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pletes essentially the investigations begun in 1948 for the purpose
of studying the latitude eftect of primary nuclei of charge Z&1.
The Qux values obtained in two separate Qights near the magnetic
equator agree well within statistical accuracy and are given by
I('A =3') = 1.30&0.25 particles/m' sec steradian for 6 ~& Z ~& 10, and
I() =3') =0.30&0.07 particles/m~ sec steradian for Z) 10.

Previously2 it has been shown that all primaries. arrive from
outer space completely stripped of orbital electrons and that,
therefore, the Qux values at di6'erent latitudes permit the construc-
tion of an integral energy spectrum for the various components.
The flux values obtained at the equator are in good agreement
with the energy spectrum given in reference 2.

Our knowledge of the spectrum in the energy region above
geomagnetic cut-off energies is less complete both for the proton
and the heavy components. However, the results of various recent
investigations permit us to describe quite reliably the charge and
energy dependence of primary particles up to about one hundred
tim'es the equatorial cut-oQ' energy.

On the basis of Fermi's theory of meson production and the
range spectrum of mesons below ground, Haber-Schaim' deduces
an integral spectrum proportional to e " for the total primary
radiation in the energy interval 10"&&&1.2)&10' ev (e is the
energy per nucleon).

Independent support for this power law is obtained from the
photographic emulsion technique applied to Auger showers. 4

Preliminary results' obtained with this technique indicate that
the Qux, not only of protons but also of primary helium nuclei, is
in the energy interval 10' &c&4)&10" ev consistent with the
power law exponent derived from observations on mesons.

Also heavy nuclei of charge Z) 10 seem to follow the same power
spectrum. This was verified up to energies of 5)&10'0 ev/per nu-
cleon with the help of nuclear collisions. ' Occasional observations
on nuclei of still larger energies, however, make it certain that no
drastic change in the exponent occurs up to about 5X10" ev/
nucleon.

Thus we are led to the conclusion that the chemical composition
of the primary beam is essentially constant not only in the latitude
sensitive region but even at much higher energies. The uniformity
of composition holds at least over a factor 1000 in the energy per
nucleon, a range of energies which comprises all but one part in
ten thousand of the incoming primaries and at least 95 percent of
the incident energy.

The incident cosmic-ray energy carried by various primary
components is approximately distributed as follows:

66 percent due to protons;
26 percent due to helium nuclei;

5 percent due to carbon, nitrogen, and oxygen;
3 percent due to nuclei of atomic number Z&~ 10.

It is important to note that this distribution, which has previously
been obtained for a much more restricted range of energies, has
now been shown to be valid for the primaries which produce the
bulk of cosmic radiation at sea level (5)& 10'&e &5)& 10" ev/nu-
cleon) and therefore represents also the relative contribution of
different components to the sea level intensity. Thus, since the sea
level intensity if corrected for barometric and temperature effects
shows a variation with solar time of only about 0.3 percent and a
variation with sidereal time of less than 0.02 percent, it follows
that even for the heaviest primary nuclei in this energy range the
variation with solar time must be less than 10 percent and with
sidereal time less than 1 percent.

1A full description of these experiments, which were carried out jointly
by the Tata Institute of Fundamental Research and the University of
Rochester will be published elsewhere.
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N the basis of the measured spectra of the beta- and gamma-
rays of Au" ' the E, I., and M conversion coeKcients of the

0.441-Mev gamma-ray were found with an accuracy better than
one percent to be m~=0.0318; aL, =0.0103; a~=0.0031. The
values were obtained on the supposition of a one-to-one occurrence
of a 0.965-Mev electron and a 0.411-Mev gamma-quantum. On
the other hand, if one assumes according to Cavanagh' that in
addition to the 0.965-Mev beta-ray the 0.29-Mev beta-ray (branch-
ing ratio 1.76 percent) is followed in part by the 0.411-Mev gamma-
ray after a 0.67-Mev gamma-emission (branching ratio 1.43 per-
cent), one obtains for the 0.411-Mev gamma-ray hz=0.0307.
The vanishing intensity of the 1.37-Mev beta-ray has been neg-
lected and the branching ratio of the E-capture transition to Pt"'
has been estimated to be approximately five percent. Considering
the accuracy of the measurements, this latter value of the E con-
version coefEcient for the 0.411-Mev gamma-ray of Hg" agrees
exceptionally well with the theoretical value, n&=0.031, obtained
by interpolation of the coefficients calculated by Rose-et al.' for
electric quadrupole radiation. An agreement between theory and
experiment has thus been established and one may unambiguously
conclude that the 0.411 gamma-ray of Hg"' is a pure electric
quadrupole radiation.
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MEASUREMENT has been made of the thermal conduc-
tivity of high purity, single-crystal germanium, made by

the method of Teal and Little. ' Conductivity was determined from
the relative temperature drops along rods of germanium and some
material of known conductivity, placed thermally in series. Nickel
and cast zinc of high purity were used for the comparison materials.
Kith precautions taken to minimize errors from heat losses, it is
believed the measurements are accurate to better than &10
percent.

The germanium specimen was cut from a single crystal of
n-type material of resistivity about ten ohm-cm. Its dimensions
were 5/16 inch square cross section by 3/4 inch long, with the
long dimension oriented along a 100 crystal axis. The thermal
conductivity was found to be 0.14 cal/sec cm 'C at 25'C, and
roughly 20 percent less at 100'C.

1 G. K. Teal and J. B. Little, Phys. Rev. 78, 647 (1950).
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APLAN' was the first to study the afterglow of long dura-
tion (0.1 to 1 sec) which produces the first negative band

system, 8'Z —X'Z, of ¹+.A short duration afterglow (10 4 to
10 ' sec) emitting the same band system has been described by us
elsewhere. ' The present note is concerned with an extension of


