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We have measured the specific heat and NMR response of a 3He film adsorbed on graphite pre-plated with a bilayer of 4He over the temperature range 1-80 mK. We find that the first 3He layer requires the presence of a fluid overlayer in order to solidify, in contrast to the behaviour of pure 3He films. Upon solidification at a coverage of 9.8 nm-2, gradually increasing the areal density up to 18.0 nm-2, we find that the heat capacity maximum grows steadily from “antiferromagnetic-like” to “ferromagnetic-like”. However, our NMR measurements reveal a low temperature saturation magnetisation that corresponds to a significant fraction of full polarisation at solidification already, and with increasing film coverage this fraction increases. Furthermore, our high temperature magnetisation data lead to ferromagnetic exchange constants for all coverages.

The behaviour of this system is discussed in terms of the ring exchange model of frustrated magnetism, with a view to understanding the evolution of the magnetic ground state of a 2D frustrated magnet, from the quantum spin liquid phase to a ferromagnetic ground state.
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