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3.2. Hexagonal Crystals 

In the literature, experimental acoustic data on both 
single-crystal and polycrystalline materials of Mg are 
reported, The single-crystal acoustic data are due to 
Schmunk and Smith3 ; for polycrystalline data, wc use 
the acoustic data reported by Voronov and Veresh
chagin,9 Table III summarizes the single-crystal acoustic 
data, In Table 1 V, we compare the isot ropic <tcoust ic 
clata resulting from the prest'nt calculalions wilh the 
(0 I'I'CSpO 11 d illg VII hll'S I1l('asul'('(1 Oil pol yl'I'yst nlli Ill' speci. 
mens. The agreel11t'nt is good as may he Sl'ell fl'011l lite 
table. 

4. THERMODYNAMIC RELATIONS FOR THE 
ADIABATIC AND ISOTHERMAL 

ACOUSTIC DATA 

Typical ultrasonic experiments, in which pressure is 
a variable, involve measurements of the behavior of an 
elastic wave propagating in a statically stressed crystal. 
Thermodynamically, the ultrasonic velocity measure
ments in the crystal (specimen) involve an adiabatic 
process; on the other hand, the application of pressure 
to the specimen is an irothem131 proces..<:... T hus, the 
acoustic data resulting from su ch exp.:nmems are 
neither thermodynamically "pure" adiabatic nor ther
modynamically "pure" isothermal quantities, but are 
"mixed" quantities. How, then, can one calculate 
(a) isothermal pressure derivatives of the isothermal 
elastic moduli and (b) adiabatic pressure derivatives 
of the adiabatic elastic moduli from the experimentally 
determined isothermal pressure derivatives of the adi
abatic elastic moduli? In the following discussion, the 
thermodynamic relations applicable for cubic crystals 
are presented for (a) and (b) in terms of the measured 
quantities resulting from the usual ultrasonic-pressure 
experiments. 

At the absence of pressure, it is well-known that the 
relationships between the adiabatic and isothermal 
values of the second-order elastic constants are given 
by the following: 

and 
(26) 

Where {3 is the coefficient of volume expansion, p is 
the density, T is the temperature, and "la IS the 
Grtineisen constant given by 

"la = {3K'/pCp ={3VKT /C.={3VK'/Cp' (27) 

The superscripts sand T denote the adiabatic and the 
isothermal values, respectively. Cp and C. are the 
specific heats at constant pressure and that at constant 
volume, respectively, and the difference between them 


