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Suppose that occasionally an electron of suitable speed
is able to interact with an atomic nucleus near which it
passes in such way that its relativity mass increase is re-
tained in a quasi-stable form provided that the de Broglie
wave-length of the electron is equal to 2 ma, where
c=e'/nzoc' is a length representing the range of nuclear
forces. This is analogous to the result that the de Broglie
wave-length of an electron in the lowest Bohr orbit of an
atom is equal to the circumference of the orbit. Substi-
tuting X=2me-'/mac in (3) and calling m/mo=R,

1R=
I 1 —(hc/2xe'R)')& '

or with hc/2~e'=137, this becomes

R = L1+(137)'$&.

(4)

(5)

Thus the "new" particle should have a mass of about
137mo. In view of the fact that a=e'/mac' is determined
only approximately, the result is in accord with experi-
mental values of m so far reported.

The speed of an electron having the apparent mass
required by the above relations is given by

v/c = 137/L1+ (137)'j' =0.99997, (6)

It is likely that a heavy electron of this kind would
ultimately revert to its ordinary state by emission of
radiation or by conversion of its excess mass into kinetic
energy or both. The behavior of reflected electrons cited
by Zwicky' may find a ready explanation in terms of such
processes.

The total energy given off when a heavy electron of
mass 137mo returns to its normal state would be 136moc
or about 69 Mev.
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Concerning the energy spectrum of the soft component,
different methods of analysis give in the energy range
considered here an expression'

f(e)de=c "de (2)

Nq=c f f(e)de= Lc/(1 n)—]eq' " (4)

where ~y is the threshold energy imposed by the earth' s
magnetic field. If the intensity of secondaries were directly
proportional to the number of primaries, i.e., if Sy
an excessively high latitude effect would result. Sp would
be proportional to ey ".At the latitude of Peru where the
threshold energy is as great as three times the correspond-
ing value at Washington (1.2)& 10"ev against 4&(109 ev),
only 19 percent of the Washington intensity should be
observed. In order to obtain a better fit of calculated and
observed values a much slower fall of the energy distribu-
tion with energy than that given by (2) and (3) would be
necessary.

This difficulty may be solved by admitting propor-
tionality between the number of secondaries and the total
energy of the incoming rays. This point of view emanates
from a general theory based on Swann's formula' for the
energy loss of corpuscular rays which has already provided
an interpretation4 of a large number of cosmic-ray phe-
nomena. The mathematical deduction will be treated in

a subsequent paper. Here let us examine only qualitatively
the consequences of this assumption resulting from the
behavior of the latitude effect at high altitudes.

With decreasing latitude there is a cut-off of a greater
and greater number of soft primaries, but as only small

energy is carried by these rays, their efficiency as producers
of secondaries is less than that of the remaining rays.
Therefore we put

where n varies between 2.4 and 3 approximately. We may
put

n =2.5. (3)

The number of primaries arriving in a given latitude )I is

On the Latitude Effect of the Soft Component of
Cosmic Rays

The measurements of Korff, Curtiss, and Astini afford
the possibility of evaluating completely the latitude effect
of the high altitude part of the absorption curve. The most
striking features of this important research are: (a) Almost
all ionization measured in the stratosphere is produced by
secondary radiation; (b) The shape of the absorption curve
does not undergo any considerable change with latitude;
(c) The peak of the curve does not shift considerably;
(d) The latitude effect, between Washington and Peru, as
measured by the heights of the peaks, amounts to 50
percent of the Washington intensity.

We may therefore write for the intensity I(x) measured
at a depth X and latitude ), as a first approximation

I(x) =S(x) =S),q (x)

where S(x) is the intensity of the secondary radiation and
Sg a factor only dependent on latitude.

Sq Zq=c cf(6)dc=fc/(2 —n)]cy' ".
6p

(5)

The rise of the energy and consequently the rise of the
measured intensity, differs from that for the number of
primaries by a factor ep. There results

(6)

The intensity at Peru is calculated as 58 percent of that
at Washington.
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