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The selection rules on I and 5 cause a number of par-
tial widths to vanish. The measurements of these widths
can therefore give information about the type of
coupling.
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Neutron-diGraction data obtained from the compounds GaAs, GaSb, InAs, and InSb lead to the following
neutron coherent-scattering amplitudes: fo,= (0 72+0 01)X10 " cm, fz = (039+0.01)X10 " cm,
fs, = (0.64~0.01)X 10 zz cm, and feb= (0.54+0.01)X10 zz cm. The data were also used to evaluate the
Debye characteristic temperature for the compounds in use; the resulting Debye temperatures are 175'K
for InSb, 240'K. for InAs, 235'K for GaSb, and 247 K for GaAs. The neutron wavelength employed was
1.391 i..

I. INTRODUCTION
' 'NFORMATION on neutron coherent-scattering
~ - amplitudes is still lacking for a few of the naturally
occurring elements. The present experiment was insti-

gated to determine the scattering amplitudes primarily
of Ga and In. During the course of the experiment, it
was discovered that In had been measured previously';
however, it is believed that the accuracy of the present
result is an improvement over the earlier measurement.
As a consequence of the particular compounds used in
the measurements for Ga and In, values for the scat-
tering lengths of Sb and As could also be determined.
Measurements on the latter elements have been pre-
viously reported' but, again, the accuracy is somewhat
better in the present experiment.

The intermetallic compounds, GaAs, GaSb, InAs, and

InSb, were employed in the present measurements on
account of their common cubic structure and their
availability in semiconductor purity. The customary
usage of the metal sesquioxides in this type of measure-

ment was not employed in this instance on account of
their more complex structure and unresolved diGraction
patterns. Since the Sb and As scattering amplitudes are
not known as accurately as that of 0, two compounds
of each element were used in order to improve the
accuracy of the Ga and In measurements.
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TABLE I. Physical data on samples used in the
present experiment.

Corn-
pound

GaAs
GaSb
InAs
InSb

Theo-
retical
density

(gm/cm')

5.37
5.62
5.67
5.78

Sample Measured
thickness trans-
(gm/cm') mission~

1.03
0.79
0.94
091

0.87
0.90
0.56
0.64

Calcu-
lated
trans-

mission~

0.88
0.91
0.58
0.65

Lattice
constant

(L)

5.636
6.096
6.058
6.476

a These values include the Ti-Zr sample holder.

II. EXPERIMENTAL

The measurements were made on one of the neutron
diffractometers at the Omega West Reactor. The
neutron beam reflected from the (111) planes of a Pb
monochromating crystal had a cross-sectional area of
1s &&1s in. , an intensity of 10' neutrons/cm'-sec at the
sample position, and a wavelength of 1.391 A. The
compounds were contained in a 3-in. -diam disk-type
holder made of Ti-Zr alloy. The total wall thickness of
the holder was 0.050 in. and the neutron transmission
of the empty holder was 95%%u~.

Pertinent physical data entering into subsequent cal-
culations are given in Table I for each compound. The
measured neutron transmissions given in Table I were
obtained by placing the sample in the diffracted neutron
beam from the (111)planes of a pressed nickel-powder
sample; these measured values were used to determine
the absorption correction for the samples. The calcu-
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