


LETTERS TO THE E 0 ITOR

for by varying the ampli6er gain. Lead shielding between the two
counters minimized scattering between the crystals.

Figure 1 shows the single-crystal pulse-height distribution ob-
tained in channel I for In'". The two photoelectron peaks are
associated with the 172- and 247-kev gamma-rays. Figure 2 shows
the zero-delay coincidence spectrum obtained when channel II
was adjusted to transmit only the 247-kev peak with a large slit
width and channel I ranged over the entire spectrum. A coinci-
dence peak is seen at the position of the 172-kev gamma-ray since
the time resolution of the coincidence circuit is insufficient to
prevent true coincidences at zero delay. The ratio of true to chance
coincidences at the peak is about thirty to one. The introduction
of a 0.1-psec delay in channel I alone increased the coincidence
rate by a factor of two, whereas the same delay introduced only in
channel II practically eliminated true coincidences. This shows
that the 247-kev gamma-ray is delayed with respect to the lower
energy one and establishes directly the correspondence between
the Cd"' 247-kev level and the 247-kev gamma-ray associated
with the decay of In"'.

+ This work was assisted by the joint program of the ONR and AEC.
»elmholz, Hayward, and McGinnis, Phys. Rev. 75, 1469 (1949).
~ M. Deutsch and D. T. Stevenson, Phys. Rev. 76, 184 (1949).
3 D. Engelkemeir, Phys. Rev. 82, 552 (1951).

serving the particles which are registered in ABC but not in D,
a band of the spectrum is selected which is fixed in position by
P&+P2+P& and in width by the thickness of Q&. At the same time
a second band of longer range and of width fixed by Q2 can be
studied by observing particles which register in coincidence in
ABCD but not in E.A group of counters G was included to exclude
showers.

The whole apparatus was mounted in a steel frame that could
be rotated about a horizontal axis. For the results described here
Pi+P2+P3= 15 cm of lead and Qi and Q2 were each 7.5 cm thick.

The results were corrected for the background and for the
scattering in the absorber. These corrections will be described
when a detailed account of the experiment is published.

Table I shows the counting rate DIED for particles stopped in
the absorber Qi and DID for particles stopped in Q2. Table II
shows the values of X calculated from logr/log cos8, where
r=hry/AI0. Since the values of P are far from constant, the
cos'8 law is not applicable. A much better Gt is obtained if a func-
tion of the form

r = (1—e sin~8)

is assumed. If log(1 —r) is plotted against log sin8, the points fall
on a straight line. The constants a and b have the following values:
a=0.98+0.02, b=1.47~0.12, for the spectral band 300 to 410
Mev/c; a = 1.03&0.03, b = 1.61~0.15, for the spectral band 410
to 510 Mev/c.

Zenithal Distribution of Low Energy Mesons
ANDRC G. VoisiN~

Division of Physics, Nationa/ Research Council of Canada, Ottawa, Canada
(Received August 8, 1951)

T is well known that the zenithal distribution of the inte-.. gral meson spectrum at sea level obeys the empirical law
Ig= Jo cos"8, where Ig is the intensity of cosmic-rays making an
angle 8 with the zenith. The value of X is approximately two. It
has been shown, ' however, that this law does not apply for the
differential spectrum, in particular, in the momentum range
300-410 Mev/c.

In the present experiments a limited band in the spectrum was
obtained by an arrangement of counters and absorbers such that
the particles which stop in a block of lead are detected. In Fig. 1

the counters ABC define a beam which has passed through ab-
absorbers P&, P2, and P3. P2 and P3 are each 5 cm thick. By ob-

TABLE I. Counting rates at various zenithal angles 8: AIeD represents
mesons with momenta between 300 and 410 Mev/c. BIgZ represents mesons
with momenta between 410 and 510 Mev jc.

e 00 30o 60 75' 804

AI y g) 3.59 +0.10 2.33 &0.18
A Igg 3,62 &0.10 2.36 &0.11

0.75 %0.03 0.19+0.02 0.18&0.02
0.60 &0.03 0.13&0,01 0.09 +0.01

The measurements were extended to angles greater than 90'
in an effort to detect particles coming upward from the earth.
Upward moving particles are dificult to distinguish from particles
scattered into the ABC telescope from the high Aux of downward
particles in Q~ or into ABCD from Q2. Measurements with one or
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FIG. 1. Arrangements of counters and absorbers to measure
the zenithal distribution.

FrG. 2. Arrangement of counters and absorber to detect
the upward Aux of mesons.


