 171 10+2 1.7 ±0 .3 
22. 147+1.5 171 7+2 1 .2 ±0 .3 

23. 4.53+O.OI 173 0.082+0.009 0.007+0.008 

24. 17.80+0.07 173 100+10 14+1 6.6 +0.5 

25. 31.6 +0.15 173 165+14 36+3 12.8 +1.1 
26. 35.8 +0.2 173 24+4 8 .0 +1.3 

27. 45.5 +0.2 173. 104+16 15+1.4 4 . 4 +0.4 
28. 53.8 +0.3 173 6 .6 +1.2 1 .8 +0.3 

29. 59.0 +0.4 173 141+65 4 .0 +0.7 1.0 +0.2 

30. 66.7 +0.5 173 143+24 15.6 +1.2 ' 3 .8 +0.3 

31. 69.1 +0.5 173 5 . 3 + О . 7 • 1.3 +0.2 
32. 74.8 +0.6 173 4 . 1 +O.7 0.95+0.12 

33. 76.7 +0.6 173 18+3 4 .1 ±0.7 

34. 97.5 +0.8 173 6 .4 +0.8 1.3 ± 0 . 2 

35. 106+1 173 26+5 • 5+1 
36. 112+1 173 5 .4 +0.8 .1+0.2 

37- 125+1.2 173 9 .4 +1.4 1.7 ±0 .2 
38. 130+1.2 173 13.6 +1.8 2 .4 ±0 .3 

39. 40.3 +0.2 170 ЗО6+46 197+14 31+2 

40. 73.2 +0.5 170 77+12 9.0 +1.4 

41. 22.6 +0.1 
42 . 141+1.5 172 
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DEPENDENCE OP THE DOPPLER BROADENING OP NEUTRON RESONANCES 
ON CHEMICAL BINDING ; THE 405-eV RESONANCE IN 55C1 

E.N. TCarzhavina, A.B. Popov, I . I . Shelontsev 
and. Yu.S. Yazvitsky. 

JIKR Preprint P-2198, Dubna, 1965 

When resonance neutrons interact with atomic nuclei the change 
in the area beneath the resonance curve as a resu l t of the Doppler 
e f f e c t may s i g n i f i c a n t l y influence the experimental resu l t s in cases 
when one i s . determining resonance parameters by analysing the areas 
under the resonance curves. 

The authors studied the behaviour of the areas under the 405-eV 
35 

resonance curve for CI as af fected by the type of compound and the 
sample temperature. 

Using the neutron spectrometer at the Joint Ins t i tu te for Nuclear 
Research, they measured the transmission curves of three compounds of 
natural chlorine in which the atoms were linked v/ith atoms of other 
elements of widely d i f f e r i n g weight» NaCl, CCl^, PbCl2. 

5 с 2 2 2 
The thickness of ?C1 in the samples was 2.075 * 10 atoms/era +0.5$; 

th is corresponded to the region of maximum Doppler corrections as a func-
t ion of sample thickness. 

The e f f e c t of sample temperature on the area beneath the resonance 
curve was studied with the NaCl and CCl̂  compounds. The transmission 

je 22 2 
curves for the NaCl (thickness of ?C1 a 2.13 x 10 atoms/cm ) and 

ч г 22 2 
CCl^ (thickness of 1 = 1.93 * Ю atoms/cm ) samples were measured 

at 300°K and 77°K. 

The resu l t s were as fo l lows: 

1. The dif ference between the areas beneath the 405-eV resonance 
curve of ^C1 in the NaCl, CCl̂  and PbCl^ compounds did not 

exceed the accuracy with which the areas were measured: 1.5$. 
( Pig Ô ) 

2. When the NaCl sample was cooled to 77°K the area changed by . 
10 + 0,3^j however, when the CCl̂  sample was cooled no change 
occurred. ( Pig. 9 ) 
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!From the transmission and self-indication curves values of 
0.057 + 0.002 eV and 0.82 + 0.09 eV were obtained for gF and Г — a n 

35 
respectively for the 405-eV resonance of "CI in samples with dif-
ferent thicknesses. 

CALCULATION OF MULTIPLE INTERACTIONS FOR NEUTRON 
.RADIATIVE CAPTURE EXPERIMENTS 

F.F. Mikhailus, L.B. Pikelner and E.I. Sharapov 
JINR Preprint P-2455, Dubna, 1965 

One of the main obstacles to attaining exact values for neutron 
partial cross-sections is the effect of multiple interactions between 
neutrons and the nuclei in the sample. In the present work these inter-
actions are calculated by means of the Monte Carlo method. A programme 
was written for the M-20 computer and corrections calculated for experi-
ments on neutron scattering and neutron radiative capture and experi-
ments involving self-indication. 

Experimental verification for the case of radiative capture showed 
that the experimental and calculated results were in good agreement. 
They are in satisfactory agreement with.the results of the approximate 
analytical calculation performed by Draper (Nucl. Sci. Eng. (195&) 522) 
when the thicknesses of the samples are not too high and when Г г£Г . y n 
In cases of high surface densities and for ̂ у^^п ®га1,е:г method gives 
excessively low values for the correction, 

ALPHA DECAY FROM HICHLY EXCITED STATES IN SAMARIUM ISOTOPES 

I. Xvitek and Yu.P. Popov 
Paper to the XVI Annual Conference on Nuclear Spectroscopy 

and Structb^e of the Atomic Nucleus 
Moscow, 1966 

The authors investigated the probabilities of alpha transitions 
from excited states of ^^Sm and 15°Sm with different spins. The 
samarium nuclei were excited by means of resonance neutrons. 

The lifetimes were found of the excited states with spins 3 a nd 4~« 
The measured probabilities of 4 2 + transitions in ^^Sm were found to 
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be in satisfactory agreement with the probabilities calculated on 
the basis of statistical theory. 

Table XV shows the experimental results, including the alpha 
widths of the neutron resonances. 



Table XV 

Target nucleus ^ S m 147 Sm 

S eV о 0.093 0 .88 5.0 17.1 3 .4 18.3 29.3 32.1 39.9 49.4 53 83.5 183 

л 
I 4~ 4" 4~ - 3~ 4~ 

Г« 6 
т " х 1 0 

Y 
I.O+O.25 О.85+О.2 1.8+0.8 10+2.5 31+9 5+0.8 

l 
8+2 3+1 12+5 17+3 10+3 33+7 56+15 

7 ! Гд x 10 ' , eV О.63 0 .5 1 .2 6.5 19 2 .0 4 .8 1.6 7 10 5-9 20 27 1 

4J 

х x 10^, sec 10 12 5 .2 1.0 0 . 3 3 .1 

1-1 3 .9 0 . 9 0 .6 1 .1 0 .3 0 .23 1 
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The 4 0 5 - e V r e s o n a n c e o f ^ C l i n NaCl a t 300°K and JJ°K 




