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ON ÏEE EISSIOH ISOMER YIELD IN 255U -ь n REACTION 

A major part of the experimental works, in which fission 
isomers were studied, was done using the reactions with charged 
particles. 

Comparatively small number of the experiments was pub
lished in which, fission isomers were produced in the reactions 
with neutrons. At the same time the data concerning the yield 
of the neutron induced isomers, its dependence on the excitation 
energy, are of great interest especially as compared with data 
taken from the reactions with charged particles. 

In 1970 Elwyn and Ferguson (1) published their experiment 
in which uranium and plutonium fission isomers were induced in 
the neutron capture reaction. At 2.2 MeV neutron energy the yield 
of 2^6U fission isomer was 3."\Q and that one for 40Pu fission 
isomer was 4.10 with respect to the prompt fission yield. It 
was noted by the authors, the yields were unexpectedly higher 
than the yields of the same isomers in the reactions with charged 
particles. At the same time the yields were much higher than, 
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for instance, the yield of Am fission isomer in Am + n 
reaction. 

Later the Roumanian group published their work (2) on 
the yield of 2^ TJ fission isomer in the reaction "U + n. At 
0.2 MeV neutron energy the value of 3 per cent for the rela

tive yield of the isomer was obtained. 
Our measurements of the fission isomer yield in the re

action 2 ^ U + n at 1 MeV neutron energy showed that the background 
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fisso/ons, produced Ъу scattered neutrons in the JJX} sample, 
play very significant role. 

The measurements were done using the pulsed beam accele
rator of Van de G-raaff type with 6 nsec pulse duration at the 
repetition rate of 4 Mc, The T + p reaction was used as a neutron 
source. Fission events were detected in a gas chamber with Xe 
as a scintillator. The chamer was connected to the photomultiplier 
£?ЭУ -30. The pulses from the photomultiplier output were analysed 
Ъу a time analyser, 

The background fissions were induced by the scattered 
neutron flux consisting of two components. The first component 
represents the neutrons experienced multiple scattering in the 
walls, floor and ceiling of the room. This part of the neutron 
flux is time independent and its value can be easily measured» 
In our experiment this part of the background fissions in a time 
channel was equal to 10 y with respect to the peak of the prompt 
fission, The second component of the scattered neutron flux re
presents the neutrons scattered by protons from the beam, stopped 
in the solid tritium target. A part of these neutrons is of so 
low energy, that their time of flight between the tritium target 
and ' U sample is of the same value as the life time of the 
fission isomer ^ U. The fissions induced Ъу these neutrons hide 
the isomer fissions. Moreover, the intensity of the second com
ponent is time dependent, as soon as the intensity of the scat
tered neutrons is simply proportional to the velocity they have •. 
after scattering. Thus the background fissions induced by the 
second component are time dependent and, hence, can imitate the 
isomeric fission. However, in general, the isomeric fission has 
an exponential dependence on time, whereas the background compo
nent with a good accuxacy has a power dependence on time. As soon 



as in this experiment the background, due to the first component, 
was sufficiently low, i+ was possible to f inde out an interval in 
the time spectrum, where the second component background v/as domi
nating. This part of the time spectrum was used to determine the 
parameters of the time dependence for the second component back
ground. Now, it was possxble to roaJce reasonable background corx̂ ec-
tioas in all channels of the time spectrum, which were analysed. 

The time spectrum, obtained in the experiment, contained 
5.10 of fission events. With 100 nsec supposed to be the isomer 
life time the fission isomer yield was (0.4 - 2.ö).10"5 with 
respect to the prompt fission yield.. Hence, the upper limit for 

235 -Б 
the isomer yield in the reaction v U + n equals to 3.10 ' at 
1 MeV neutron energy. The yield data from ref. (1) and (2) con
tain large errors because the background fissions induced by the 
scattered neutrons were not estimated with sufficient accuracy. 
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