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+80 FIG. 1. Transmission curve for a calcite crystal.

FIG. 2. Coincidence curves for Au»~, Rb», and S3~, plotted
as a function of screen voltage.

for S"and Rb', as well as the curve for Au"', all obtained with a
total source plus backing thickness of about 0.1 mg/cm~. The
close agreement of Rb'" with S~ is apparent. Au'", which emits
beta-radiation followed approximately 40 percent of the time by
conversion electrons, "has a much higher coincidence rate.

On the basis of these results, it seems safe to conclude that the
disintegration of Rb'~ consists of a simple beta-decay.
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parallel to the surface using both external and internal reflec-
tions were investigated. In some cases crystals were cut with
planes perpendicular to the surface. An indication of the perfection
of the crystal was obtained from the width of the (1, —1) diGrac-
tion pattern which in all cases was a symmetrical curve. ~ The
intensity was measured with an argon filled Geiger counter and a
General Radio counting rate meter, the output of which was re-
corded with an Ksterline-Angus recording milliameter.
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ECENTLY Campbell' has reconsidered the problem of the
transmission of x-ray radiation through a crystal when set at

the Bragg angle. This same problem has also been investigated
experimentally by Bragg,. Bosanquet, and James' and Borrmann. 3 4

When a monochromatic beam of x-rays falls on a thin crystal, as
this crystal is rotated through the Bragg angle, part of the incident
beam is reflected and part of it is transmitted straight through.

Bragg, using a rocksalt crystal, has observed that this transmitted
intensity at a wavelength of about 0.5A will decrease at the Bragg
angle, whereas Campbell at about 1.5A has measured an increase
in this intensity for various crystals.

We have measured the transmitted intensity at the Bragg
angle for single crystals of calcite using monochromatic radiation
from 0.7A to 2.3A. A double crystal spectrometer served as a
monochromator. When working at the wavelength of a strong
emission line, sufBcient intensity was available to use the (1, +1)
position at the peak of the line. When using the continuum from a
W target, because of intensity limitation, the (1, —.1) position
was used to obtain limited monochromatization. The crystal under
investigation was mounted on the axis of an Allison-type spec-
trometer and could be rotated by a synchronous motor drive at
an angular speed of 27 sec/min. Crystals with the reflecting planes

FIG. 2. Transmission curve for a 2.6-mm calcite crystal.

The results of both Bragg and Campbell were con6rmed using
the peaks of Mo Ecz1 and Cu K0,1. The expected decrease in the
transmitted intensity was observed at the short wavelength and
the expected increase was observed at the longer wavelength. By
using Cr En radiation a large increase in transmitted intensity at
the Bragg angle was also observed. With the spectrometer set to
pass radiation of about 1.1A, the transmitted intensity was found
to show a dip on the long wavelength side of the Bragg angle and a
substantial increase at the Bragg angle as shown in Fig. 1. The
absorption on the two sides of the Bragg angle was not the same.
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FIG, $. Transmission curve for a 0.4-mm calcite crystal.


