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Introduction 

There is great interest in developing a complete understanding of the kinetics of phase separation because of its importance in in the preparation of high quality materials such as special alloys used in airplane construction and in critical environments. In general studies of these kinetics is very difficult because of the long times involved in the late stage processes. In quantum solids these times can be relatively rapid (hours instead of months) because of the quantum tunneling of the components. Here we report on the non-exponential late time growth of droplets of 3He in pure solid 4He. 
Experimental 

Nuclear magnetic resonance methods have been used to determine the rate of growth of liquid 3He droplets in solid 3He-4He mixtures as the mixture is cooled below the phase separation temperature. The liquid 3He is a degenerate fermi liquid at the temperatures below phase separation and the reduced magnetic susceptibility therefore allows one to distinguish the solid from the liquid.
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The growth of the liquid droplets was inferred from the decrease of the amplitude of the solid 3He NMR echoes following a cooling of 10 mK into the supercooled region where NMR droplets start to form. After the nucleation of the droplets those larger than a critical size grow at the expense of small clusters. After a period of exponential growth of homogeneous nucleation there is much slower and had been predicted to lead to a t1/3 growth rate [1] and often referred to as Ostwald ripening [2]. The results shown in Fig. 1 do show a clear departure from the exponential growth with good agreement with the predicted grate illustrated by the broken line.
Conclusions

This is the first observation of the kinetics for very dilute concentrations and provides a stringent test of the theories for long term ripening because the critical size for the droplets varies as 1/[ln(x)]. Previous studies were limited to the order of 1% [3,4].
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Fig.1 Long-time growth of 3He droplets in a solid 4He matrix showing the late time t1/3 ripening process  for an initial sample of 16 ppm of 3He.









