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number than bismuth were involved, but both these
alternatives were difficult to accept at that time. ‘Then,
however, came Hahn and Strassmann’s discovery of
fission processes, and the problem became casier, at
least in principle.

From this point of view we have been working on
the chemical identification of elements for several
months, but have not como yet to final conclusions.
In the meantime, results on similar work were pub-
lished by Bretscher and Cook*® and by Meitners, but
exnct identification of elements was not given.
Although our experiments aro still in & very pre-
liminary stago, we should like to give here the results
so far obtained, since we are obliged to interrupt our
work for somo time.

Thorium nitrate, carefully freed from mesothorium
as well as from other disintegration products except
radiothorium, was exposed to fast neutrons which
were produced by bombarding lithium with 3 My,
deuterons of several microamperes from our cyclo-
tron. The exposure ranged from one to five hours,
after which the sample was subjected to chemical
separations. Examination of radioactivity showed
the production of the following active substances :
Bi, g, Sb, Sn and Ag. Besides theso elements, the
following fractions were found to bo radioactive:
alkali fraction, halogen fraction, Mo-fraction, Se +
Au-fraction, Cu + Cd-fraction.  Identification of
elements in these fractions requires further investi-
gation.

We tested for radioactive lead and arsenic and
proved their definite absence. Our chemieal separ-
ations, however, took at least two or three hours and
all radionctivities of short periods must have escaped
our detection.

We tried similar experiments also with uranium,
and so far have obtained the following radioactive
precipitates : Bi, Hg, Ag, Sb + Sn, and Cu 4 Cd-
fraction.

More thorough identification of radioactive ele-
ments both from thorium and uranium, and determin-
ation of their periods will be made in the future.
Chemical procedures and details of the experiments
will bo given elsewhero.

Wo should like to acknowledge the assistance
given by Messrs. N. Saito and N. Matuura in con-
nexion with the chemical separations.
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The Meson and Cosmology

TrE mean life 5, (59 ~ 2-5 % 10~ sec.) of a meson
at rest gives us n new fundamental constant of the
dimension of time which lies intermediate between the

. ¢,
‘atomic constant’ tz (say, ¢ = -c—° ~ 55 x 10-2¢ sec.)
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and the ‘cosmological constant’ f;, (fo~ 2 x 1(3

years). R, denotes the ‘classical radius’ of the meson,
2

e .
Ry = = where the symbols have their usual mean-

ing.  Wo shall take p = 170 m, where m is the
mass of an electron. We can construct from these
basic titne units (zq, 74, fy) three dimensionless ‘large
numbers’,

{ ! o
=P 11 X 1003, 2~ 2-5 x 1072, 2~ 446 x 109,
‘a ] ‘a

and if, following Dirac and others, we make the
hypothesis that ‘large numbers’ nre interrelated, we
have

l')

To L\tiz
— = _ = (_—) y O T = (Tu.fo)‘l‘z. (1)
-0 ‘a *a
In comparing such large numbers any differences by
factors of about 10° are to be ignored, as these could
boe easily taken account of by introducing the
dimensionless numbers such as the fine-structure
constant fcfet, p/m and Hm, H being the mass of a.
proton. Further, on this hypothesis we can connect the
abovo large numbers with the (familiar) large number
e Gt ~ 1-4 x 103 formed from the gravitational

constant ¢ and the atomic constants ¢, p. We havo :

to e?
A @
To (c_’_)"’
o =(ga) (3a)
b oo g
= = ga) (3b)
Jquation (3a) in the form
02 12
Ly=c¢cty = Ry Cﬂ‘) {($)

has already been given by DBlackett?.

It is of interest to note, as equation (1) shows,
that in a system of measurement in which the atomic
units remain constant the mean life of the meson is
proportional to the square root of the epoch ¢, and
as the mean life of the meson is intimately connected
with B-decay, the mean life of a radioactive substance
(B-activity) would vary as £,/
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1 NATURE, 144, 30 (1939). This has suggested the present communi-
cation. It may be noted thatifin () # be replaced by the clectron

mass, L, becomes the maximum radius possible for a body com-
posed of deyenerale matter.

The Diode as a Frequency-Changer for Mezsurements
at Ultra-High Frequencies

TieE increasing use of ultra-short wave radio
communication has created a need for the mcasure-
ment of oscillating electric currents, potentinl
differences, and field strengths, at very high fre-
quencies, up to at least 300 megaeyeles per second.
The difficulty of measuring these quantities can be
greatly reduced by converting the original frequency
to a much lower ‘intermediate’ frequency by the
well-known heterodyne process, provided that the
Inw is known which connects the amplitudes of
oscillation at the two frequencies. Theory suggests
that the diode frequency-changing circuit as described,
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