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inerease in counting rate is produced by some multiplication
process of the normal particles, because of the relatively
long resolving time., Thus mesons, electrons and protons muet
be ruled out as the causatlive agent. I%, therefore, seems
that the inerease is due to some non-ionizing particles,
normally undetectable, which produce one or more lonizing
particles, detectable by the telescope, in a manner analogous
to the reason for the first maximum, Th@ results show that
both the normel and secondary particles are very penetrating,
since the maximum does not begin until & thickness of 9 em,
of lead is reached, and since it still exists as shown in
Figure 5 (b), when 5 em of lead is placed in pesition ¢. 1In
this latter case the ionizing particles are produced in A

and then must pass through the abserber in position C before
causing a triple colncidence.

Aeccounts are found in the llterature of the production
of & penebtrating radiation by non~ionizing particles. Tabin
{(35) as well as Schein and Wilson (34) carried out experiments,
the resulte of whieh are interpreted as the produection of
mesons by photons. These authors have assumed that the meson
is produced by a direct interaction of the photon with a
nucleon. However, the results are not compatable with those
reported here. Tabin found that saturation in the production
of the mesons in lead was reached at a thickness of a few
centimeters, while in the present work the maximum was

reached at & thickness of 10.5 e¢m. This seems %o rule out a
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direct interaction between photons and nucleons as being the
event causing the maximum.

A seemingly different type of production of penetrate
ing ionizing particles by neutral particles has been reported
by Clay (55), He claims that the production is proportional
to the number of nuclel and not to the number of nucleons,
Thie indicates an event analogous to pair-production rather
than a direet interaction with the nucleons. Also, he stated
that the meximum of production was reached with 10 em. of
lead, and that the range of the secondary particles did not
gxceed about 10 oem. in heavy meterial, lore recently Boehmer
and Bridge (36) have reported the existence of a neutral
particle with a mean free path of 12.7 £ 2,7 em. in lead,
which produces penetrating showers. The mean free path is
defined here, as the mean thickness in which an event takes
place, leading to the production of a secondary ioniszing
particle.,

There are many photographs in the literature (37, 38,
33) as well as results of counter experiments (40) which are
interpreted as a penetrating pair of ionigzing perticles
{mesons) produced by & neutral particle (photon).

Christy and Xusaka (41) have caleulated the probability
of pair-produetion of mesons with @& spin of 1 by photons and
found that at energles greater than 1014 e.v, meson pair-
production is more probable than pair-production of electrons,

But for mesons of spin 0 or # the predieted pair-produection
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is practically n&gligihla even at extremely high energles.
Since the spin of the mu-meson is belleved to be either 0 or
4 (42), production of a mu-meson pailr is highly improbable.
However, the s&pin of the pi-meson is though té be 1, hence
the production of & pi-meson pair is probable on the basis
of spin. On the other hand to account for the inerease in
intensity, observed underneath 10.5 em. of lead, by this
process would necessitate that about 75 of the total
radlation be photons of energy greater thenm 1014 e,v. The
existence of such & 1&?@@ per cent of high energy photons at
sea level is unreasoneble (43).

Also if the second, or highvan@rg?, maximum was
produced by materieslizetion of photons as was the first, it
would be natural that the shape of the two curves of Figure 5
would be the same; they are decidedly not.

Curve 5 (a) shows %hé inerease of the @rabability
of materimlization as the number of nuelei in the path of
the beam 18 increased until the probability reaches a
maximum, beyond this point the curve decreases. This
decrense 1s caused by an exponential absorptlon of the
&ﬁeanﬁ&ﬁ?'parﬁialaﬁ as the absorber thickness is iﬁ@raaagd.
Curve 5 (b}, on the other hand, is almost symmetrieal about
the maxinmum and does not show an exvonentiel ebsorption,
Thus we must rejeect photons as the partiecle responsible
whether by direct interaection or by palir-production.

Apother difficulty associated with the high energy
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maximum is $hat the width of the maximum appears to be of the
order of 5 em, in lead, but placing 5 em. of lead in the path
of the secondary particles reduces their intensity only by
about 60%, as shown in Figure 5 (b), and that the penetrat~
ing power of this seeondary radiation is between 5 snd 10 em,
of lead, shown by curves III and IV of Pigure 4.

However, the curve of Figure % (b) mey not be the
true shape for the curve representing the phenomenon discussed
here. For although the other experimenters, (25, 26, 28},
because of the procedure employed (placing the absorbers
betwesn the coincident eounters), falled to detect the
maximum reported here, they did detect other anomalies within
or ¢lose to thils region which may have some bearing on the
shape of this maximum.

Also the results of curves III and IV must not be
over emphasized since they were carried out under a concretve
roof, the exact effect of whieh 1s not known.

One further conclusion may be drawn from the results,
Namely that the phenomenon is not a direct ecollision with,
or disintegration of a nuecleus by 2 neutral particle., This
is seen by the facet that the meximum number of events occur
at a thickness of 10.5 om., while the collision length, or
mean free path of a particle, corresponding to the geometrical
eross~section of lead nuclei is about 14 cm. This seens to
rule out the possibility of the particles being produced by

the collision of a neutron with a nucleus.
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The indications are that a penetrating non-ionizing
radiation produces one or more penetrating ionizing particles
by some seemingly unknown process,

This result is particularly interesting in the light
of recent reports of the existence of a second maximum in
the Rossl transitlon curve (44, 45). There may be some
connection between that maximum and the one reported here.

However, before more definite econclusions may be

drawn, further experimentation is required.
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