THE PRESSURE DERIVATIVES OF ELASTIC CONSTANTS

in which the fact that dlnk;/dIn ¥V = —1,
dInp/dIn ¥ = —1 has been used. The Slater
gamma gives reasonably good agreement with
Gruneisen’s gamma at high temperatures, hav-
ingin general a value larger than y; as shown in
Table 1. Notable exceptions are silicon, ger-
manium and the zinc blende structure materials
where y; > y.

GENERAL ACOUSTIC CONTINUUM
GAMMAS

Recent acoustic measurements of all of the
elastic constants of crystals as a function of pres-
sure'® permits one to relax several of the as-
sumptions made above, namely the assumption
of elastic isotropy and that of pressure in-
dependence of Poisson ratios. That is, referring
again to Fig. 1, the slope of any dispersion curve
in the continuum region which is the velocity of
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For modes in the linear region of

275

sound for waves of that mode type, is given by
o

v= A/ _Q_ where CSIS the adiabatic elastic con-

stant associated with the type of deformation
involved in propagation of the wave. For ex-
ample, the velocity of a longitudinal wave pro-
pagation along [100] of a cubic crystal is given

by(Cy; /9)5, that of a similarly propagating trans-

verse wave is given by (C44/g)% and the mode
gammas appropriate to each of these modes be-
come:
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(The relation to the pressure derivatives is
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FiG. 1. Dispersion curve indicating the effect of pressure on a normal mode frequency.
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Table 2. Values of mode gammas in symmetry directions of cubic
crystals, together with their weighting factors v=> for low temperatures.
v~=2 in units 10-*® (cm/sec)—3

Direction diz

! —3 —3
: v v v
of propagation i L Va1 = 2

[100] . (1-64) 0-33 (5-01) i (5-01)
Si*  [110] - (1-30) ; (5-01) ' (9:76)
[111] 5 (1-21) 4 (7-47) A (7-47)

[100] $ (8:39) i (22:4) i (224)
[110] : (6:33) 1 (22:4) Z (481)
[111] : (5:78) £ (35:9) (35-:9)

[100] . 47-7) : (111) 1-:06 (111
[110] . (26-2) 3 (111) 1-06 (2138)
[111] S (22°5) 3 (400) 1-06 (400)

[100] 7 (13-4) k (41-4) 1-92 (41-4)
[110] . (8-8) 4 (41-4) 1-49 (243)
[111] C (7-8) : (105) 1-76 (105)

[100] : (25) 2:38 (108) 2:38 (108)
[110] g (17:7) - (108) 1-96 (569)
[111] i (16:0) 2:21 (263) 2:21 (263)

[100] 2 (31-9) 3-38 | (312) 3-38 (312)
[110] 4 (26:1) 3:38 312) 231 (1500)
[111] L (24:6) 294 (731) 2:94 (731)

[100] 3 (3:97) 2-80 (29:3) 2-80 (29:3)
Al*  [110] 2:43 (8-61) 2-80 (29:3) 2:36 (39:5)
[111] 2 (3:63) 2:53 (35:6) 2:53 (35:6)

[100] 2:64 (9-81) 0-14 (72-2) 0-14 (72-2)

NacClIf [110] 1-87 (11-55) 0-14 (72:2) 272 (43-8)
[111] 1:57, (12-26) 2:04 (50-9) 2:04 (50-9)
optic 1-20 3:61. 3-61

[100] 2:18 (11-33) —0-74 (184 —074 (184)

KCIf [110] 142~ (179 —074 (184) 242 (41-9)
[111] 1-04 (21-6) 1:92 (59-5) 192 (59-5)
optic 0-74 2:61 261

[100] 2:53 (543) —1-06 (1447) —1-06 (1447)
RbI® [110] 1-91 (984) —1-06 (1447) 2:56 (186)
[111] 1-54 (128) 2015 (273) 215 (273)
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