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& spherical proporticonal counter is described which records recoils apd
shows no asymmetry in detecting 2 neutron beam incident from different dirccticns.

“ta embral electrode conaists of two circular loops of fine wire.
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SEWRICAL PROPORTIONAL COUNTER

“he investigetion of largs-ongle scattering with disks requires s do-
taewoy which has a sensitivity nearly independent of the direction of the incident
nagutron. This condition was met in the cose of the ionization chamber proviouslwv
wsua (1A~51), but the need for information at low noutron energles suggesated the
use 0L w proportional countor. The usual cylindrical proportional counter is
arfiniboly asyssetrical. One which we used showed s 25 porosnt differonace betwoeon
ez and redaal neutron ineidence to tho counter.

“he pressure in the ionizetion chamber described in 14-~51 was reduced in
Lbe hope that the potential difference per mean free path at the surface of the
1/4" sphors would bs made large encuzh to give gas amplification. It was found
el the voltege needed to give pas amplification exceeded that for which the ine
sulators of the chamber were designed. The /4" sphere was removed from its 1/8Y
wieebrode rod and in its stead was placed a single loop of 003" W wire /4" in
Giemstey (see Wig. I). With this tvpe of electrode construction gas amplification
w2z ovbtained, Subseguent testing showed that two such loovs at right angles %o
vEaziy ouher gave batter results.

Freviminary testing was done with alvha particles from Pe and U. The
“rebas were sent into the chember through o thin Al window or placed directly in
L opamber.  In oithsyr case no plateau was observed evon though thers was equel
mwrgy 1oss for all alphas passing through the ohomber.

Sincoe it was massible to operaté the chumbor as a proportional counter
L wes docided to test its symmotry. The counter was filled with CH, to a pres=-
sty oF 20 cm ¥z end run at 1550 volts. No differonce was found in its acktion
Snon o boam of 2.5 Mev neutrons was purallel or at right angles to the counter

Jiastrode roG (see Fig. II).
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In order to increese the efficienoy of the ccunter it was filled with
iy Y- to 25 om Hg, run at a voltege of 2160, and %tested in building W at variour
onevpies (¥ig. I1I). Beceuwss of the stopping power introduced in the filling, uh
aouater vwould not be satisfactory for 150 Kev neutrons as the ¥ 1ay background wac
zboutr 100 Kov high. The stopping power was reduced by £illing the counter with
G, Yo 14 em Hx ond it was egain tosted in building W (Figs. IV and V).

minally the countser was filled with 25 cm of tv.n}{ hydrogen run at 2094
volte end retested. WPig. VI is a cut-off curve using 100 FKev neutrons at 1150 4.
s proton beam. The tail is believed to be due in part to high energy nestronc
swing goattered buck from the target voxt/,

PLg. ¥I1Y shows ths symmetry of the countors. The dots indicats daota
wakap 2o that the center electrode iz in lino with the terget tube, whereas the
dnshes indicate deta teken with tho electrods at 90° to tho target tube, i.e., a
o rotétion of the dotector in the plane of its axis. There was no evidsace of
cny psymuetry. This chamber with this filling was wsed in tho measurements given

’3,21 Lf’,-:los -

CaTTRIws

1) Recause ot this leng tail it was somewhat difficult to assign definite noutron
apargies to the biases.

—
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