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Application of laser-induced capillary wave method to evaluation of viscosity and
surface tension of melted nuclear fuels
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Fluid properties of nuclear fuels are of great importance for analyzing the core
melt accident in reactors. Here, the laser-induced capillary wave (LiCW) method in which two-divided
laser beams were forced to interfere on the liquid surface was conducted to evaluate viscosity and
surface tension. Considering this capillary wave as a moving diffraction grating, another probe laser was
emitted there. The change in intensity of first diffracted light reflects decay and oscillation of the
capillary wave.

In this study, the LiCW measurement system was prepared, and the capillary wave length that was one of
the most important parameters in this method was evaluated by printing on an acrylic plate and by the CCD
camera. Toluene, water, and viscosity standard solutions were used in the room-temperature experiment. As
a result, we observed that the diffracted light intensity decayed rapidly for high-viscosity liquid and
its oscillation tended to last for low-viscosity one.
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