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,1, n the oenterof mass

fo~ pro$+p~on of He3 particles
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systemthe differentialcrosssection

from the reacttonD(d,n)He3by 10.2Me?

~eiteroii%””-lqsbeen founilto be approxlwitelyindependentof anglefrom
●

i , 0.70°-’13J&. me totalaroseeectionas (leterrninedbyextrapolation

) of the data is 0.04x 10“24cn2,
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DIFFERENTIALD(d,n)H$ CROSSSECTIONFOR M MEW DEU’M130NS

By; buie Rosen,J. L. Fowler,B. R. Curtis

Universityof California,Los AlamosScientificLaboratory
Ios Alamos,New Mexico

The angulardependenceof the yieldof HP from the D(d,ri)He3

reactionhas been determinedfor 10.2WV deuteronsfrom the Ios Alamos

cyclotron.The experimentconsistedof bombardingthe thingaa target

with high energydeuteronsand observingthe numberof H# particlesper

miorocoulombwhichwere emittedinto a known solidanglein a given
.’~
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Deuteriumgas, at aboutatmosphericpressure,

● the gas targetby threemica windowp:beam entranceand*

● “ an exitwindowon the sidetuba for the H# partioles.
●

Q

. .

was contained

exitwindows,

in

and

The beam,focused

at the centerof a two foot diameterchamber15 feet from the cyclotron,

(1)was of the orderof 5#a over one squareinch. This was diaphragmed

by a hole,approximately1/4 inch in diameter,in a gold sheetimfront of .

the gas target.

Threegas targetswereused,with aidetubesmakingdifferent

angleswith the directionof the beam so that,in the laboratorysystem,

all anglesto the beam between20° and 42° couldbe covered. Thesetargets

were so designedthat the proportional.countercouldnot see any materialt

(exceptthe deuteriumgas)whichwas beingbombardedby the beam. Through

a Wilsonsealthe proportionalcounteroouldbe rotatedto any anglein
.

the horizontalplane. The deuteriumcurrentfrom the exitwindowwas

caughtin a 9 Inch longFaradaycage, andmonitored with an electronic
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currentintegrator.

The Faradaycagecouldbe liftedout of the way so that the beam

fromthe target,beingcollimatedby two slits,couldpass betweenthe poles

of an energyanalyzingmagnet(2). The valueof the deuteronenergy,deter-

minedby magneticdeflection,was 10.2Mev. It remainedconstantto about

two percentduringthe experiment.The spreadof energyin the beam through

the targetwas less thanfive percent.

The He3 particleswere sloweddown by calculatedthicknessesof

mica and aluminumfoils so that theirrangesendedin the proportional

counter. This made it possibleto distinguishbetweenthe He3 particles

and the protons,tritonsand recoildeuterons

the deuteronbeam.

● The distributionof He3 pulsesfrom

: afterbeingamplifiedby a fast pre-amplifier
t+

analyzedby a Los Alamos10 channelamplitude

whichare alsoproducedby

the proportionalcovnter,
..

and amplifier$@tera,was
“w

~discriminator( ). The

resultingplotsof pulsesper amplitudeintervalagainstamplitudegave,

in general,a peak well resolvedfrom background. An estimateof background

correctionwas obtainedby substitutinghydrogenfor deuteriumin the gas+

target. The numberof counts containedin the He3 peak,correctedfor back-

ground(<3.0%],gavethe Ha countsobtainedfor a givenrun from which,us-

ing the integratedcurrent,one calculateddifferentialcross sections.

Figure1 showsthe resultsas cross eeotionper unit sokldangle

in the centerof mass system,plottedas a functionof the anglein the cen-

ter of mass system. Thesedata indicatethatthe differentialcross section

is essentiallyindependentof anglein thisregion. The apparentdecreaee
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in differentialcrosssectionwith increasingangleis beinginvestigated

further. This differsfrom the resultsfor bombardmentenergiesbelow

2 Mev, where the differentialcrosssectionincreasesin this angular

regionas B(l+A COZS2Q), in whiche is the anglein

;ystembetweenthe incidentbeam and the emittedHe3

an increasingfunctionof energyup to 2 Mev (4).

the centerof mass

particles.sndA is

The totalcrosssectionat 10.2Mev, as determinedby extra-

polationof the curveofl’igure1, 5.s.04xI.0-W cm2. This $8 3.MKW’thm .

the totalcrosssectionat low energies,in whichregionthe cro~s section

is an increasingfunctionof energy.
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Fig. 1 Cross sectionper unit solidanglein the center

of mass systemfor productionof He3 by the

D(d,n)He3reactionas a functionof anglebetween

the beam directionand the directionof the

emittedH# particles.
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