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I - BRC MEASUREMENT 

The measurement was made using the large gadoliniun-loaded 

liquid scintillator technique, associated witha fast fission chamber con-
237 

taining 100 mg of Np . The fission events were identified by a fast 

coïncidence between f-'ssion chamber pulses and the corresponding prompt 

Y-ray pulses in the liquid scintillator . Therefore, the alpha piling-up 

pulses in the chamber were eliminated and the chamber could be operated 

with a low threshold . 

The incident neutron beam was pulsed at a frequency of 2.5 MHz 

and the time-of-flight method w s used to separate fissions induced by 

monoenergetic neutrons [j(p,n) and D (d,n) reactions! from those induced 

secondary neutrons . 

Basically, the method is the same as for our previous measure-
. 235,, 238,, 239 n r,-v ^ 240„ 241„ r -, 

ments on U, U, Pu Ĵ lJ and Pu, Pu l_2j , which are in good 
237 

agreement with other published data . Furthermore, our Np fission 
235 — 

chamber also contained deposits of U for which we measured ̂  in the 
237 p 

sar.e experiment as for Np and obtained values in excellent agreement 
with existing data ^3J . 

II - i:S ALAMOS MEASUREMENT [4] 

The experimental technique is very similar to the one we used, 

except for the background r.eas'jrerrent . 

In our experiment the neutron counting was started 600 ns 

after each fission event for 2period of 50 "s, and the background counting 

was started 100 y s after each fission event for a same period of 50 us . 

To reduce the background from neutrons scattered on the fission chamber 

walls, the bea.T, was sweeped off during the counting gates . 

In the Los Alar.os experiment, the neutron beam was pulsed in 

s-ch a jia'j that the beam was on for 1 Us and off for 43 us . The neutron 

counting was started 1 us after each fission event for a perio-J of 40 Us, 

and the background counting v/as started 0.5 Ua after each neutron burst 

for a sane period of 40 H s . 
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However a large part of the background is caused by the neutron 
beam itself, so that we can consider this background to be proportional 
to the beam intensity. The induced fission rate is as well proportional 
to the beam intensity. We have clearly shown To] that in such a case any 
fluctuation of the beam intensity results in an underestimation of the 
average background rate when the measurement is made recurrently. In our 

240 ^ 
measurements on Pu, for example, we have observed differences as large 

• as 10 % between the average background rates measured for the spontaneous 
and the induced fission events in a given run. 

It is our feeling that the difference of about 3 % between the 
BRC and Los Alamos measurements is due to an incorrect background deter
mination in the Los Alamos measurement. 

Ill - OBNINSK MEASUREMENT [_6~[ 

The data reported are about 3 % larger than our measurement, ar 
therefore are in agreement with the Los Alamos data. The neutron detector 

3 consisted of 16 He counters placed in a polyethylene block and was quite 
insensitive to J -rays. Consequently, the fission event identification was 
based only on the signal from the fission chamber. Because of theoC acti-

237 vity of Np, the fission chamber was operated with a high threshold to 
reject O piling-up pulses and the fission detection efficiency was 55 % . 
We suspect this low efficiency to be at the origin of the difference betwe 
the Obninsk data and our measurement. 

Measurements of "*' p for U and U have also been performed 
at Obninsk L7»*0 using the same neutron detector and similar fission chambe 

237 as for Np. The results are in good agreement with the other published 
238 f T data and especially with our data for U \ l \ . For these measurements, 

the "X piling-up was not a major problem and the fission chambers were opera 
ted with a relatively low threshold, i.e. a high efficiency for fragment 
detection ( X 8 0 %) . For that reason, we suspect the high threshold on th 
237 — 

fjp fission chamber to be at the origin of the observed discrepancy on ̂  
for that nucleus. 

However the authors have studied experimentally the dependence 
of the neutron detector efficiency on the fission fragment detection effi-
cier.cy. Their results for U and Np are reproduced in Fig.I and II, 
respectively. The effect appears to be much more larger for induced fissio 

252 than for Cf spontaneous fission . 
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Because of the thickness of the deposits, increasing the thres
hold on the fission signals tends to select the fragments emitted into 
a narrower cons around the normal to the deposit surface. Also the fission 
fragments, and therefore the fission neutrons are emitted preferentially 
in the direction of the incident neutrons . Since the presence of the axia 
tube in the neutron detector introduces an angular anisotropy in the neu
tron detection efficiency, it is understandable that the average efficienc 
is lower for induced than for spontaneous fission . 

However an examination of Fig. I and II leads to the.following 
remarks : 

252 
- The effect is quite negligible for Cf in Fig.I (but not in Fig.II) ar 

seems to be energy dependent for U . Data at 3 MeV give an effect 
237 comparable to the one measured for Np, while data at 2 and 2.5 MeV 

give a smaller effect . 

- The linear extrapolation to a fragment detection efficiency of 100 % is 
questionable . A second order extrapolation, for example, would result 

238 
in a smaller effect. Equivalent measurements for U would be useful 
to determine the effective shape . 

237 
- The point at SC ~A efficiency for Np has been made by using only 
2 places in one of the 6 sections of the chamber. But the amplitude of t 
effect should depend on the position of the material inside the axial tu 
of the neutron detector, so that this point might not be representative 
of the effect for the whole chamber . 

- The data in Fig. II are the average of 2 measurements at neutron inciden 
energies of 2.6 and 3.1 MeV . It would be interesting to know vhetherthe. 

236 
pres-n*. a systematic difference such as in the case of U . 

In conclusion, the correction for the dependence of the neutron 
detection efficiency on the fragment detection efficiency is quite large 

237 in the case of Np . We have shown that it is not inconceivable that 
this correction could have been overestimated, but it is not possible 
ta -a-.e any definitive statement in the light of the fragmentary informa
tion az our disposal . 
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Fig. I . Dependence of the number of neutrons recorded (relative units) 

on the fission fragment recording efficiency. Solid points - 252cff Open 

symbols _ 236- (o - 2 MeV, A - 2.5 MeV, D - 3 MeV) 

0.3 O.'f 

Fig. II. Dependence of the number of 

neutrons recorded (relative units) on the 

fission fragment recording efficiency. 

Solid points - 252cf , Open points - 237Np 


