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Electrostriction of Near-Critical SF6 Applied in Microgravity

Richard Ferrell of the University of Maryland reports that a paper recently appeared in Physical Review Letters describing the use of electrostriction in a microgravity experiment to characterize the compressibility and the equation of state in a fluid very close to its gas-liquid critical point. Titled “Electrostriction of Near-Critical SF6 in Microgravity,” by G. A. Zimmerli, R. A. Wilkinson, R. A. Ferrell, and M. R. Moldover, the article explains that their optical interferometry cell had a wire running through it to which they could apply an electric field.  The figure below shows an example of the density change induced by the electric field.
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They used interferometry to measure the electric-field-induced (i.e., "electrostrictive") increase of the density of sulfur hexafluoride near its critical point. The results agree with a calculation based on the Clausius-Mossotti relation and the restricted cubic model equation of state. These measurements were performed in microgravity so that the electrostrictive density changes (( 3.5% in this work) would not be complicated by stratification of the fluid's density induced by the Earth's gravity.
The technique was proved useful to test theories of the behavior in the critical region.  Other experiments now being prepared for flight, such as the Microgravity Scaling Test Experiment (MISTE), are testing ways to apply the electrostriction technique in their investigations.
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