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Coincidences between the gamma ra s fol oma rays ollowing the P decay of Br" Sb"'r, , and I"' have been studied
ing ec nique. " decay scheme for Br" '

d

y anger et at. is found to be consistent with our data
dD h d tdb'E

Qr82 i

~ 'HEHE gamma rays following the beta deca of Br"
were studied b the amm-y e gamma-summing technique

escri e previously. ' The normal amma s

I h flls e o owing information.
(1) The sum peak with thep i highest energy occurs t

ev, indicating that the highest excited ener
level involved is at 2.62 Mev

'
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b t d
ev. Since only one mode of

e a ecay exists ' it is natural to assume that th
ev level is fed b this "y his beta activity. This greatly

an sel
simp i es the task of deducing the deca h . Thy sc erne. us,

y ected gamma transition mu t b
with other

mus e in cascade
i o er gamma transitions such that their ener

(2) The 1.455-Mev amma
wit otner gamma ra s w

ev gamma ray must be in cascade
n g ys whose energies sum up to 1.16

ev (=2.62 —1.46). This isis is confirmed by the evidence
at a sum peak does occur at 1.16 Mev. The o ly

his requirement is to put the 1.455-
0608 d 0545 Mev ransitions in triple cascade.

is is further evidenced by the fact thac t at summing
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reported by previous investigators. ' ' is decay
scheme appears to be the only reasonable one that does
not in one way or another contradict the accumulated
evidences.

Sb124 7

IQ

0
12

1Q

Until quite recently, an uncertainty existed involving
two alternative decay schemes of Sb"4. One of these,
proposed by Langer, Lazar and Morat, ' is shown in
Fig. 2. It contains gamma rays of 0.603, 0.64, 0.72,
1.69, and 2.06 Mev, and includes a triple cascade com-
prised of the 0.64-, 0.72-, and 0.60-Mev gamma rays.
An alternative scheme proposed by Tomlinson' divers
from the first one in that the 0.64-Mev transition is
placed in cascade with the 0.603-Mev transition alone,
and an additional weak 0.71-Mev transition is placed
in triple cascade with the 0.72- and 0.603-Mev transi-
tions. The existence of this 0.71-Mev transition was
supported by the coincidence work of Metzger. "The ex-
istence of the 0.64- to 0.72- to 0.603-Mev triple cascade
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F . 2. tra of Sb"4. Energies in Mev indicated atFrG. 2. p-ray spec ra o
the top of the peaks. The upper curve is the normal spectrum and
the lovrer curve is the summing spectrum.
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(3) Similarly, the 1.308-Mev gamma ray must be
in cascade with the 0.766- and 0.545-Mev transitions.
Intensity considerations4 ' rule out the alternative
1.308+0.698+0.608-Mev cascade. This is further sup-

2.10ported by the evidences that summing occurs at 2.1,
1.85 and 1.31 Mev.

(4) Similarly, the 1.02-Mev gamma ray must be in
cascade with the 0.766- and 0.822-Mev transitions;
this is supported by the appearance of the broadened
strong sum peak at 1.85 Mev. The sum peak for the
0.766- and 0.822-Mev transitions at 1.59 Mev is not
clearly resolved.

(5) The normal spectrum shows some possible in-
dications of a weak gamma ray at 1.85 Mev, in agree-
ment with a previous report by Meyers and Katten-
berg. '

The above indications are sufFicient for constructing
the decay scheme shown in Fig. 1. The relative place-
ment of the gamma transitions is, to a certain extent,
dictated by the energy fitting that is necessary to ac-
commodate the 0.822- and 0.698-Mev gamma rays

utwhich are not resolved in the present investigation bu

4 Siegbahn, Hedgran, and Deutsch, Phys. Rev. 76, 126 (3,1949' B.Dzhelepov and A. Silantov, Doklady Akad. Nauk. S.S.S.R.
85, 533 (1952).' V, Myers and A. Wattenberg, Phys. Rev. 75, 992 (1949).
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' Obtained from Oak Ridge.
Langer, Lazar, and Moffat, Phys. Rev. 91, 338 (1953 .' E.P. Tomlinson, Indiana Conference on Nuclear Spectroscopy

and the Shell Model, Technical Report, 1953 (unpublished), p. 31."F.R. Metzger, Indiana Conference on Nuclear Spectroscopy
and the Shell Model, Technical Report, 1953 (unpublished), p. 32.
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in the first scheme has since been established by Langer
and Starner" through triple coincidence studies.

The present investigation using the summing tech-
nique was conducted shortly before the result of the
triple coincidence measurements was published. It was
hoped that the high efficiency of the summing technique
for multiple coincidences might show whether the
triple sum peak appears at 0.64+0.72+0.603=1.96
Mev or at 0.71+0.72+0.60= 2.04 Mev. However,
the normal spectrum shows the possible existence of a
gamma ray at 1.36 Mev. This peak, when summed with
the 0.603-Mev gamma ray, falls at 1.96 Mev and inter-
feres with the observation of the triple sum peak. It is
conceivable that when a larger crystal is used the
present method will furnish independent information in
this respect. The summing spectrum shown in Fig. 2
does show, however, a positive indication of the coinci-

"L.M. Langer and J. W. Starner, Phys. Rev. 93, 253 (1954).

dence between the 2.06-Mev and the 0.603-Mev gamma
rays.

$131 7

The summing spectrum of the gamma rays following
the beta decay of I"' is shown in the lower part of Fig. 3.
The spectrum clearly indicates that the 0.284-Mev
transition is in cascade with the 0.080-Mev transition.
Because of the high efficiency of the crystal for detect-
ing the 0.080-Mev gamma ray, the 0.286-Mev peak is

greatly diminished through the summing eGect. How-

ever, no such summing e6ect is observed for the 0.638-
Mev or the 0.722-Mev gamma rays. This is a further
confirmation of the decay scheme proposed originally by
Metzger and Deutsch" and augmented by Emery. "

"F. Metzger and M. Deutsch, Phys. Rev. 74, 1640 (1948)."F.. W. Emery, Phys. Rev. 83, 679 (1951).
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The nuclear levels in Ca4' have been studied in the decay of Sc'3 by positron emission to Ca4'. Levels have
been found at 0.369, 0.627, and 0.81 Mev. In an earlier experiment, the decay of K" by negatron emission
was studied by the authors and nuclear levels were found in Ca4' at 0.627, 1.00, 1.39, and 1.61 Mev. The
levels have been given configuration assignments. Theoretical discussion oi the (fr~3)3 configuration is com-
pared with experimental results.

I. INTRODUCTION

ECENTLY, the decay of K4' has been studied by
the authors. ' K4' decays by negatron emission to

Ca4' and nuclear levels were found at 0.627, 1.00, 1.39,
and 1.61 Mev. The spin of the ground state of Ca4' has
been measured by Jeffries' and has been found to be
7/2 and of odd parity. Of the levels of Ca43 measured
in the experiments on K", the ground state and that at
0.627 Mev were found to have odd parity, while those
at 1.00, 1.39, and 1.61 Mev were shown to have even
parity. Ca4' can be reached by the negatron decay of
K4' or the positron decay of Sc4'. Since K4' has 19
protons and Sc" 21 protons, the shell model predicts
that the parity of the ground state of K4' will be even
(d3/3) and that of Sc4' odd (f&is) For this reaso.n, and
also since the spins of the two nuclei dier considerably,
it is expected that diferent levels of Ca4' will be ob-

4 Supported by the joint program of the U. S. Ofhce of Naval
Research and the U. S. Atomic Energy Commission.

*On leave from the University of Uppsala, Uppsala, Sweden.
' T. Lindqvist and A. C. G. Mitchell, Phys. Rev. 95, 444 (1954);

95, 612A (1954).' C. D. Jeiiries, Phys. Rev. 90, 1130 (1953).

served depending on which parent nucleus is investi-
gated. Therefore, it was decided to reinvestigate the
decay of Sc4' and to compare the results with those
obtained from the decay of K4'.

II. DECAY OF Sc4'

(a) Previous Results

The radiations from Sc4' have been investigated by
various authors. The most recent investigation by
Haskins, Duval, Cheng, and Kurbatov' was carried
out with a magnetic lens spectrometer and showed a
half-life of 3.92&0.02 hr, two positron groups of 1.18.
Mev (72 percent) and 0.77 Mev (28 percent), and a
gamma ray of energy 0.375 Mev. Nussbaum, van
Lieshout, and Wapstra, using a scintillation counter,
found a gamma ray of energy 0.375 Mev and a half-life
of 4.0 hr.

'Haskins, Duval, Cheng, and Kurbatov, Phys. Rev. 88, 876
(1952).

4Nussbaum, van Lieshout, and Wapstra, Phys. Rev. 92, 207
(1953).


