
LETTE RS TO TH E E D I TOR

Isotope

Mo»

Moal

Mo»(y, n}

Mo»i, y, n)

Half-life

15.5 %0.5 min.

75.0 ~5.0 sec.

Radiation

P+ 3 7&0.1 Mev
no y

P+ 2.6 +0.2 Mev
0.3 Mev

the source in the 6eld of a permanent magnet with 6 ld
orientation. Th

wi proper e
ation. The particle energy was estimated by a Feather

analysis of the aluminum absorption curve of a sample of molyb-
denum metal using as a standard a P~ source mocked up to
resemble the molybdenum in self-absorption.
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Radioactivity of Mo" and Mo" "
R. B. DUFFiELD AND J. D. KNICHT

Department of Physics, Univers~'ty of Illinois, Urbana, Illinois
June 24 1949

'HREE r"E radioactive decay periods have been reported in the
literature which might be assigned to either Mo" or Mo 3.

These have half-lives of 6.7 hours approximat l 17 d
seconds. ' Recent work of Kundu and PooP indicates that the

observat
the other two are still uncertain. We wish to report some f

ervations on the properties of these isotopes as deduced from
r some o our

betatron experiments.
The irradiation of molvbdenum with bet t

t e 17-minute period by a (p,e) reaction, the threshold energy
being 13,5 Mev. ' This is higher than that calculated for either of
the reactions Mo~(y, n) or Mo~(y, n) on the basis of Feenberg's
nuclear energy surface. It is somewhat more reasonable for the
latter however, since Mo~ contains the ma

'
b 50agic num er neutrons,

a configuration which is especially stable. '
In order to establish the identity of these periods we have

irradiated samples of molybdenum oxide enriched in Mos2 and
~ o~ with 23-Mev betatron x-rays and examined the radioactive
products. ' The intensity of the 17-minute period has been found
to e proportional to the Mo~ content of the irradiated samples,
confirming its assignment to Mo". Our experiments gave a half-life
of 15.5 minutes, in agreement with the determination of %'afBer
and Hirzel.

and 2. Po
'

The radiation characteristics are shown T bl I d Fin a e an igs. 1
an . ositron emission was verified by following the decay with

TABLE I. Radiation characteristics.
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Fic. 2. Aluminum absorption curve of radiation from 15.5-minute Mo»
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A chemi
observed wa

c mical separation was done to verif that the
was really molybdenum and not columbium produced by

y a e activity

Mo p,p), or by growth from a short-lived mol bdmo y enum parent.
e columbium was carried down by a ferric h dro idy roxi e precipitate

rom a kaline ammonium molybdate solution and the molybdenum
then precipitated as ammonium phosphomolybd t fa e rom acid

in the
o u ion. Over 99 percent of the 15.5-minute a t' 'tu ac ivi y was found

in e molybdenum fraction. The 68-minute Cb'~ fo d
Mo" was

e, ormed by
p,p), was found quantitatively in the columbiu fm ium raction.

y simi ar techniques the 75-second positron emitter w f
to be due to Mo"o Mo made by Mo~(p, n). Characteristics of its radia-
tions are shown in Table I and Figs. 1 d 3 It '

an . is apparent that

IOOC
'

X
I= Io
X
b
V

F&6. 3. Aluminum absorrptton curve of radiation from 75-second Mo»
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Fir. 1. Decay of Mo» forme4 lay 23 Mev x-raytl On molybdenutYt
containin 95.5 percent Mo~.

this period did not ow fromgr &e 15.5-minute activity by isomeric
transition, but wc have not excluded the os

' '
tha

15.5-miaute eriode period was formed at least in part b deca of th
75-second period.
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%e have not observed the 6.7-hour activi. - our activity to be formed by
n e seen from Fig. 4. If this reaction occurs to

in'ium carrier were added and the indium fraction se

n racene scintillation spectrometer.

p ot of pulse counting rate in a small hei ht inter
1 h ht h as curve in Fig. 1.
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h ic;. 1. Puls e counting rate as a function of
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pulse height.
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FIG. 4. Deca y of total activity formed by 23 Mev
molybdenum containing 79.2 percent Mo&

produce the 6.7-hour period, its cross section w'

must be less than 0.0005 that o {y, ) reactions for the other
m iso opes. further search for this activit wa

o t l of rihdM~ dMM '
d b di-o an MQ94 which h

neu rons in the ile at thp go
o evi ence of decay with this half-life could be

~ ~It is interesting that the existence of the two
for Mo" means that the

e wo isomers reported

th 49- t o d~i ith e
a ere are two well-established i

e prevalence of nuclear isomerism near the end oh'b""
d b Mou y rs. Mayer '

~A '
ssisted by the joint program of tha o ie ONR and the AEC.

Rev. Mod. Phys. 20. 585 (2948), l o " *y o previous work see G.

Acta 21, 200 (2948).
, a so H. WafHer and O. Hirzel, Helv. Phys.

. N. Eundo and M. L. Pool, Ph . R
ii 6 C Baldwin and H W Koc
4 M. G. Mayer Phys. Rev. V4, 235 (2948

vestigation were supplied b

T d. obt ' d llon a ocation from the Isotopes Divi 'ivision of the

9 M. G. Mayer, Phys. Rev. 75, 285 (2949).
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rI'he scale of pulse height was calibrated in Mev b
630-kev conversion line of Cs"'. The conver

d ~ db& -
~ oP

y e gamma-ray when the electrons a
absorber. The curve sh

c rons are cut off by an
ve s ows evi ence of only one stron a".".Alp"t"f---A-d8 d-. w'h

er o ma e sure that the "jtt-ra "wh lf1'f I d k
in the scintillation sp t

-ray was not a defect
'on spectrometer, a large sam le was re ar

unc ion o energy rather than of

h (013 1

on ig. . eP-ray is still seen

y . re ative to the conversion line.
uric plot of the lens spectrometer data abo
h F 2Thin ig. . e plot is fairly straight and the endpoint

Beta-Decay of In"" f
P. R. B. R. BELL, B. H. KETELLE& AND J. M. CASFIDY

ak Ridge Natioffal Laboratory, Oak Ridge, Tennessee
June 30, 1949

SCINTILLATION spectrometer and a mome er an a magnetic lens spee-
ave een used to investigate the decay of In"5*

0

y y isomeric transition to In"~

sample of cadmium metal was bombarded in the ile for

in i hen separated
r e a ition of indium carrier. T

d dd ndr e an mdium activity allowed to row

the 2.3 day cadmium parent. Aft 16 hours a few milligrams of
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FIG. 2. K.uric lp ot of the lens spectrometer data

g

seems to be 830&20 kev. If the 338-kev gamma-ra ~ t
goes to the ground state f I "5 ho n an the 830-kev -ra

t th d t t fS"' h
d '"'" '"ld b' 490 k' "h I

o n, t e energy diiTerence

b f h

ument is based on work erf$ This docum p ormed under Contract No.
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omic nergy Project at Oak Ridge N t' 1ational


