
APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



January 23 194.6

I i

.— I—.

This dooument contains G page5.—

RATIO OF THE TIIERMALFISSION CROSS SECTIONS OF 23 AND 25

,

1
1

REPORT WRITTEN BY:

J. W. DcWire

Chuifkatknclmnged touNcLA8mTED
by ●Ximrity of the U. g Atomfe Energy

?
w!?’!’!

Per ..az52z...,—_.—_ .s ‘-07

I

I

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




-2-

ABSTRACT

UNCLASSIFIED

.—-=.s

. ..—

Thd ratio of the fission moss sections of 23 and 25 for thermal

neutrons has been determined to be 0.90 ~ 0.015. rron~ the reported value

+25) “ 542 ba~ns, one gets J-,-.(z$)= ’488btirnso This quantity together

with ea(23) = 666 barns, gives a (23) = 0.160
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The ratio of the fission oross *ections of 23 and ;.5for thermal neutrons

has been measured by a comparison method. Thin foil~ of the materials were

placed in a double ionization chmbcr, and their rel.tl.vecounting rates wero

observed when the chamber was exposed to the hi@ly thermalizcdneutrons ‘Atthe

oenter of a large Sraphite block near tho cyclotron, The composition o: the

foils was d’oterminedfrom a combination of direct v~ji,~hing$a - count~ng, and

.mes-apectrometrioanaltysiso

Foil Coni,ents

In the exymimmt one 23 foil was compared with a 2$,foil wh~ch in turn was

~ompnred with ai~other“25 foil~ The foils were prepare~.by Mary Ailler by de-

positing the

oxide, U3080

ivities were

fluoride on 2-roilI% foils by

A1l three foils wero wei$hed

mea~urcd in a nitrogan-fillad

el,jotrolys!.sand thsn igiiting to tho

o!~a micro-balance, and their aot-

irmizatiof.chfimbe:soThe materials

“rem which the foils were

Williams and ‘uster~ The

table:

prepared were anclysed wil,ha mass spectrometer by

pertinent data cc the foils are gi~en in the following
.

ma

25 E16B2 3.1

25 E16B35 5o0

25 HB1 5.0

The oounting ratersof the

%

1~662~ 0,01 S042 x 104 c/’min 63,2$ 2ii..__...
., -~

3.9922 0,01 8.U1 ‘r “
.

2~026~ 0,01 5065 x 10s a~eoa 97q2jf23
2.0:/28

25 foils nere merisuredin a 2~ienization chambo$$

and a correction was made for the thioknet:sof the foils. Th.aapeoifio ao%lviiiy

of’the material has been accurately det~rrlinedin tho same chamber by measurements

orIabout 25”samples and was found to be 20609 x 134 oounts/ minute/ mg of imetalo

.
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The aotivity of the 23 foil is the total number ol?ciis”!rtegrationsper second as

determined from moasuremcsntsin a demultiplier ohamber, the geometry of which

has been measured direotly by staadfrd foils. The probable error in these

measurements is 005 0/0.

The isotopic ooncentrat~onsare

probable error in the ratios of these

Prom the data on the 25 foils~

can be oornputedin two waysi 1) from

aDd 2) from the a - activity and the

these computationsarc given in the

Foi1

From wts~ and analysis

E16B2 26142

E16B35 5.475

expressed as relative weights. The

quantities is approximately 0.3 0/00

the number of 25 nuolei in ee.ohfoil, n25,

the wei~hts and the isotopic concentrations

i.sotopioconcentrations. The results of
1

zllowing table;

zlq~x 10 -18

-,—
From aas and analysis Average

2e133 2.137t 0.015,

5.467 5=471! 0.03

The half-life of 23 has been found by Linenbcrger to be(le63 -+ .05) x

105 years. This together with the rate of disintegration of the 23 foil gives

a value of n23 since praotioally all the aoti.vityis due to the 23. Another

value of n= oan be obtained from the weight of the foil and the mass speotrometrio

datao These are given in the following table;

n23 x 10-18

)?X’OmXSS and Ralf-~ife Wom weight and analysis—. Average

4.195 4.304 4.2s3 0.05

Comptari60nMeasurements

The cwnpari$ons were ~de in a double parallel-plate ionization uhambor,

whioh was oonstruoted of aluminum with luoite electrode supports. The three

electrodes wore 8.6 cm diameter and 0~1 cm thick and were spaced on~ am apart~

The foil~ were plaoed on the centr~l eleotrode, whioh was held at a potential of -

1000Volts. ‘Ihetission particles were oounted b electron oollootion on ~h

IJNCIA$$lFIEfi
outer.
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eleotrodes~ The chamber was filled to a pressurs”of 60 cm of Hg with a mixture

of 90 o/o A and 10 o/o C020 W5.ththis arrangement, lon6 flat plateaus were

obtninedo

l’heohamber was placed in MO center Oi’ a oubicul hole, three feet on

a side, in the approxirn~tecenter of a graphite block, U ft x 7 ft x 6 ft 8 in,

plaoed near the cyalotron~ ?n this positi.>nthe oadmium ratio for a 25 detector

iS about 1040

‘Theratio of the fission counting rates for E16B2 and E16B35 was 0.390

+
. 00002, whioh agrees

003!340 Thi6 provides

ratio of’the oounting

pression

well with the ratio of the numbers of nuclei in the two foils,

a check on the consistency of the data Orithese foilso The

rates of HBl and E16B35 was 00698 ~ 0Q0030 ~~olnthe eX~

uf(23) /uf(25) = (C23 X a~5) / (C25 x ‘23).

C23 . oounts from 23 foil.

C25 - oounts from 25 foil.

n23 - number of 23 nuclei in 23 foil.

’25 - number of 25 nuclei in 25 foile

the value of af(23) /uf(25) is found to be 0090 ~ 000150

Discussion

The value of CJf(25)for thermal neutrons has been reported to be 542

barns~~) From the ratio uf(23) /uf(25) = 0090, one obtains af(23) ~ 488 barns.

‘fhisis the ei.’feoti.ve..P.CST..-”. sedion for thermal neutrons. Sinoe the oross seotions of

23 and 25 do not have the same energy dependence in the thermal region, the ratio

LA 140A
..—..—-..—
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of the cross sections at a particular neutron energy is not the came as the

ratio of’the ef’feotivecross .seationso The value of a ~(23\ varies as l/v

2 but af(25) varies more rapidly, .f one assumoain the thermal regions 3

that the neutron energy distribution in the &raphi-teblook is daxwellian with

a temperature eq$ualto ‘thatof the graphite~ then it is pocsible to oalculate

the raklo of the orosa seotions for neutrons of a particular veloci%yo Such &

calculation for neutrons of velocity equal to 2200 meters per second gives a

ratio of’0.88.

The total absorption cross section of 23 for thermal neutrons has been

measured by rermi, Hinton, and King and was found to be 666 barns,4 From this

quantity and the value of’Of(23) found in this experiment, one gets.

a (23) ‘a r{23) /a &3) = u ~(=) -u f(~) /cs f(23) = 0016

,

L>-..,..::, .....& ,.
.“

2) MoDani.el,IA 190.

3) Anderson, Mdan5.eZ, and Suttonj LA 1580

4) LMS 228 - Y Division Prowess Report for darch, 1945+
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