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magnitude of the strains on psecimens in the quasi-hydrostatic environment
in the high pressure chamber,

The bellows functioned perfectly in 80 cyclings to full pressure at
4. 2°K or below over the course of the year, In every respect their perform-
ance was ideal, except for a small but reproduceable hysteresis, in the
effective spring constant. These observations commend the bellows
principle to applications where uni-axial stress is desired. In particular,
for experiments on metals where large strains are not encountered, a
bellows apparatus would be especially simple and advantageous. (Our
system required four bellows in series because of the high comp essibility
of solidified gases.) The complete system did not operate as well as could
be hoped, however, This was almost entirely due to the difficulty in making
good, low friction seals between the intensifier piston and the walls of the
high pressure chamber, With indium packing, leak-tight sliding joints
could be made if the bore of the bomb was kept free of scratches and other
distortions by occasional reaming. Friction corrections were substantial,
but since they would be determined to about * 80 atmos. they were not a
major factor in the accuracy of pressure measurements.

By far the most serious problem was the lack of true hydrostatic
conditions in the bomb. (This filing is characteristic of all piston type
systems using solidified gases as the pressure transmitting medium. )

In order to explore this we have made measurements of the shift in transi-
tion temperature of indium with pressure, using solid-helium as the
transmitting ''fluid"", Three techniques were used: (1) d.c, electrical
resistance (2) mutual inductance at 23 cps of a coil system containing the
specimen, and (3) surface impedance at 700kHz. In all three types of
experiment the values of the shift in Tc agreed with each other and with
curves t kken from the literature. The width of the transition appears to
increase with increasing frequency, however. Since the frequency deter-
mines the depth of penetration of the measuring currents (in the normal
state) these results indicate that there is a strong gradient in the strain at
the surface of the specimen, We also observe that ATc is not a sensitive
function of pressure near 3,000 atmospheres, which implies that most of
this gradient is developed in the initial stages of compression of the solid
helium, where the largest internal displacements occur,
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The spectra contain several features which are very sensitive to the
structural and ordering changes occuring at this lower transition and
permit us to clarify its detailed behavior,

The binary and tertiary overtones of the librational mode have
been observed in the ordered phases of all four salts, and these frequency
values can be interpreted in terms of an anharmonic potential for the
torsional oscillation.

Publications

C. W. Garland and R. Renard, "Ultrasonic Investigation of the Order-
Disorder Transition in Ammonium Chloride," Critical Pheromena
Proceedings of a Conference held in Washington, D. C., April 1,
1965, NBS Misc. Publ, No. 273, pp. 202-210 (1966),

C. W, Garland and N. E. Shumaker, "Effect of Ordering on the Infrared
Spectrum of Ammonium Chloride," J. of Phys. Chem. Solids, 28,
799 (1967).

C. W. Garland and R. A. Young, "Order-Disorder Phenomena VI:

Anomalous Changes in the Volume of Ammonium Chloride", J.
Chem. Phys. (in press).

>









































































































































































































































































































































































































