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rr'he GammaaRay Syectrum from the Absorntlon of o oMesons in Deuterium

Lee Aamodts James Hadley, and Wolfgang Panofsky

Radiation Laboratory,_Department of Phy51cs
' Un1vers1ty of Callfornla, Berkeley, California

-August 15, 1950

The gamma»ray spectrum reaultlng from the absorptlon of n --mesons in
deuterlum has been analyzed w:th a palr spectrometer hav1ng 30 channels
coverlng a range of 3 to l in energy° The experlmental arrangement is similar
to that dlscussed 1n prev1ous 1etters by the same authors,( )(2) The deuterium
Sls‘contalned 1n the pressure vessel at 2700 p s.i. at the temperature of
liquid nitrogen° Its den51ty(3) 1s 0 096 as compared with a hydrogen den»'
sxty of 0. 046 under the same condltlons°

Ten runs were made over a 72 hour perlod w1thout changlng the physical
set=up°. The regions centerlng on 130 Mev and 70 Mev were examlned w1th full
sensitivity Comparlsons were obtained between hydrogen, deuterlum, hellum
and Vacuum background in the upper energy reglon In the lower energy region -
deuterlum, hellum and background were examlned so that a llmlt mlght be set
;to the null effect observed there in deuterlum

| The spectrum from n capture in hydrogen has been attrlbuted to the'

R

reactlons

(a) W+ p-—n -ty o (EY'='131 Hev)
(b), a= + p=>n+a® n+2v (By = 70 Mev)

In deuterium one or more of the foilowing reactions are probablei

0--135 Mev)

(¢) w=+d-—>2n+v (Ey

i

(d) a+d—>2n +1a° 2n+ 2y (Ey = 70 Mev)
() = +d— 2n

By combining the channels in whicech a positive countiag rate is observed
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we find the following totel counting rates for the various processes:

(a) 0047b + 0,046 c/m o . For a total of 0.925 + 0,1 c/m in
(t) 0.455 :.o;og,c/m‘ '_: 45L‘ *m? THf*hydfbgeﬁ; L

(c) 0.275 ;ﬁOQbBA c/m : o For a total of 0.275 + 0.04 ¢/m in
(d) -0.008 + 0.010 ¢/m © deuteriun,

The ratio of the yield in deﬁterium to that in hydrogen is 0.30 + 0.04.

(¢) Attempts are being maae to detect the fast neutrons from this process,
but withéut.conclusive resuits-atlthis timé° 'This process probably gééounts
for the femainder of the n” captures in deuteriuﬁ° | ”

The runs with hélium were made to see if the background was iﬁcreased
by n° prodﬁction-frém fast protons scattered into the deuterium, since it is
knbwn(4) that the croés éection‘fbr productionﬁof 7° mesons by protons on
neutrgns is much greater than for protons on protons. ‘No counts above
vacuum backgroﬁnd.wefe observed ffom the helium, although the total number
of counts was smell (~120). |

The observed spectruﬁ from process (¢) differs markedlj froﬁ that
galculated on phase space consiaerations aloné, possibly because of thé
iﬁteractibn of the outgoing neutrons. Process (d) is energetically possible;
however, the yield is expectéd to be small since energy available for the n°
is small énd selection rules require that the no'come off in the P state
with respect to ihé'two neutron gystem (aSSUming parity of n° same aé ﬁ’ and
_capture from the S state).

%bis work was performed under the auspices of the Atomic Energy Com-

mission. .

Information Division
8/17/50 md
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