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critical point.
41n principle, Eqs. (la)-(lc) should be applicable all

azong the second-order line provided the constants A,
3, C, and D are made suitably H dependent, and ~ is
appropriately modified. That our theory requires only
three exponents to describe second-order and tricrit-
ical behavior (instead of a possible five as in general
scaling theory, Hefs. 6 and 6) appears to be a result of
both our choice of scaling variables (note that X does
not couple to the transition through &) and of our simple
choice for g.
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The metallic zones induced by reactor fast neutrons in GaAs were studied. The sam
ples were irradiated at 300 to 310 K and the electroreflectance spectrum of the samples
was measured before irradiation and after several irradiation periods. After irradia-
tion up to a fast-neutron fluence of about 7&& 10 ~ n/em a new elsctrorefleotance peak at
1.33 eV was observed. The appearance of this peak can be explained with a metal-like
plasma resonance suggested by McNichols, Hayes, and Ginell.

The absorption measurements on GaAs irradiated up to a fluence of 6x10"n/cm' show an increase
in the absorption coefficient o. which, for photon energies 0.1&E&1.0 eV, is expressed by An =A exp(B
xE'), where A and 8 are constants. ' At fast-neutron fluences greater than 6x10"n/cm' the absorp-
tion coefficient varies as the square of the photon energy. ' ' McNichols, Hayes, and Ginell' have
shown that this energy-squared dependence of the absorption coefficient can be explained by small me-
tsllie disordered regions in an otherwise normal host semiconductor lattice. Their theory predicts an
absorption peak resulting from electromagnetic excitations of electron plasma oscillations within these
regions. The energetic position of the plasma resonance maximum as mell as the shape of the absorp-
tion band depend on the optical constants of the host lattice. In this woxk the metal1ie plasma reso-
nance was studied by using an optical modulation technique. The measurements were carried out in
the photon energy range from 1.27 to 3.35 eV, where the transitions Eo, ED+Do, E„and E, +4, occur.

Assuming a narrow distribution of meta11ie zone sizes, the absorption coefficient near the band edge
is given by'

9s,nfE, 'E' s„- [s( „s/EI)o(1+F 'E'T')-h 'ET]
Q c cN2 (E 2 Es)2 h2+2E2

where E,'=It'o, /s, v(i+2&„) and I'=1/~' [u, (E)
being the absorption coefficient of the host medi. -
um]. s, is the dielectric constant of vacuum, n

the refractive index of the host semiconductor
material, and f the volume fraction occupied by
metallic regions. The quantities e„and e, are
the real and imaginary parts of the relative di-
electric constant of the host lattice. 0, is the con-
ductivity of the metallic particles and 7 is the

electron relaxation time in the metallic particles.
According to Eq. (1) a periodic change of the

absorption coefficient, n(E) —n, (E), due to metal-
lic regions is produced when the dielectric con-
stant of the host lattice is modulated. In this
work the modulation was done by modulati. ng the
ref lectivity of the host lattice with the electroly-
tic electroreflectance (ER) technique. ' Thus an
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GaAs can be converted by application of ultrahigh
pressure. " The use of the modulation spectros-
copy should be fruitful also in the study of radia-
tion damage in other compounds like CdTe and
CdS, ' where an energy-squared dependence of n
—n, has been observed.
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The adiabatic elastic constants of single crystals of neon at 24.3 K and of argon at 82.0
K have been determined by Brillouin scattering. For argon the values are C~~ =2.33
+0.08, C~2=1.49+0.06, C44=1.17+0.07, in units 10 dyne/cm, with the elastic anisot-
ropy A=2.80~0.60; for neon, the values are C~~=1.175+0.020, C~2=0.740+0.020, C44
=0.595 + 0.015, and g =2.74 + 0.25.

The elastic constants of the rare-gas solids,
and their dependence on temperature, provide
sensitive tests of recent theories of lattice dy-
namics. ' ' Especially important are values of
the constants at high temperatures in order to
check the anharmonicities of assumed interatom-
ic potentials~' and the possible relevance of
many-body forces. ' Neon, because of its small
atomic mass and consequent large-amplitude
lattice vibrations, requires more detailed cal-
culations at high temperatures, and therefore
should provide a very stringent test of theory.
However, only one determination of its elastic
constants has been reported to date, ' based on
neutron scattering measurements for a crystal
at 4.7 K and for a second crystal under pressure
at 4.7 and 25 K. Argon is the most throughly
studied of the rare-gas solids both experimen-
tally and thew. etically. In spite of this activity
with argon, significant difficulties remain with
our present knowledge of its elastic constants. ' "
The experimental values do not show good agree-
ment among themselves nor is there satisfactory
agreement between experimental and theoretical

values. "
We report here on the determination of the

adiabatic elastic constants of neon and argon
near their triple points, based on Brillouin scat-
tering experiments with single crystals. The ex-
perimental techniques were essentially the same
as those described by Gornall and Stoicheff" in
their determination of the elastic constants of
Xe single crystals. Crystal samples were grown
from the liquid in equilibrium with the vapor, in
cylindrical cells (-2 mm i.d. and 10 mm long)
mounted with their axes vertically in the tail sec-
tions of suitable Dewars. Laue x-ray transmis-
sion photographs were used to check that the
samples were single crystals, and to establish
(within -30') their orientation as specified by the
Euler angles (), y, )( (with y corresponding to ro-
tation about the vertical axis). Eight single crys-
tals of Ne grown at 24.3 K and one single crys-
tal of Ar at 82.0 K were used in the present study.

For the experiments with solid argon, radia-
tion from a stabilized, single-frequency, He-Ne
laser, operating at 6328 A with 6 mW output,
was directed a,long the vertical axis of the cell
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