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Fluidity inside the domain walls of adsorption structure of submonolayer 4He
solid films on graphite has been proposed according to the results of heat capacity measurements.
For a direct detection of the fluidity inside the domain walls, we have performed quartz-crystal
microbalance measurements on submonolayer 4He films on graphite. The results revealed that
submonolayer 4He films slip or decouple from the graphite substrate below at least 10 K. Only for
higher areal densities where domain wall structure can appear, the mass of helium films coupled
again with the oscillating substrate around 0.4 K. This behavior can be attributed to the
suppression in slippage by the counterflow of superfluid inside the domain walls against the
slipping solids, and strongly suggests the fluidity inside the domain walls. By decreasing the
temperature further, the entire mass of 4He films decoupled again from the oscillating substrate.
The origin of this observation has not been clarified.
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