
PREDICTION OF HIGH· PRESSURE PHASE TRANSITIONS 299 

Acknowledgments. We thank G. Kennedy, I. Getting, and R. 
Chui for their kind cooperation and suggestions on our high­
pressure system and pressure calibration. Research performed at 
the University of Chicago was supported by the Earth Sciences 
Section, National Science Foundation, NSF Grant EAR 73-00636 A02, 
and has benefited from the support of the Materials Research 
Laboratory by the National Science Foundation. Work performed at 
the University of California was supported by NSF Grant DES 75-
04869. 

REFERENCES 

Anderson, O. L., Elastic constants of the central force model for 
three cubic structures: pressure derivatives and equation of 
state, J. Geophys. Res., 75, 2719-2740, 1970. 

Anderson, O. L., The behavior of shear velocities in solids at 
extremely high pressures, in Proc. 4th Internat. Conf. on 
High Pressure, edited by Jiro Osugi, pp. 398-403, Physico­
Chemical Society of Japan, Kyoto, 1975. 

Anderson, O. L., and H. H. Demarest, Jr., Elastic constants of 
the central force model for cubic structureS: polycrystal­
line aggregates and instabilities, J. Geophys. Res., 76, 
1349-1369, 1971. 

Anderson, O. L., and R. C. Liebermann, Equations for the elastic 
constants and their pressure derivatives for three cubic 
lattices and some geophysical applications, Phys. Earth 
Planet. Interiors, 3, 61-85, 1970. 

Anderson, P. W., and E. I. Blount, Symmetry considerations on 
Martensitic transformations: "ferroelectric" metals? Phys. 
Rev. Lett., 14, 217-219, 1965. 

Bartels, R. A., and D. E. Schuele, Pressure derivatives of the 
elastic constants of NaCl and KC1 at 295°K and 195°K, J. 
Phys. Chem. Solids, 26, 537-549, 1965. 

Boccara, N., Second order phase transitions characterized by a 
deformation of the unit cell, Ann. Phys., 47, 40-64, 1968. 

Born, M., On the stability of crystal lattices, 1., Proe. 
Cambridge Phil. Soc., 36, 100-165, 1940. 

Born, M., and K. Huang, Dynamical Theory of Crystal Lattices, 
Oxford University Press, London, 1954. 

Chang, E., and G. R. Barsch, Pressure dependence of single 
crystal elastic constants and anharmonic properties of 
wurtzite, J. Phys. Chern. Solids, 34, 1543-1563, 1973. 

Cohen, A. J., and R. G. Gordon, Theory of the lattice energy, 
equilibrium structure, elastic constants, and pressure­
induced phase transitions in alkali-halide crystals, Phys. 
Rev., B 12, 3228-3241, 1975. 

Cook, R. K. , Jr., Variation of elastic constants and static 
strains with hydrostatic pressure: a method of calculation 
from ultrasonic measurements, J. Acoust. Soc. Am., 29, 445-
449, 1957. 



3(X) H. H. DEMAREST, JR. ET AL. 

Demarest, H. H., Jr., Extrapolation of elastic properties to high 
pressure in the alkali halides, J. Geophys. Res., 77, 848-
&56, 1972a. 

Demarest, H. H., Jr., Lattice model calculation of elastic and 
thermodynamic properties at high pressure and temperature, 
Phys. Earth Planet. Interiors, 6, 146-153, 1972b. 

Demarest, H. H., Jr., Lattice model calculation of Hugoniot 
curves and Gruneisen parameter at high pressure for the 
alkali halides, J. Phys. Chern. Sol.ids, 35, 1393-1404, 1974. 

Devonshire, A. F., Theory of barium titanate, Phil. Mag., 40, 
1040-1063, 1949. 

Dobretsov, A. I., and G. I. Peresada, Dependence of the elastic 
constants of KCl on pressure, Soviet Physics--Solid State, 
11, 1401-1402, 1969. 

Drabble, J. R., and R. E. B. Strathen, The third-order elastic 
constants of potassium chloride, sodium chloride, and 
lithium fluoride, Proc. Phys. Soc., 92, 1090-1095, 1967. 

Fritz, I. J., and P. S. Peercy, Phenomenological theory of the 
high pressure phase transition in paratellurite (TeOz), 
Solid State Commun., 16, 1197-1200, 1975. 

Haussuhl, S., Thermo-elastische Konstanten der Alkalihalogenide 
vom NaCl-typ, Z. Phys., 159, 223-229, 1960. 

Hyde, B. G., and M. O'Keeffe, On mechanisms of the Bl++B2 
structural transformation, in Phase Transitions 1973, 
edited by Heinz K. Henisch, Pergamon Press, New York, 1973. 

Jayaraman, A., and R. G. Maines, Hydrostatic pressures of 50 kbar 
in a piston-cylinder device: measurement of pressure and 
characterization of the pressure medium, in Accurate 
Characterization of the High Pressure Environment, edited 
by E. C. Lloyd, pp. 5-9, Nat. Bur. Std. Spec. Publ. 326, 
1971. 

Matsushima, S., K. Suito, and S. Kondo, Variation of elastic 
properties accompanying the calcite 1-2 transition at high 
pressure and temperature, in Proc. 4th Internat. Conf. on 
High Pressure, edited by Jiro Osugi, pp. 383-388, Physico­
Chemical Society of Japan, Kyoto, 1975. 

Merrill, L., A soft mode mechanism for the displacive calcite­
CaCOl (II) phase transformation at 1.5 GPa, in Proc. 4th 
Internat. Conf. on High Pressure, edited by Jiro Osugi, 
pp. 389-392, Physico-Chemical Society of Japan, Kyoto, 1975. 

Misra, R. M., On the stability of crystal lattices, 2, Proc. 
Cambridge Phil. Soc., 36, 173-182, 1940. 

Morris, C. E., J. C. Jamieson, and F. L. Yarger, Ultrasonic 
measurements at elevated pressures (9 GPa) to determine 
Poisson's ratio and other elastic moduli of solids, J. 
Appl. Phys., 47, 3979-3986, 1976. 

Musgrave, M. J. P., Crystal Acoustics. Holden-Day, San 
Francisco, 1970. 

Peercy, P. S., and I. J. Fritz, Pressure-induced phase transition 
in paratellurite (Te02), Phys. Rev. Lett., 32, 466-469, 
1974. 


