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The Nuclear Spin of Sodium

a direct measurement of thee nuclear spin
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of levels is 4I+2. Our method of velocity selection in a
strong field involves the use of only one-half the total
number of levels. We therefore obtain 2I+ j components
in the deflection pattern. Since we have four components
we accordingly find the spin of the sodium nucleus to be
3h/4x.

A complete description of the method and results will be
published in this journal.

I. I. RABI
V. W. CoHEN

Columbia University,
March 11, 1933.

Angular Distribution of Low Energy Cosmic Radiation and Interpretation of Angular Distribution Curves

One of us has made an experimental determination of the
angular distribution of the cosmic radiation at two dif-
ferent elevations, ' but an interpretation of the data on the
assumption of straight line paths through the atmosphere
was not advocated since it was uncertain to what extent the
distribution might have been affected by divergences
between the paths of primary and secondary rays and by
scattering in their passage through the atmosphere. Since
it is known that the soft rays suffer the greater deviations2
we have measured the angular distribution of the radiation
which is stopped by 3.8 cm of lead in order to determine
the extent to which such scattering affects the angular
distribution. At every 15 degree interval between the
vertical and horizontal measurements of the coincidence
counting rates of three G.M. counters' were made alter-
nately with and without a block of lead inserted just above
the lower counter.

Each counting rate was the average of fifteen or more
independent data, an analysis of which showed that the
fluctuations agreed with those to be expected statistically
and for which the standard deviation is the quotient of the
square root of the total number of counts by the total time.
Two such complete runs taken several weeks apart were
in good agreement. The differences in counting rates with
their probable errors as calculated by combining both sets
of data are shown by the experimental points in Fig. j..

distribution of the total radiation is not appreciably
broadened by scattering. We may, therefore, interpret the
angular distribution of the total radiation on the basis of
straight line paths through the atmosphere.

Assuming a simple exponential law the theoretical dis-
tribution is:

In Fig. 2 are plotted three sets of experimental data show-
ing the distributions pn Mt. Washington, New Hampshire,
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For comparison the continuous line represents the distri-
bution of the rays which penetrated the lead plotted to a
reduced scale. Although there is an indication that a small
fraction of the soft rays, equal to about fifty percent of the
horizontal rays, has been scattered through large angles,
the majority are fully as concentrated about the vertical
as are the penetrating rays, and we may conclude that the
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FIG. 2. Distribution of total radiation. Points are experi-
mental; solid curves are computed for y=0.18 per meter
of water for elevations sea level and 6280 ft.

at a base station near Mt. Washington, and on the roof
of the Bartol Laboratory. The theoretical distributions
for sea level and the top of Mt. Washington for p, =0.18 per
meter of water are represented by the continuous curves.
The agreement between the observed and calculated dis-
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