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Several new phenomena have been found in a fluid 3He bilayer adsorbed on graphite pre-plated with a solid bilayer of 4He. We observe a distinct anomalous peak in the temperature dependence of the heat capacity, and an associated magnetisation maximum, which are tuned towards T = 0 with increasing film coverage. This provides evidence for a magnetic instability with a quantum critical point at a coverage of 9.2 nm-2. At a higher coverage of 9.8 nm-2, a transition into a solid phase occurs, where from our heat capacity data we find a divergent 3He quasi-particle mass, identifying the transition as of the Mott-Hubbard type. In the intermediate coverage range from 9.2 to 9.8 nm-2, additional features are found in the heat capacity, possibly characteristic of a hole-doped Mott localised phase.

The proposed quantum critical behaviour occurs in a bilayer of 3He of which one layer is on the verge of localisation. This suggests parallels to heavy Fermion systems, with the solid 3He layer corresponding to the 4f electrons, and the liquid overlayer taking the role of the conduction electrons.
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