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Change in Height of a Mesotron-Producing
Layer of Air

NIEL F. BFARDSLEY
University of Chicago, Chicago, Illinois

January 30, 1941

N connection with the correlation studies on the effect
- - of air conditions aloft on cosmic-ray intensity at the sur-
face' it was convenient to apply the theory of Blackett' to a
particular set of observations. Blackett assumed a meso-
tron-producing layer of air at about 16 km which had a
mean change of height between summer and winter of 500
m and a mean temperature change of 10'C. From our data
the mean density at this height is 0.1773&(10 'g. cm '.
By linear interpolation of density and pressure between
15—16 km and 16-17 km we computed the height Zp of this
density for each of the 123 days in 1939 for which the radio-
sonde Right at the Anacostia Naval Air Station reached
the necessary height and also the Compton-Bennett
shielded ionization meters were in operation at both Chelt-
enham and at Huancayo, Peru.

We made a least-squares determination of the constants
in an equation' connecting the variation of cosmic-ray
intensity with (a) the mass of air above this mesotron-
producing layer represented by P„(b) the height of the
layer Zp and (c) the mass, (Pp =P,), of air below this layer.
We found

oI'/I' = —0.935(Pp —Pz) —33.58~Zp 1.15~P»
(pressures in mb)

oI'/I' is the variation from balance in units of 0.1 percent
of the intensity at Cheltenham corrected for world-wide
changes as measured by the meter at Huancayo. Let oI"/I'
be the variation in intensity because of the change in height
of the mesotron-producing layer only. Then from oI"/I'
= —BZ/I- we get the mean path before disintegration of
the mesotrons as I,p=29.8 km. Blackett assumed 32 km.

A two-constant equation for these same data gives

BI /I = —0.92BPp—32.355Zp
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ECENTLY Rasetti' and Goldhaber and O'Neal' have
determined the capture cross sections of various

isotopes for C neutrons by comparing the intensities of
p-rays from radioactive isotopes produced by capture with
that of an isotope Mns, whose absolute cross section of
formation was measured by Lapointe and Rasetti' and was
found to be 0 =9.4&&10 '4 cm'.

Since the summer of 1939, we have been measuring the
capture cross sections for slow neutrons with a similar
method by using a strong neutron source (Be+D) obtained
with our cyclotron. We shall also give here our results.
A paraffin cylinder 14 cm in diameter and 14 cm in height
was placed about 30 cm away from the source, and sub-
substances to be measured were placed at its center, to-
gether with a standard sample. The activity of the sub-
stance in question was then compared with that of the
standard and thus the relative capture cross sections were
determined for about fifty isotopes. The measurements of
activity were made with a Geiger-Muller tube counter or
a Lauritsen electroscope, both with a window of aluminum
foil 0.013 mm thick.

Absolute capture cross sections were then calculated in
the following manner. Dunning, Pegram, Fink and Mitche114

obtained large absorption cross sections for slow neutrons
in the elements Rh, Ag, Re and Au. From the table of
isotopes, we can conclude that these absorption processes
are almost entirely due to the capture of slow neutrons.
By comparing our results for these elements with the ab-
solute cross sections of the above-mentioned authors, we
can thus convert our relative cross sections into the ab-
solute values. The results are given in Table I.

From this we can see that Rasetti's values are system-
atically larger than ours. The origin of the discrepancies

with Ip=30.9 km. In both these cases approximately 60
percent of the variance of I' is associated with the variables
chosen.

From our present knowledge of cosmic rays, it seems
probable that the mean mesotron-producing layer ought
to be associated with a given pressure rather than with a
given density. However, using a constant pressure of 107
mb we find

I'/I = —0 94&Pp —40 79&Z

with I.„=24.52 km and only 50 percent of the variance of
I' associated with Pp and Z„.

These results indicate that Blackett's assumption of a
decaying mesotron formed at a height which changes from
day to day is a possible explanation for some of the varia-
tions observed in cosmic-ray intensity at the surface.
Some method for using the probable fact that mesotrons
are produced at varying rates at different levels will be
needed to make this correlation more exact.

1N. F. Beardsley, Phys. Rev. 59, 233 (1941).
s P. M. S. Blackett, Phys. Rev. 54, 973 (1938).
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TABLE I. Convversion of our relativize capture cross sections
into absolute values.


