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. Abstract

fission
of28for14Mev

foilsin a shallowionizationchamberusing

was measuredwith

d-t reactionin the Cookoroft-Waltonaccelerator.A

‘f
~ 1.I.3~ 0.03 barnswas obtained.
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‘8 for~ Mev NeutronsThe Fi.ssionCrossSectionof U——— —— —— .—

1. ~ Cro8sSection——

Directdeterminationof a flssloncrosssectioninvolves

measuringthe fissionrate of a knownmass of materialin

a knownflux. The fission crosssectionfor neutronsof

velocityv ie

n

=f-+

The quantitieswhichmust be measuredare

f ~ totalfissionscccurring

N= atoms in sample

nvt ~ mutron fluxat sample
by the time

= U otal fl@

2. APm”atus

the following:

in sample

multiplied

The 14 Mev neutronswere producedwiththe Cockoroft-Walton

acceleratorusing200 kev deuteronson a tritiumtargetl.

i

A

----- ----- ---

See forthcomingreporton
ElizabethGraves,Maxwell
ArmandoRodriguez.
----.- ------ -

----- ----- ---- --

tritiumfilledmetaltargetsby
Goldblatt,DonaldMe~r, and

----- -- ----- -- --

psxallelplatefissionchamberwas placedin the neutron

beam. ‘I’heionizationpulsesin the chambermsre amplified

and then analysedwith a 10-ohanneldiscriminator.The

apparatusis shownin figure1.

-= s..
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3. Measurements

The numberof

d the *tOtal

UNcLASS\F\ED
-4”

neutronsproducedby the sourceis the integral

flti overthe surfaceof a sphere.

Then
“=*

whereg(0) accountsfor the

variationof nv withthe I.aboratayqmgle lxtweenthe

detector

neutrons

Then

The flux

value if

and the deuteronbeam;

~oduced by the source

and Q Is the totalnumberof

fn $ seeond~.

= 4flr2 f
f N g(e) Q

at the foil could be differentfrom the calculated

the chamberwalls were thick~enoughto scatter,large

numbersof mutrons. This effectuas

by performinga scatteringexperiment

l/8-inchthick.

a. So~ce ~h

foundto la negligible

with a brassdisc

Q is determi~d by countingthe alphaprt$ozes of the

reactionat someanglefl . The alpha touts * are

relatedto the sourcestrengthby < : g,(jZf)Q,wbre
J.-

gl( #) ~nvol- the solid axle of the detectorand the

angulardistributionof the alphas.

gl(# ) ~re talc-ted for the beam
2

mmsurement by DonaldD. Phillips,

----- ---- ----- ----
2
To be publishedas an LA. Report----- ---- ---- -----

Both g(6) and

energyused $n this

assumingthe d-t

----- .- A--

by D. D. Phillips----- -----

reaction to be isotropfcin the centerof mass system.

UNCIAJSIFJ
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The agreemmt htween &
f
masured at 45 degreesand

at 90 degreesis an indicationof the validityof this

assumption.The crosssectionin terms of the measured

quantities

f

M(e) is a

unit solid

tit solid

is:

r2
-%-7

~
- N.M e 4

calculatedfactcr2relatingthe neutronsper

angleat tk angle e per alphaparticleper

angleat the alphacounterangle of 114 degrees.

The only significanterror in M(e ) is in the area of

hole in the limitingdiaphragmof the alpha-monitur.

This is about one percent.

The pulseheightdistributionsof the alpha-monitor

@lees withan alpha shutteropenand closedwere

measuredwiththe 10-channelanalyzer. The bias OLI

the

alpha-monitorscalerwas then set so that the numberof

alphapulses

background.

counts. Ths

enteringthe

cent.

lost was equalto the countsgainedfkxn

This was lessthan one percentof,the total

countsobservedwere equalto the alphas

chamberto withinseveraltenthsof a per-

b. Locationof the Source—— .—

It is possiblefor the centerof the beam to be l/8-inch

away frcmthe targetcenter. This does not Introduceany

error in the monitorcalibration,but it does requirethat

r (seefigure1) be about20 cm in orderthat the error in
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2
r be lessthanthree peroent. The actualerrorwas

made considerablylessthan this by jugglingbeam

controlsto find the centerof tb targetand keep

the beamthere.

o. Fission*

m
The gain on the amplifierwas set so that the largest

-4!,... alpha-pulsesfromthe 28 fell Intothe flintchannel

F of the analyzer. No pulseswere observedin higher

channels. Ths pulseheightdistributionwith the beam

Q!!

J

on is shownin figures2 and 4. The pulsesin CIMIUIO1

one are attributedto argondisintegrateionsand recoils

and 20 alphas. The pulsesin channels

are fissions. Channeltwo countsboth

argonreactIons. That this introduces

threeand abuve

fissionsand

no significant

errorcan be seenfrom tb integralbias ourvea(figures3

ad 5). The total fissionsare obtainedby extrapolating

the fissionintegralbias curveto zerobias. Since the

portionof the integralbias curvedue to fissionsis

almostflat and horizontal,this can be done precisely.

The error is about0.5 percent.

A measurementwith a blankplatinumfoil was made. The

pulsesobservedwere mainlyin channelone. The counts

iR ohanrwltwo were negligible.No countswere observed

in higherchannela.

Only one othercorrectionis necessaryto obtainthe

numberof fissionsInduoedin the foil,namelythe
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self-abswpt ion cmrmt km. If all the fkagments4ad

the sameenergyand the foilwereunfformlythick,

this wouldbe givenby the fol.lowlngrelation:

( )

-1
totalfissions: thicbss of foil

observedfissions 1- —2 range of thg-
nmnts in foil

Assumingthe mean range of the 28 fragmentsin 28 is

the sameas the 25 fiqgmeptsj.nnmmal uranium,this

amountsto one percentfor the .2~ thiclcmssof
2cm

28 used. This assumptlqncan be in considerableerror

(400peroent)withoutIratrodudnga largecorrection

(3 perceut). Neitherthis correctionInor a back-

ecatterlngcmrection will be appliedin this paper.

d● The Mass of the Foil—.—- —

The massesof the fo%lssuppliedby R. Potterand

J. Puvelitiesof GroupClS&4wem determinedby we@h-

@g -d by alphacounting. The wsightsmre 1.018~ 0.001

mg. metalfor foilA and 0.888~ 0.006mg. metalfor foil

B. The alpha-countingvaluesagreedwith thesewithinthe

limitof aocuracyof th$a methqd-- abouttwo percent.

k. The Value of crf
.—. .

The results

table.

of the nnasurementsare sumarimd $n the
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‘oil

B

B

B

B

B

A

A

A

A

A

-t3-

FoilA N= 2.5$.1018 M (45°) = 1.25.107

Foil B N = 2.25.10~ M(90*) = 1.21.107

r cm from
foiltotsrget

18.59

10.09

19.00

22.Z8

22.1$

20.48

20./$7

20.21

20.51

20.51

r cm from
targetto foil

Platinum
blank 10.00

——
e angle
between
beam,foil

450

45°

45°

900

90°

90°

90°

900

900

900

T3-iEigE----
bstween
foil,beam

90°

— .—

f
fissions

1780

2358

2764

782

2282

1010

941

1292

620

CA
alpha

oount8/64

19 233

7 486

31 658

11 ’748

36 741

12 000

32 000

15 940

7 587

11 834

?
—.

I.u

1.15

1.12

1.20

1.13

1.34.

1.U7

1.(Y7

1.11

le13

gets.?-=1.1:
~cts

1 I 1809

I

1157
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●

TIM wighted averageof ths crw@3mti@ ValMS iEI-f ‘1.13

barns. The statisticalerror ixathqnumberq$ cowta is

one percent.

on thisbasis

(ZJ the errorsin

The deviationsare largerthan one wouldexpeut

alone. However,the valuesfor ~f al$o include

r, the foilwaights,and the laok of unifom$ty

‘+-4 In the 28 deposits on the platinum. The estimatesgivenon

* the magnitudesof the errorsand the internalconsistencyof

d
the data indicatethat the cross-sectionvalue

‘f
= 1.13

d
barns is correctto withinthreeprcent.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



-1o-

T

~-i
k------ r = DISTANCE FROM

TARGET TO ’28” FOIL
I I

TARGET K6 114;
),

I
I / FISSION CHAMBER

I

LIMITING DIAPHRAGM
45° I ( 1.155 mm DIAMETER)

I
ALPHA COUNTER

t
D

BEAM SHUTTER

\,,,, /
(a)

.094 -
cm.

~ LEAD GASKET
-

COLLECTING ELECTRODE , Ii “ DIAMETER
1-

4 ‘ + 400 VOLTS

~ 76 cm. “SPEC” ARGON
di

“28” ON .002 PLATINUM FOIL ,
‘ACTIVE AREA ON l“ DIAM. CIRCLE*

PRE-AMP —
MODEL 100 10 CHANNEL
AMPLIFIER ANALYSER 4

‘b) 4EEII
FIG 1
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