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lines no intense converted radiation is observed, the pres-
ence of the Tc x-radiation proves that the 33.4-kev transi-
tion is an isomeric one of the Tc nucleus. The half-life
(53 minutes) is in good agreement with the value derived
from a semi-empirical energy-lifetime relation? for 33.4
kev and an angular momentum change AL =4.

We hope to succeed in determining, by means of an
isomer separation, the shorter lifetime, caused by the
ground state of Tc, from which the positron emission and
electron capture result.

A more extensive report on these measurements will
appear in Helv. Phys. Acta.
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EVERAL recent papers in this journal'™® have dealt

with the decay of K* by following Bleuler and
Gabrielt in assuming (721) X108 years for the beta-decay
period, (2.42:0.5)X108 years for the total period, and a
branching ratio corresponding to 1.9 capture processes per
beta-decay. It should be pointed out that the interpreta-
tion Bleuler and Gabriel gave of their experimental ob-
servations does not agree with the following:

A branching ratio of 1.9 would mean a yield of argon
sufficiently large to make it easily detectable in old rocks
and gaseous exhalations.5® No excessive abundance of
argon, however, has yet been reported in such cases. A
careful investigation of two samples of sylvine and one of
carnallite has been carried out recently? in order to reach
a final conclusion on this question. From the data of
Bleuler and Gabriel a content of at least 1.5X1072 cm?
argon per gram sylvine, was to be anticipated, as the syl-
vine’s age exceeded 2X10% years. Analysis of the gases
collected from the samples, however, gave an upper limit
of 0.02X1072 cm?® argon. The carnallite analysis gave a
similar result. These results indicate that only a few
percent of the decaying K* can yield A%, This, as well as
geochemical evidence as a whole, makes it seem most
unlikely that more than 10 percent of the decaying K is
converted into argon.

From the general systematics of the abundance of nuclei
in the universe? it is possible to estimate the concentration
of K4 at the time of its formation. It can in that way be
estimated that the K% content of potassium hardly ex-
ceeds the Lu!’® content of lutetium, which is 2.5 percent.
The age of the elements is certainly greater than 33X108
years, the figure given by Holmes*!® for the age of the
earth. A total period of 2.4 X108 years leads to an improb-
able value of more than 60 percent K*® in potassium at the
time specified. A total period of 7X10% years, however,
leads to 1 percent K*° in potassium 45 X 108 years ago; both
these values do not seem far wrong for the original con-
centration of K40 and the age of the elements, respectively.
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By considering the fact that the large concentration of
A% in the atmosphere has undoubtedly originated from
K%, we find from the present amount of atmospheric
argon!! and the present amount of K% in the earth!? and
assuming a total period of 7 X 108 years, that approximately
0.5 percent of the total amount of the decay products
produced during the last 33 X108 years is now present in
the atmosphere in the form of argon. The major part of
A% is probably left occluded in the earth’s interior; yet
the proportion of atmospheric to occluded argon is not
necessarily as small as assumed previously®® because a
large part of the earth’s surface was probably in a molten
liquid state during the long period extending from 33 X108
until 20X 108 years ago. We can thus take 0.5 percent as a
lower limit for the branching ratio for the decay of K¢.

The conclusion from geochemical evidence, that more
than 0.5 percent and less than 10 percent of the decaying
K% is converted into A%, seems to make it most probable
that, as in the case of Lu!"8,!s the full number of capture
processes is accompanied by the emission of hard gamma-
quanta known to be emitted by excited A% nucleit¥. The
hard quanta are emitted at a rate of 3 quanta accordiné to
Gray and Tarrant,!'® or at a rate of 741.5 quanta according
to Gleditsch and Graf,® per 100 beta-rays. Geochemical
evidence seems to make the lower value appear slightly
more probable. A value of 542 percent for the branching
ratio might be considered to be within the limits of error
if all the data concerned.

The suggested scheme (Fig. 1) makes it necessary to
regard the soft radiation with an approximate intensity

Ca®?

FIG. 1. Disintegration scheme of K40. Total half-life period 7 X108 year.

of 2 quanta per beta-ray*® as connected with the beta-
process. Haxel and Houtermans!” have recently observed
a soft radiation of similar quality from Rb# coinciding
with the beta-emission. It seems reasonable to assume a
similar process to occur in the beta-process of K.
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