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their pressure derivatives as
(0L*/ap)r=(dcu/dp)r— (8/15) [1— (Gr/Ca)%]
X (0Co/0p) v+ 214 (Gr/csa)*](dcu/dp) 1, (44a)

where C, and G have been defined earlier in Sec. 2.
The pressure derivative of the polycrystalline shear
modulus can be found by analogy to Eq. (36) as

(OG*‘/GP)T= (GG*T/aP)T=(aG*/aP)T. (45)

or in terms of the single-crystal elastic constants and
their pressure derivatives as

(8G*/3p)r=3[3+4(Gr/Ca)](9Ca/8p) 7
+ &1+ (Gr/cs) 2] (dca/dp) 7.  (45a)

Specializing L* to L* and K* to K* in Eq. (44),
the isothermal pressure derivative of the adiabatic
longitudinal modulus is found as

(OL*/3p)r=(9K*/dp)r+4(3G*/dp)r. (46)

These quantities (0G*/dp)r and (dL*'/dp)r given by
Egs. (45) and (46), respectively, are the useful quan-
tities for a comparison of the single-crystal acoustic
data with polycrystalline acoustic data, since the corre-
sponding quantities can be readily determined from
ultrasonic-pressure experiments with polycrystalline
specimens.

When we specialize L* to L*T and K* to K*T in
Iq. (44), we find that the isothermal pressure de-
rivative of the isothermal longitudinal modulus is

(OL*"/ap)r=(0K*T/dp) r+5(0G*/ap)r, (47)

where the quantity (dK*7/dp)r has been specified by
Egs. (5) and (31) and the quantity (8G*/dp)r by
Eq. (45a).

By analogy to Egs. (40) and (42), we obtain the
adiabatic pressure derivatives of the adiabatic longi-
tudinal and shear moduli as

(aL*/3p),=C(dL*/dT) p+ (dL*/0p)r, (48)
and
(0G**/3p)s=C(9G*/T) p+ (8G*/p) 1, (49)

respectively. The parameter C has been given earlier
by Eq. (38), and the quantities (dL*/dT), and
(8G*/dT), can be found from experimental data on
the temperature variation of ¢,,*.

It is important to note that, although the isothermal
pressure derivative of the adiabatic shear modulus is
exactly the same as that of the isothermal shear modu-
lus, the adiabatic pressure derivative of the adiabatic
shear modulus is quite different from the isothermal
pressure derivative of the adiabatic shear modulus.

The calculated values of the single-crystal acoustic
data corresponding to (a) isothermal pressure deriva-
tives of the isothermal elastic constants and (b) adi-
abatic pressure derivatives of the adiabatic elastic
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temperature
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13.53
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16.26

13.96
¢ D. H. Chung and W. G. Lawrence, J. Am. Ceram. Soc. 47, 448 (1964).

d J, A. Rayne and B. S. Chandrasekhar, Phys. Rev. 122, 1714 (1961).
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10.56
10.73
17.10
16.81
16.61
29.71

o’
23.14

Density

(g/cm?)

2.699

2.697

8.941

8.932

8.932

7.872

3.581

® This reference refers to the author whose acoustic data have been cited in Table I.

b G. N. Kamm and G. A. Alers, J. Appl. Phys. 35, 327 (1964).

¢ W. C. Overton and J. Gaffney, Phys. Rev. 98, 969 (1955),
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