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M. E. Ballou

. ,’.P
Radiation Laboratory, University of Califorf%@
Berkeley, California Oz,

Deramber 22, 1947

In the light of the present controversy(l) over the pcssibr’ o
s£ existence in nature and the néming of element 81 some calcu-
Llations on the stability toward beta-decay of isotopes of that
element have been made by use of the Bohr-Wheeler theory.(z) This
theory gives beta disintegration energies that agree fairly well
in most cases with thosg obtained by direct observation.

The radicactive 1lsotopes of element 61 Which have been defin-
Liely assigned have thé‘mass numbers 147, 148, 149.(5f4’5) They
e all beta-radiocactive with half-lives so short as to preclude
their independent existence in nature, the longest lived one being
1% mass 147 and having a half-1ife of only about four years.
yslier isotopes which warrant consideration in an examination fon
pussible stable or long-lived isotopes of element 61 are those of
masses 143, 144, 145; 146, 150, and 151. Calculating the rela-
tive stabilities of these by means of the Bohr-Wheeler theory we
find that all of these isotopes except 145 should be unstan.e br
at least one Mev to beta-decay (or its equivalent). For ma-s 143
the theory indicates essentially no energy difference between

145 145
NA and 61 + Consequently, if element 61 does exist in nature,

"5 1s probably the isotope of mass 145.
Pertinent to these considerations are the reported weak beta-

«ayvs found in neodymium by Libby.(6) In this work the radiation
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was shown to be composed of negativé beta-particles of about 1l
Kev energy., No harder radiations Wére found with them.

Consequently, it is possibie-that Ndm5 is beta-active and
forms element 61 as its product. Then this latter isotope may
be a fairly long-lived.alpha-emitter, explaining the very low
abundance or non-existence of element 61 in nature. Alpha-emissiov
is not an unlikely occurrence here since samarium has been re-
ported to be alpha»active:(G’v) this indicates that an event such
as a marked change in nuclear radil is perhaps occurring in this
region. Since tracer activity of element 61 was available, a .
verification of the assignment of the alpha-activity to samarium
(and not to element 61) was made. The separations of samarium from
four-year tracer 61 were performed using the sodium amalgam tech-
aiqueo(g) After each of three such separations the specific alpha-
activity of samarium was measured and found to remain constant.
Phe half-life corresponding to the specific activity obtained is
1 x 1012 years.) Only ten percent of element 61 followed the
samarium in each of the separations. Thus, the alpha-activity
found in samarium samples has conclusively been shown to be due
to samarium and not to element 61.

The existence of an unassigned alpha-ray with a range of 1.8
cm. of alr should be pointed out. Henderson hac examined ..
discussed its occurrence as a pleochrolc halo in several micas,(g}

If the neodymium used by Libby had a few tenths percent of
impurity of element 61, it is possible that his observed radiation
could be due to slement 61, the negative particles being Auger
slectrons or electrons from internal cgnversion of a low energy

S ANMa -Tay .
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It should glso be pointed out that there is a possibility of
beta-emitting, long-lived independent isomers of element 61 at
masses with known shorter lived periods. For example, the Bohr-
Wiheeler theory predlcts essentially no energy difference between
the ground states of the 6] and samarium isotopes of mass 147.

Experiments are in progress to prepare isotope 6114:5 and to
examine its radiations. This 1s being done by irradiating highly
purified samarium with slow neutrons. Sm145 is formed and decays
to 61145; this latter 1lsotope, the only 61 ilsotope formed as a

- result of neutron capture in samarium, is obtained pure by removing

all the samarium activities by the sodium amalgam method.
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