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In recent experiments1""'4 designed to produce ndw isotopes of the 

heaviest elements by neutron bombardments in the Materials Testing 
'· 

Reactor, approximate values have been obtained for severaJ. neutron cap• 

ture cross-sections. Neutron flwc w.J.ues were obtained. from measw:e ... 

ments made by the MrR operating staff. However, the neutron flux in 

.a ~ven position in the reactor is by no means constant, so that, as 

always 1 flux uncertainties represent the greatest source of err9l" in 

most of the measurements. . .. 

After bomba.rdment, the target material and products were carefUlly 

separated from activ!ties due to fission products and impurities. The 

chemical separation methods, involving both precipi te.tion and ion•dltcba.nge 

techniques 1 will be d~ibed in a separate report. 5 '!'he product nuclei 

whose ;y1~lds were measured were· in e.U cases properl¥ identified by 

means Of their chemical .and nuclear properties. 

In some cases, the amount of the nuclide being bombarded changed 

dre.sticeJ.l.y during th¢ course of the exper:iment1 since it was itself 
~ . 

being prOOuced from lighter nuclei. In these cases; the (otherwise 

la.borious) caJ.culat1on.s were made wit!?- the eleotronie analog computer 
I . • 6 

QADAC develope~ for this purpose in this laboratory. · 

The results are summarized in Table l. 
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tJCRL .. 2555 

~ble 1 

Nu:c;lide Product R\nnbe:r of 
bombarded Target measured experiments a (barns) 

Am243 ~st l;l10no•1sotopie 
Am 3 

Am244 3 14o :t 50 

BkZ49 249 Bkz,o_, 

~ 
Mono•isotopic Bk 

llOO t 300 . 249 Bk249 Bk If 

( 249 i.e., Bk 
destruction) 

b:r249 Mono•;tsotopic Cf 249 c~50 l 270 

Ct'249 MiXed Cf isotopes; Cf249 1 ~00 ( fis&ion 
cr49,250,251,252 249 plils capture) (i.e., Cf 

destruction) 

Cf'252 n 99253 l 30 

cr254 -Lo~ bomPardment ot 100255 l <2 
Pu . 

_99253 Mixed Cf isotopes, 100254 1 l6o 
;..;'~~ 

cr49 ,250.;~1,252 
254~ 

~~ bcmtba.rdment of 99 
PU2 9 · 

100255 1 <15 

The fission, cross section of cf49, by d.if:ference between :i.ts total· 

and capture cross-sections, is about 630 barns. The ratio of ot/oc is . 

th:us about 2~3· This number is entirely consistent with ~e calculated 

binding energy, 6.33 "MJN/ of the ingoing neutron.8"9 

. The cross-sections of cr254 and 99254 are giv~ only as limits 

because it is not k.no~ hOW' much of the lOOZ55 is formed. by 

cr254(n,r)cr255 ~ 99255 e; 100255 and bow much by.99254(n1r)99255 ~ 100255• 
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254 254 If the capture cross--section of 99 is zero, then that of Cf would 

need to be approxitna:tEtJ,y 2 bs.:rna 1 while if the cross .. s~tion of Cf254 
• 

1s zero j then tbe.t ot 99 Z54. wou.l.d need to be approxi.ma. tely 15 barns. 

The yield of 100255 is accounted. for by cross-sections' which ere 

_ rel.a.ted by the approximate equation act254 + o.1o99254 • 1.4. 

We wish to EOq)ress our gratitude to Professor Glenn T. Seaborg for 

h,is interest in t}lia work. W'e are partic'L\l,arly 1nd.ebted to the staff 

of the Phillips Petroleum Company e.t the Ml'R for their a.sa1sta.nce in 

malting ·neutron bombardments. This work was performed under the auspices 

ot the u. S. AtQmic Energ.r Commission. 
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