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RESEARCH OBJECTIVES AND SUMMARY OF RESEARCH

The general goal of our ultrasonic investigations is to obtain information about bulk
systems near cooperative phase transitions or critical points. In particular, ultrasonic
velocities give direct information about the equilibrium thermodynamic properties, and
ultrasonic attenuation provides data about the dynamical behavior. The majority of the
work is concerned with order-disorder lambda transitions in solids, but fluids near
their ligquid-vapor critical point are also being studied. During the past year, progress
was made on a variety of ultrasonic problems. Work on KH2 PO4 and BaTiO3 near their

ferroelectric Curie temperatures has been completed. The KDP results have been pub-
lished, but the BaTiO3 data are still being analyzed. Considerable progress has also

been made on the study of xenon near its critical point. Data have been obtained along
several near-critical isochores and along several isotherms. A recent contribution to
Physical Review Letters describes the attenuation results and analyzes them in terms
of current theories of dynamical critical phenomena.

In addition to ultrasonic investigations, our group has carried out low-temperature
x-ray structural studies, and isothermal compressibility measurements. The latter
are based on a new capacitance method of measuring the length of a single crystal as
a function of pressure. This method was developed by B. B. Weiner and has been applied
to the order-disorder transition NH4C1. At low transition pressures (pt < 1500 bar),

there is a small first-order discontinuity in the volume at the "lambda" line. For tran-
sition pressures above 1500 bar, the variation V is continuous and becomes progress-
ively more gradual as the pressure increases.

Work continues on dynamical calorimetry, where phase-sensitive detection tech-
nigques are applied to the measurement of heat capacities near a critical point. Apparatus
has been designed and tested; measurements on chromium near its antiferromagnetic
transition are in progress.
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