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. A, Ghiorat, and 3. R. Choppin
Radiation Laboratory and Department of Chemistry
University of Californis, Berkeley, Californie
April 20, 1954
In recent ex;pez~:'r:'::uxm'snt:sl"k deésigned to produce néw isotopes of the

heéViest elements by neutron bombardments in the Materials Tesying

' Resctor, approximate values have been obtained for several neutron cap-

ture cross-sections. Neutron flux velues were obtained from measure-
ments made by the MIR operating staff. However, the neutron flux in
a given position in the reactor is by no means constant, so that, as
always, flux uncertainties represent the grestest source of error in
most of the meagurenents.

After bombardment, the target material end products were carefully
separated from activities due to fission products end impurities. The
chemical separation methods, involving both precipitation and ion-@xchange
5

techniques, will be degeribed in e separate report.” The product nuclel

whose yiélds were mensured were in all cages properly identified by

means of their chemicel and nuclear properties.
In some cases, the smount of the nuclide being bombarded changed

drasticelly during the coursé of the experiment, since it was itself

Abeing produced from lighter nuclei, In these cases , the (otherwise

laborious) calculations were made with the electronic anazlog computer
GADAC d’evelope@ for thie pwrpose in this laboratory.é

The results ere summerized in Table 1.
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Teble 1
Nuclide ‘Product  MNumber of :
bombarded Terget measured experiments ¢ {barns)
243 L 2kl )
Am Algﬁst mono-isotopic  Am 3 140 % 50
Amé43 |
'vnkghgl Monoe-isotopic Bk259 Bk2505 : 2 -
- Bkz@ o m;zl@ . 1100 2 300
(i - Bkzug
| destruction) :
£+ Mono-tsotopic c£2¥?  ¢f?P 1 270
0f™®  Mixea Cf isotopes,  CfeV g L ~900 (fission
cfzh9,350,251,252 (1.e., CF plus capture)
destruction)
szsh 'Iogﬁbbombarﬁment of 100355 1 <2
99293 Mixed Of isotopes, 1005 1 160
o cf2¥9:250.:-8§1;252
B cad gbOmbarﬁment of 10097 1 <5

The fission cross section of C$2k9, by difference between its totel

and capture crosge-sections, is about 630 barns.

The ratio of offoc is .

thus about 2.3. Thie nmumber is entirely consistent with the calculated

binding energy, 6.33 M@v,7 of the ingoing neutron.

89

The cross-sections of szsk and 9925# are giveﬁ only as limits

2% (n,1)0£25% B, 99255 B 100%5% and mow mich by 99

because it is not known how much of the loo255 is formed by
(n,v)99

254

255 BT 00255,
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4 is gero, then that of szsh would
254

If the cgpture crosse-section of 9925
need to be approximately 2 barns, while if the cross-section of Cf
is gerc, then that of 9925 4 would need to be epproximately 15 barns.

The yield of 1(30255 is accounted for by crosg-sections vhich ere

4 related by the approximste equation acfggx; + 0.1099354 = 1.k,

We wish to express our gratitude to Professor Glenn T. Sesborg for
' his interest in this work. We are particularly indebted to the staff
of the Phillips Petroleum Company et the MIR for their assistance in
making neutron bombardments. This work was performed under the auspices

of the Y. 8. Atpnmic Energy f}anmxisalion.
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