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Neutron ·Crose Section of Cm 

J. P.. Sur l& .a.nd 8. G. Harvey 
Radiation Laboratory and Department of. Che!llistty 

University of C~Ufornia., Berkeley, California 

:wa:y-10, 1955 

.. · . . . . . . 24.2 . 243 
The neutron c~pt,u•e cross section. of Cm (n, y)Cm ls 

_dUfitult to measw:e dlrectly because 9f the difficulty of de~ecting. 

the relatively long~livt4 C~243 ptoch.u:::ec:i. Previous inEibect 
. . . . .. 1 

m$&.8uremepts ranse from 10 f:G_ 95 barns. 

In this work the total (captare. and fis$Jon) neutron cross seition 
. . . . ·. . . . . . .242 . 

was d-etermined by measuring the dtHtt~uttion of Cm · · in high 
. 

, .· tn.t(ensity neutro~ 'b~~bar4tnente in the· Materials Testing Reactor. , 
. . 1!4·2 . ' . .· . . . . . . ,· . 238 . 

The Cm used wa$ :P1lrf1led £rom the Pu dau.ghter. and 

from Amz•t, 'bylon-~Jr:chal\ge. ~e~bed•! ~he Am
241 content was 

· . · ·· · · · ·. . Z42 · 
estbnated to be <0. ·01 pe,cent. by w;etght.' The pue C.m was· then 

. . . (' . ' . . , ' 

vapo:rize.t on to th.i~ alumit:uun loUs~ The amQunt of Cm24l on each 

·~oil ~aa measured by alpha counting ln a. high-stability. low-soUd 

.. a~le (4w/8Z') counter. The amount of Cm
242 on each foil was 

. -3 
initially -10 f'&· The foils were ~hen sealed in. qtiartz capsules 

and bratiiated. Alter il"l"adlatiQn, the foils were t'eeounted to deter .. 

mine the amoun~ of CmUZ rema~btg. Corrections were made for 

the ~oa 38 co~tr~ution to the to~at' a"t~;b.a ac:dvity. 
. zsa ··· . . . .· ·· . . 

Pure P~ va.-porize<i -on thin a;lumln11m foUs waa· used as a 

1 . T.h · ·. . Zlfi . . ·. . d b i we: monito~:. · e amount of J?u ·. destroyed was measure· y 

determinina the decrease in the alpha counting rate, u.sing a 52 ·p4n· .. 

cent alplt~ cot.mter. The total neuh"Gn crosa $eetion for Pu
238 

was 

taken to be 4 7 f) 'Darns. 
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. l4Z . l The .. tc>tal neutron cross section of Cm can be calc:u ated 

{.rom tb.e relationship 

, Ac/ A := exp(aJ~t + ~U 
. I , 

. ' 2.42 . . . ' 
whe.re A

0 
= the ac.ttvity of Cm 1mmediatc:tly before bombardment 

A = the aetlvity of Cm242 immediately !ollowin.g 'bombardment 

~ c: thE~ total neu.tr:o~ Cl"Osa seetion 

. ' ' •l . -1 
- -~ the average £lux in _neah•ons em day 

~- t:: the decay constant of C.mz42 = 4. a7 x 10·3 day·l 

t = the time of bombardment in days • 

The e~ertmental r-e~uJ.;e are summarized in Table I. 

Tablet 

~t total cro's section 
. (barns) 

1 · O • .,l4 + 0. 003 . 7Z. S .... 8.9 o.no 16 + ~ -
( 0. )26 + o. 0041 ' 

' - [19!,4.1. 

·24.3 ().743 17 + 2 -
The ~racketed ternia in exp·erime~t 1 represent the results obtained 
. . ' ' . 

. by r'$cO\Utting the loU four _rnont}ts after bombardment, at which time 

the t'• activity ~an'the foil was l"educed by a factor of -10. 

The error quoted in the total eroas settion i4 the standard d.evia

tion oased on the nt.unber of alpha counts r·ecorded. lt does not inelu.de 
'' 

e:i:'ro:rs in tae tlux. determination due to errore in tke value of the . ' 

.. ZJB 
.. jpu cross seetion, oz to othe.r experimental causes. 
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'the. !i~slon ¢it-os.s seetion o£. CI;n 242 is repo~ted to· be <5 barns. 2 

Hctnce the eapturce cross section mu.et b~ between U and 17. barns. 

·A r0\18h ·relationship between the total neutron crQss section ·anci 

h J bi i . . h \;., d 3 c 242 c·. 244 t ~ i.ngo""ng neutron nd ng enet'gy as .;.een note . • m. and · m 

have nearly the same n.eutl"cnt binclina en-ergy, and the tot<\l neutron. 
. ~ I' ' ' ' 

. . . - .f c· . ! 44: . ~s· + .. , n b 4: A di'. t . -~ . 3 c·ross. S0C:tiqno. ··tn · · 1s r.. · · ·· 'lv arfi11. c:cor ng o.r-cu..erence 
. ' . .... . 

a value ol -!GO bal"ns is expected for these. tWo isotopes. The low 

values obs~l'ved tnay be r-elated to a. pos•ible subshell at 96 protonsj 5 

althou.gh the .total neutro~ erose ·s~tion of. Cm 246 appears to be 

normal.· 

·We W<tuld like to acknowledge the 11«1e of the pile. fa<:ilities and 
. . ' .. .. 
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