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‘I’he neutron capture Cross section of Cm !(n. y)(;m 43 Ls,

- difficult to measure éirectly because ot‘ the difficulty of detecting

243

the relatively long-lived Gm pra‘&uc‘ed. Previous indirect

"méasurements range fram 10 to 95 barns. 1

1n this work the total {capture and fission) neutron cross sectian ’

242

'was determiued by measurlﬁg the deatruction cf Cm ia high

._viintensity nemrun bambardments in the Matexials Teaﬁng Reactor.,

The C;m 242 used was {mriﬁeﬂ from tha Pu’ wvdaaghter. and

from Amzm. by ion-uxchanga mnthexds. ‘X'he AmZ# content was

242 | ou then

vaporized on to thin aluminam foits. The amount of Cm>*?

' ,e'fstir':aateé to, be <06.01 pexc.ent-hy;ygeight. _ ‘fhe lp“arie Cm
on éach

‘foil was measured by alphs counting in a high-stability, low-solid

242

_angle (4w/ ’829) counter. The amount of Cm™ "~ on each foil was

" initislly ~10" g.tg The foils were then sealed in quartz capaulea

and irradiated. Aiter irradiation. tha faila were recounted to deter~

| mings_ the -a-m@un:t'of CmMZ

the Pti‘_zas

remaining. Carrectiena were made for

eo,rﬁ:;hi_aﬁnn to the total alpha activity.

©  Pure Pu23_8 vaporized-on thin aluminum foils was: used as a

flusx moaitbi;‘; The amount of Puasg destroyed was measured by
determining the decrease in the alpha counting rate, using a 52 per=

cent ‘alpha counter. The total neutron c¢ross section for Puzn was

| taken tu be 470 harns, .
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The total neatzrén cross section of Cmf“z can be calaulated

| B from the relationship :
B ' L AQ/A = exp(o'ﬂt + Xt)

A 242

where A = the ar:ﬂvity of Cm immediately before bombardment

- A= the activxty of t:m 42 immedi&tely following bombardment

lcr & the total neutmn croas section

| vﬁ = the. avemge flux in_neatr@na cm -2 day'l
A = the decay constant of Cmgéz = 4,27 x 1072 day™ _
t = the time of bombardment in days .

The experimental results are summarized in Table L.

Table I
Experi t 2 303 log, (A /A) ) t tﬂxm"zo Xt tc;ai crogs secfion
perimen Em (days) (neutt’Ons/cmz v {barns)
"y .' - 03344—6 003 . 72.8 8.9 0.310 16 +3
{0.326 + 0,004} S o {19 ¢ 4
2 0.78440.005 174 . 24,3  0.743 1742

The bracketed terms in expeﬂment 1 repreaent the reaults cbtained
l by receunting the f@il iour manths after bombardment. at which time
; the g~ activity on the' foil was reéuced by & factor of ~10.
.'I‘he error quoted in the total cross settion is the standard devia-
iio:; based on the number of alpha counts racuid_ed. It does not include
errors in thé flux determination due to errors in the value of the

238 . , ,
- Pu 38 cross section, or to other experimental causes,
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v'siG.T.‘,‘ Seaborg, Phys. Rev. 92, 1074 (1953).
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' The:,fissioh cross section _of Cm is reported to be <5 barns. 2

| Hence the capture cross section must be between 12 and 17 barns,

' A rough relationship between the total neutron cross section and

242 244

the ingoing neutron binding energy ha's been noted. 5 Cm and Cm

' have nem-ly the mame aeufz‘on binding enﬁz‘gy, and the total neutron .

244 is 25 + 19 barm. 4 According to. reference 3

| a value of ~100 bérns 'is expe ct ed for these two isotepes The low
| values observed may be related tc a pessible suhshell at 96 protons, 3
. althe;ugh %he total neutron vcx*os-s,‘\-s_esetien af‘c-mz 46 appears to be

o 'mrmal
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