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3)&20 7 sec). The maximum beta-energy is estimated from alu-
minum absorption curves to be at 1 Mev. From scintillation
counter spectrometer studies, the gamma-energies are estimated
at 0.90&0.05 and approximately 0.4 Mev; these 6gures have been
checked by lead absorption curves.

A 10-min activity also appears in the decay of Sb grown from
fission product Sn. The half-life of the Sn parent of this activity
is estimated at less than 1 hr. Since the only periods found in Sb
that has been grown from fission product Sn are 10 min, 9 hr, and
93 hr, it is probable that the reported genetic relationship of' a
60-min Sb to a 70-min Sn is in error. 3 ~ It is possible that the
"70-min Sn'" was a mixture which consisted, at least in part, of
the 50-min Sn~ and 1.5-hr Sn~' described herein. In one y —y
coincidence decay curve run on Sb directly from 6ssion a 40-min
period was observed, but it has not been further investigated.

A period of 30 days occurs in the decay of 6ssion product Sb.
The fission yield of this activity relative to 93-hr Sb~' is higher for
14-Mev fission than for thermal 6ssion, and, hence, this activity
probably belongs to a mass chain lower than 127. Grummitt and
Wilkinson once reported a 28-day Sb,' but it has not been reported
on the Plutonium Project.

We are indebted to Dr. R. W. Spence and Dr. J. D. Knight for
valuable advice and encouragement, to Mr. B. M. Sorensen for
help with the coincidence counting setup, and to Mr. C. O.
Minkkinen for the Mo" analyses.
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'HE irradiation of tungsten in a synchrotron-produced beam
of x-rays with a maximum energy of 68 Mev yielded the

three tantalum activities with appreciable intensities listed in

Table I.
In this work spectroscopically examined samples of

NamWO4- 2H~O

were irradiated at maximum energies of 30 and 68 Mev for periods
from one to four hours. The activities were idkntified as tantalum

by a chemical procedure based on that of Meinke, ' which separates
the rare earths, zirconium (hafnium), and tungsten from tantalum,
To decrease the chemical separation time and to get a sample
containing much less carrier, a fraction of the tantalum activity
was adsorbed from a basic solution of Na2%04 on insoluble

sodium tantalate. ' Build et al.' identi6ed the 48-min activity
as Ta'" from its preparation by a (y, p) reaction on separated
W' ' isotope, con6rming Butement's tentative assignment. 4

Coincidence counting experiments showed that the soft and
hard electron components of approximately equal intensity were

not emitted within a delay period of less than 10 psec. The soft
electrons may be associated with a 1.85-min isomeric transition in
W' ' as proposed by DufBeld ef al. ; however branching beta-decay
is not excluded.

Characteristics of the 8.0-hr activity were similar to those
given for Ta'~ by Wilkinson. ~ Identification was con6rmed by the

high yield of 8.0-hr activity from x-rays on enriched W'~ obtained
on loan from the Isotopes Division of the AKC.

The 6.0-day period apparently corresponded to Butement's4

TABLE I. Tantalum activities produced by x-rays on tungsten.

Half-life

48 min
6.0 day
8.0 hr

Radiation

P and e ?
PP, x-rays

Electron
energy (by
absorption}

1.6, 0.15
0.6
0.7

Relative yield
at 68 Mev
atoms Ta
atoms W

atoms N~'

atoms N~4

0.41a
1.4
1 8b

Yield
(arbitrary units)

68 30
Mev Mev

1a 1a
3.3 3.2
4.3 1.2

a Based only on 1.6-Mev betas, b Based on decay scheme of reference 5.
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'N the course of work on transplutonium isotopes at Berkeley,
- ~ it has been possible to prepare mixtures of Cm2'2, Cm243, and
Cm~44 by intensive neutron irradiation of samples~' originally con-
sisting of the isotope Am~". The heaviest curium isotopes are use-
ful sources for the preparation of berkelium and californium
isotopes heavier than have been previously observed from helium
ion and deuteron bombardments of the isotopes Am'4' and Cm'42.

The properties of such new isotopes are of intrinsic interest and
also contribute to the extension of the systematics of radioactivity.
This letter outlines some of the experimental work which has been
done in this connection.

A target containing approximately 100 pg of Cm242, ~5 pg Cm&43,

and ~2 pg of Cm~, was bombarded with 35-Mev helium ions and
16-Mev deuterons using the same target technique mentioned
previously. ' The resulting californium and berkelium isotopes were
chemically separated from each other, from the target materials,
and from 6ssion products using the same combinations of precipi-
tation and ion exchange methods as have been reported previ-
ously. ~ The final chemical separations were completed approxi-
mately 9 hours after the end of the bombardment.

Examination of the radiations associated with the decay of the

4.8-day activity. A longer decay period was probably associated
with Ta'I and W's'; intensities were too low for identification.

Yields of activities were compared to the yield of C" induced
simultaneously in an organic compound. Absorption, self-scatter-
ing, and back-scattering corrections were applied. 6 Results in
Table I were in terms of the N~(p, p)N" yield, for comparison
with the results of Perlman and Friedlander. ~ s Ta's5 could form
only by W" (p, p). Ta'" could form by W'~(p, pe) or by a
heavier isotope losing more neutrons. The variation in the yield
with, energy of Ta' compared to Ta' ~ would result from the
higher binding energy of two particles. The yield ratio of the 6.0-
day activity to Ta' did not change appreciably with energy
suggesting that both are produced primarily by similar processes,
(y, p), and supports Butement's tentative assignment to Ta'~.

(p, p) yields were similar in magnitude to those reported by
Perlman and Friedlander. The approximate equality of the (y, pn)
and (p, p) yields resembled their Ge'0(y pn)oaes result.

The authors are indebted to Drs. L. J. Laslett and D. J.
ZaGarano for providing the synchrotron irradiations.

Experimental details of this work are described more fully in
the AEC report ISC-158.
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