
APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



-.
● 0

-

● * ● 9.mgee* ●
SSIFIEDWMI!$SIFI● ●

● :0: c
●** ● ●

. ● ●.: .

● 0 ●0: ●:0 ●
● 9 ..- ●

● ***9 ● e**
bm* ●
● * : :0 :9

9, ●0:● be ● ● a* ●

ITTALOF THE DOCUMENTMUST BE COVEREDBY A

FT UNAT’1’BNDBDOR WHER ORIZRDPERSON

MAY HAVEACCESS , 12MUST BE STORM)INA

ILJCKBDFILROR SAPB. T IS IN YOUR POSSESSION

AND UNTILYOU TS TRANSFRRTO

AllAU INDIVIDUAL,IT IS YOUR RESPONSIBILITY

SCONTENTS FROMANY UNAUTHORIZEDPERSON.

#

N? CONTAINSINFORMATIONAL’FECTINU

OF Tm Urn ISCLOSUREOF ITS

CONTRNTSXNANY HAN BRSON IS PROHIBITEDAND

MAY RE CRIMINALPENALTIES U

— -.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



-—

PUBLICLYRELEASABLE
LANLC!assillca!kmGnxp 0’
fl.. -, f- -f6 .”--

LAMS-776
12]/3/9<

series A

8 September 1948

PRELIMINARY RESULTS ON tiE

‘PhIsdooument

FISSION CROSS

.

Work done by:

OF Th232 and U235 FOR 14 WV NEUTRONS

8 Pages’.contains

SIXTIONS

George Everhart

A. Hemrnendinger

($.A. ,~&~v~fj

R. F. Taschek

● ☛ ● ☛☛ ● O* ● . . .
●

::
● ● ●8.

: ● 9
9* : +::*C ●:0

●. ●.. ●.. ...... ..,

-,

Report written by:

G. A. Jarvis

‘1
APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov





‘w
; “w

y.4
;

.,
.-.

1
..-.

b. ● m. ● .* 9a*’*m9●* “
90● **:
● oo
● 0 ~-”i: :“:

● 0 ●*: ●:0 ● ● 00 c

● ✍ 0 * ● 06 -0” ● ** -80

‘-*35‘he “fi~sion&ross section; :$ &tis2 and,...-,-

238 for 14 M8v neutrons.measured relative to U The absolute

have

. . . .

been

,,

oross sections”were determined to be 0i242 f 0s020 barn for

k 0.051 forTh232 and 1.63 ~0.12, assuming a value of 0.846

~238
h

●

. . .

..

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.
-..,

3
.V.-
. .

,:%

. . .

.-
;.

● ☛ ●
● ●☛☛ ● ●☛✎

● ● *m
● ● aa ● :
● *** ● **

●

,+

“:::“i[lwh$m:“,
● ● ● 9O ● ● -* ● *

.’\
● e ●*: ●:0 ● ** ● 00 ● *

. .

● e
● 9 0- a:-: .*

::00 ●
.** : :0 \-\

● 9 ● ee ●:9 ● ●:. . %
\ K’

preliminary Results on the Fission Cross Sectio

0fTh232~d U235for 14~~ev Neutrons —

Introduction

The absolute fission cros

in the 13 to 18 Mev range has recen

$ 38
s section of for neutrons

tly been measuredl, usfng the

fast neutrons from the T(D,n)He4 source operating in conjunction

with the Los Alsnos electrostatic generator. It is the purpose

of’this report to present some preliminary results obtained for

the fission cross sections of Th232 and @35 in the 14 Mev neutron

energy rangeO

Onoe the absolute fission oross section haa been e8tab-

llshed for some material-at a given neutron energy, the extension.

of fission measurements to other materials can most e&~ly be done
.“

by using a comparison method wherein atoms of the,two materials are
●

exposed to khe same neutron flux under-identical conditions of ‘

geometry, etc., so that the unknown crosssection depends primar$ly

on the relative number of fissions observed, the relative numbeP
.,

of atoms Involved, snd of course, the known cross seotlon of one

of the materials~

Method

me device ohosen for comparing the fission properties

of Th232 and u235 with u238 was a flat foil fission chamber, the

essential features of which are shown in Fig. 1. Four foils each

of U238 ~d ~232( or U235) were’assambled in an array such that

the same average n~y~~Oo9..exp~vr9per fisaiona lo atom obtained
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and the pressurizing gasket wer6 of polyt~6n”6,“”’-a-nc%-:$y~’~a, ._....&.- -...-,.>.-.

material used to mfnlmize scattering of neutr”~n~fnt~ w;~-~?~~..

The accelerating potential of about 2,000 voltp perC~,#&~”_~~ti
.7

---- ... .~.--_,-~..:,.--,.,-A.-_+-::-=
nected for electron oolleotion and the.+estil”~~qg”fi~~~?~~!~~$n-->-............

‘“.!:&ZWE
were amplifled by model 100 amplifiers. T& ~ch;tib&was :$~1~.q

. .“.. .-.> :y=-.~
with argon to a pressure of 100 lbs~ per sqqarL~,i~$fi~~;-~

— . ..=-,.%FS2=

.L- ._==<

the T{D,n)He4 reaction. TO do this the dqut<To~w~;-&%in$~~’tar-”,. ~“ .--:w..-a-._..--~&<,,*::~=,.h
get input foil ‘thickness,lengtn of cleuteron-p;;h~.”k,_@rge~..w

.. . -- ..,.,-,7$’---‘----...,--:~-
..-.$’W;S3G2EZ

pressure of target gas were idjus~ed”so th~t”&e’;’b-emWqS ju~.... ....—,-—-—.,=....&A,,.

. .. -y. -. ---,---. ., ”-”’ ,?’”-’” ~“. z-’’...’,-r - --. .5:7. ...~;,r:.-$;,....; ,.. -,j,=.:,::...:
~: ‘&t%?EYs#55im
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nearly monoergic high energy neutrons● With the target oper-

ating in this manner, total neutron fluxes of the order of

5 x 108 per second were readily obtained.

Before each experiment was started, integral bias

curves were taken for both fission pulse collection systems

and care was taken to set the discriminator bias settings to

corresponding points on the flat pohtions o; the bias Curves*

The active material contained in each type of foil

was”as follows:

Type of Foil Mass of Active Material Contamination
~238

7.636 tng 25 to extent of 1/30,00(

Th232 7e!562 ‘ -----

U235
2e702 28 to extent of 0.’792w

Cross Section of ‘I!h232for 14 l?evNeutrons

In this experiment an almost equal number of atoms of

~232 -d ~238
were exposed to the high flux of 14 Mev neutrons

for a perfod of about

tained:

pe of Fofl

~23f3

~232

one hour. The following results were ob-

Number of Fissions Number of Atoms

17,369 1.946 X 1019?

5,039 1.973 x 1019

The ratio of cross sections is therefore:

‘IT238

u~232

17,369
x: .:O.~e6946x 1019 : 3.50
.00

I

.
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,.-

“3-~238 at 14 Mev IS

*‘*,. 0.S46 * 0.051 barns, we get for Th232.. ...-.:.

+’*. \ c ~232 = 0.242 & 0.020 barns.., ,.,-.. . ... ...-.,.

,jq - ~

..
:-

‘“ “’&&& -l&Q$Wi ~: U235 for 14 Mev Neutrons

$:s -’_“”..__”:%0 throiym foil~ were replaced by U235 foils snd..7 ..-
Hd
.- sevei?al“exposure’~made, the results of which are In the following
A

..
.“. . .

,- -.
table:. .-

,.....-’.. $..-.-......<’.-.>.;.*----.“. ~-.-..:.’. ,....... ,....
Fiss

438
a Fiss

6%
s “Tirn6--Ratioof Di9~ance

235a ~238/Yu

,.., in u in U. for M

I?F, Fof.ls Run
Foils to

(u~~~~~3~ Target. . . ——;~:~:,-- .....,. .,_-.., ...’..:...--u..- ,-’.J.“
,C

“420,667 “ 16,507 162 n! 0*7990 10 cm O ● 521b.i-,e-.:? ‘- -.....“..-_,-f ,,.,.’,.,, ... -:..,..
.. . ,“$;113 ., ,Z?+ -.”-- “0.7606” ‘- - 28-C’in 6; 546

....,... / .6RiW 2‘ “5,389 “--’”=---0078~(j :28 cm Q ● 519
.,<. .,
.,,- l’~gok~round ~h “wa~niadewith the triti.umin the... .. . .,. .$. —=L-

3;. ;,.
: ?–---- ,,, . ., . -------., -.

.-..-. — t’argiet’”betngredacd W W@og~ri# ~~her ‘t~fngs be%,.”, .--- . , . ,.* --. .
..-.4+. .

.,, ?-.. . . :this gave,:... ,, . ...

,.-—

.’ ,,.

. . . . Fissions”’.. .
d

Flss ons
in t1238 $n 35
Foils Fozls

,-,. 229 193... .

Time for”Run

12 minutes
.-

,: ,. .
-.

.. ...
Appl~ing &is co~rictlbn “tb,~he”firkt _ in Q?e above;?>:”:..” . “’ -,. . .,,. s.. ,.

,,. .,. ..-
~-.

,, J.:.
.;. ,. the .rfitftiTof .fisp.*gn,.+”rogp.*?~t~on,~. b~~omes.~,. . . . .. ...l . . . . . . . ..- . ...)...- .-.

-,, . .
. .. . .

._. ..-. . :.’ ,,, ....%=.,-.‘:’.-”.;*-...,,>;%.-..,+..’.”’.” ‘- ,

v:,.. , ‘ ‘- .- ‘“”. . ./;; “----
~~ “cl#3t3/d p *“ ():520 * 0.005.. . ...”. “-, ’...’..

1.
,. .-..,.: ,. ‘. ...1 ..!’ . . ..- .-. .’.

“..

-----

,.

:. ..-

,,-

. . . .-

,. .+ ~i-&i:i’biOiUt.6;.&rObP $&iib Of @35 for 14 ‘ev,.,
.~ti..~“:” .:’“.-,:.-’:.-~,-:: ‘:.”,-“’-;:””’‘-:”;,;:”’-:: ‘“ ‘“ , ‘“‘-...

... .
comes .““ ““”

.
.

,’..., .,.,-- .....-....;...... . ,
,7.1,,- .-.:..,;,.’-----...,....,.Q:’.%.:●;“--.=-. ..- .=>_.-G.., lyt?~o$09e12 barns. ‘...”. ● . . .

the S&Wle,
f

.table~
-J

;’.- .- ...:

s

neutrons be-
....-..-.
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-Since the U235 foils contained an appreciable%quantlty
238

of u , the calculation of the cross section ratio was slight-

ly more-involved than for the Th232 foils. The ratio was ob-

tained from the formula:

cu235/cu238 ;= ‘6238
‘U238 + N~235au23E)

NU238 a&?38

where

CU235
235= number of fission counts from U foils,

.’

CU238 s number of fission counts from U238 foils,

NU238 snumberof U238atoms ofiU238 foils,

238 atom8 on U235 foils,N~238 = number of U

N;z35 s number of U235 atorrison U235foilse

In view of the large number of fissions observed the “

statistical errors for the fission cross section ratios were

negllglble~ The most l~kely sources of ermrswould seem to be

due to possible incorrect settings of the dfscrixnlnatorbias

35 -tiueto epitherma!lneutrons.voltages and to fission in 1?

Further experiments will be necessary to determine the magnitude

of these effects.
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