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536 G. F. DAVIES AND R. J. O‘'CONNELL

II. EXPERIMENTAL METHODS

The ultrasonic system, illustrated schematically in Figure 1,
is described in detail elsewhere [0'Connell et al., in preparation]
and is based on the phase comparison technique [McSkimin, 1950].
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Fig. 1. Schematic diagram of the ultrasonic inter-
ferometer. Lines marked DATA indicate connection to
minicomputer,

The instrumentation is similar to that described by Spetzler
[1970]. An RF (carrier) wavetrain is gated to produce two RF
pulses, which are phase coherent--i.e., the phase relationship of
the pulses is the same as in the original wavetrain, independent
of the spacing of the pulses. The electrical pulses are converted
to acoustic pulses in the sample via a quartz transducer and the
spacing of the pulses is adjusted so that the second pulse is
superimposed on an echo of the first pulse in the sample. Alter-
nate constructive and destructive interference of the pulses can
be obtained by varying the carrier frequency. One echo from the
train of echoes is selected with a linear gate, and its peak
amplitude is converted to a DC output. The carrier frequency and
pulse spacing are digitally controlled by an on-line minicomputer,




