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Generation of a sound wave

T [ T [ T [
Diffusion

We investigated adiabatic change in a fluid on acoustic S Sound__
timescales near the gas-liquid critical point. We have developed S / wave |
a very sensitive and fast interferometer in order to detect the olg .
density change of the fluid smaller than 10-4 kg/m3.

Near the gas-liquid critical point, the thermal expansion grows, .
and the thermal diffusion layer plays the role of a mechanical —-

piston. Figure 1 shows the profiles of the temperature and the OF----- :
density near the heater. A thickness of the thermal diffusion
layer is smaller than 100nm because of “critical slowing down”
near the critical point, when the heating pulse-width is smaller
than 10 microsecond. A sound wave emitted by the thermal
piston was observed at the cell center.

We have found that 12% of the heating energy could be
transferred by the sound wave. The efficiency of energy
transformation agrees with the theory of Onuki.
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Figure 2 shows the example of the density
change at the cell center, in the case of the pulse
width 2.5x10-6 sec at the temperatures Tc+100mK
and 500mK. A heat pulse applied to a film-heater
near the cell top att = 0.

The double-peak signals have been observed,
the first peak is a direct wave from the heater and
the second is a wave reflected from the cell top.
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Figure 3 shows a step-like density-change observed at the cell center near the critical point. The
width of the heating-pulse is 2 x10-4 sec. and the height of the density step is almost 10-4 kg/m3.
Our results are consistent with the theory of Onuki and Carles.

We also developed a very compact interferometer and the temperature regulation system, for the
free-fall experiment and for the parabolic-flight experiment.
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