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The gamma rays of Xe"~ have be t d'
~ ~

een s u ie" in a sodium iodid
gamma coincidence techniques. The r

i e scintillation spectrometer and b
es. e results support a decay scheme ublisherne pu is e previously by Bergstrom.

7 exists in two isomeric forms with half-

'

~ ~ ~

~

EXON-127 ex'

A recent ub
lives of 75 seconds anand 34 days, respectively.

recent publication from our laboratory has discussed
the 75-second Xe"' .'

The 34-da Xe"'y has been previously studied by
several workers, but in great detail b Berea y egsto

g
-

s udied the electron spectrum of m
separated Xei27 an

rum o mass-
e and reported gamma rays at 56 145

170 and 200kkev. His scintillation spectromet t de ries u ies
no reso ve the gamma rays of energies 145, 170,

and 200 kev, but he found dd t' 1

at 368 ke
an a itiona gamma ray

( 8 kev), the conversion electrons of h h
Iiot dete

ons o w ic were
e ectable in a beta-ray spectrometer. B

ro osed a t
e er. ergstrom

p p a entative decay scheme repr d d
Fig. 3 below.

repro uce in

Dunng the course of some tho er studies on the
isotopes of xenon' ' it was convenient to make some
measurements of the gamma radiations of Xe"' wit
sodium iodide cr st
techni

i e crys a s and gamma-gamma coinc'd
hniques. The results complement the be

ci ence

e er s udies of Bergstrom and support his tentative
decay scheme.

We prepared Xe'2r by the (P,re) reaction on I"' '
the

for
linear accelerator. The iodine was b b d d
orm of potassium iodide. After bombardment, xenon

was isolated on 0.1-mil aluminum foil b the

g ethod described in previous publications. ' '
so ium iodide-photomultiplier assembl cou led

pulse-height analyzer' was used to study
the gamma spectrum of Xe"' Th 1e resu ts are shown in

ig. 1. Photopeaks at 56, 170, 200, and 368 k
observed i

ev were
d in agreement with Bergstrom. ' Th ll

ev is due to lead x-rays produced by the lead
castle enclosing the sodium iodide-photomultiplier as-
sembly and the Xe"' sample Th kp e. e pea at 110 kev is

due to the backscattered radiation of the most promi-

of Xe"'. The a
nent gamma peak (at 200 kev) in the gamma spectrum

gamma ray of 145 kev reported b Ber-
strom was not detec table in the gamma spectrum be-
cause of its low intensity but t bu i was o served in our
gamma-gamma coincidence studies (see below). No
annihilation radiation was b d,s o served, indicating that
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FIG. 1. Gamma spectrum of 34-day Xe" .

34-day Xe"' deca s eecays entirely by electron capt
amma- amma

p ure.
-g a coincidence measurements w

out on the e ui m
s were carne

e equipment mentioned in a previous paper. '

These studies established that 56-ka a - evgammaray was
in coincidence with 145- and 170-ke

'th 28-kwi -kev iodine x-rays, as suggested b Ber
because of the fact th

e y ergstrom'
e act that the sum of the energies of 145

and 56 kev is 20101 ev. In agreement with this th
diation is not in coincidence with the 56- and

145-kev gamma radiations but is in coinci ence with
the 170-kev gamma ray and the 28-kev i d'e — ev io ine x-radia-
ion. Quantitative studies indicate that the 56-k

e below the 145-kev level, while the 170-kev
radiation should be higher than th 200-ke - ev radiation.

or example, in the study of the 170 to 200 ke o ev coinci-

reatl in
, the ratio of coincidence pulses to t 1o ga epu ses was

grea y increased when the gamma ray selected by the
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FIG. 3. Proposed decay scheme of Xe"'.

FIG. 2. Gamma spectrum of xe'27 showing the gamma rays in
coincidence with the 56-kev gamma ray.

gate crystal was changed from 200 to 170 kev. The
368-kev gamma ray was in coincidence with the 28-kev
iodine x-rays and with no other gamma rays. Since
most of the coincidence measurements were straight-
forward the curves are not presented. In Fig. 2 the
gamma spectrum in coincidence with the 56-kev gamma
ray is shown because it indicates that the 145-kev
gamma ray is clearly evident. This gamma ray was not

resolved in the gamma curves of Fig. 1. All coincidence
results are incorporated in the decay scheme of Fig. 3
which agrees with that proposed by Bergstrom. -'
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The internal bremsstrahlung, emitted in the P decay of S'~, was investigated with a NaI scintillation spec-
trometer. Neither the shape of the spectral distribution nor the absolute yield was found to agree with
theory. At 50 kev the experimental photon yield was 65 percent greater than the theoretical. At 100 kev it
was even 180 percent greater. The total photon energy yield per P decay, 2.23X10 'mc', was 35 percent
greater than the calculated value.

The external bremsstrahlung, emitted when the P particles from S'5 were stopped in matter, was also in-
vestigated with the same apparatus. With elements of low atomic number the experimental values agreed
with those calculated. In experiments using elements of higher atomic numbers, however, the experimental
values difkred widely from those calculated, the dif'ference increasing with the atomic number. Thus, for
lead at 50 kev the experimental value was 60 percent greater than the theoretical, and at 100 kev it v as 170
percent greater.

I. INTRODUCTION

TUDIES are available of the continuous electro-
magnetic radiation accompanying P decay, i.e., the

internal bremsstrahlung (IB), and of the radiation
emitted when, 8 particles are stopped in matter, i.e.,
the external bremsstrahlung (EB), of P emitters with
disintegration energies above j. Mev. Thus at this
laboratory' IB and EB were investigated in experiments

*Present address: National Bureau of Standards, Washington,
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' K. Liden and N. Starfelt, Phys. Rev. 97, 419 (1955).

using P." (Ee '" 1.70 Mev). The scintillation spec-
trometer was used because of its good y-detection
efficiency. (Readers interested in a fairly complete list
of references of investigations bearing on the problems
under consideration are referred to Liden and Starfelt. ')

The present paper is concerned with an investigation
of a P emitter with low disintegration energy. The in-
vestigation, which was carried out with S" (Ets = 168
kev) by means of a scintillation spectrometer, included
the determination of the spectral distribution and the
total radiation energy yield of both the IB and the EB


