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Fio. 2. Distribution of observed nuclear interactions in the lead plates.
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FIC. 1. Distribution of deviations, 58, between the projected zenith

angles of penetrating particles and their respective extensive air shower
axes. Note that the ordinate scale has been broken to show the relatively
high peak at small deviations.

tensive air showers. The counter tray A, indicated in Fig. 1 of
the previous letter, ' was removed; and two unshielded trays, X
and I, each of about 500-cd area, were placed at distances of
about two meters from the cloud-chamber assembly. About 400

to be lost. The factor E by which it is necessary to multiply ASp
in order to obtain the real number of interactions, AF, in our case
turns out to be E=2.1+0.3. The uncertainty in E' arises from
both the statistical errors and the extrapolation. With this correc-
tion we deduce ) to be

X= 172&29 g cm ' of Pb

a value quite close to the geometric m.f.p.
The value of E is expected to decrease strongly when the thick-

ness of the absorber is decreased. With plates of —,'-in. Pb one can
anticipate a value E=~1.1. In fact, Gregory and Tinlot' with
plates of —,'-in. Pb found A =172~20 g cm '.

In the past years several authors (see bibliography in the paper
of Gregory and Tinlot) obtained much higher values for X in Pb;
probably the reason for the discrepancy with the present determi-
nation is due to the fact that generally they used thick absorbers
inside the chambers and did not select energetic secondaries,
hence making the number of missed interactions too high to per-
mit accurate correction. The same conclusion was reached by
Lovati et al. ,4 who found a value A=200~50 g cm ~ Pb using
plates 0.5 mm thick.

+ This work was supported in part by a grant from the Research Cor-
poration.

~ This prevents consideration of interactions and traversals in the top
plate of the lower chamber, but makes the discrimination against electrons
and low energy particles more effective than if all single traversals and
interactions were counted.

2 W. W. Brown and A. S. McKay, Phys. Rev. VV, 342 (1950).
3 B. P. Gregory and J. H. Tinlot, Phys. Rev. 81, 675 (1951).' Lovati, Mura, Succi, and Tagliaferri, Nuovo cimento 8, 271 (1951).
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' ~URING the fall of 1949 the dual cloud-chamber assembly
~ M described in the preceding letter was operated at Echo Lake,
Colorado, to obtain photographs of penetrating particles in ex-

FIG. 2. An extensive air shower containing a coherent particle generating the
nuclear cascade beginning in the fifth plate of the upper chamber.


