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A critical review of experimental technique for measuring high pressures has been made. The broad
coverage includes discussions relating to (a) the establishment of a primary pressure scale using the
free-piston gage, (b) the selection and precise measurement of identifiable phase changes as fixed pres-
sure points, and (c) the use of interpolation and extrapolation techniques such as resistance gages, equa-
tions of state, and optical changes. The emphasis is on static pressure measurements above 10 kbar,
but shock measurements are also considered for completeness. The pressure values to be associated
with the fixed points have been analyzed in detail. Temperature measurement in the high pressure en-
vironment is also reviewed. The accuracy with which pressures can be measured has been carefully con-
sidered; the maximum accuracies now obtainable are considered to be of the order of 0.02 percent at
8 kbar, 0.25 percent at 25 kbar, 2 percent at 50 kbar, and 4 percent at 100 kbar.
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1. Introduction

1.1. Pressure

The use of pressure as a parameter in the study of
materials was pioneered principally by Professor P. W.
Bridgman, who for forty years investigated most of
the elements and many other materials using diverse
techniques (Bridgman, 1964). By the early 1950’s high-
pressure phenomena began to attract widespread
interest. The following list of the number of papers
published in the field of high-pressure research indi-
cates its very rapid growth in the last few years.

Year Number of papers
1950 96

1955 243

1960 542

1964 746

1966 1025

1968 1271

1969 1367

1970 1700 (estimated)

The successful synthesis of diamond in 1954 (Hall,
1961) made possible by the development of new appa-
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ratus and techniques clearly showed the potential of
high-pressure applications for industrial purposes and

.stimulated the growing interest in the field. For those

in basic research the high pressures available using
the new techniques opened up a whole new vista in
investigations of properties of materials. Studies at
high pressures have been successfully undertaken
involving such things as chemical synthesis, melting
curves, solid-solid phase boundaries, x-ray and neutron
diffraction, optical phenomena, magnetic properties,
NMR, EPR, Mossbauer, and ultrasonic experiments,
among others. Due to the geometry and/or the com-
plexity of the apparatus necessary to contain samples
and generate the high pressures, many standard meas-
uring techniques must be drastically modified, and
associated experimental accuracies are generally
reduced.

As any technological field develops, the need for
precise and accurate characterization of the param-
eters of interest is paramount. In the high-pressure
field two calibration problems are apparent: (a) the
establishment of a workable and accurate high-pressure
scale defined in procedural detail, and (b) the accurate
determination of temperatures in a high-pressure
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