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Under stress, the fourfold degenerate Γ8 ground state of acceptors like boron in silicon
becomes a two-level system (TLS) of two two-fold degenerate Kramers-levels. Random internal
strains originating from crystal defects will thus lead to distributions of the separations of these
TLS. Such distributions have been previously investigated by measuring acoustic attenuation and
saturation at frequencies between .5 to 12 GHz and at temperatures above 1 K [1].

Here we report on measurements of acoustic nonlinear phenomena in the 10 to 100 mK
range. We take profit of the fact that the width of the distribution and the mean spatial distance of
the TLS can be independently varied by the acceptor concentration and the density of strain-
generating defects. In addition, an external magnetic field can be used to vary the concentration of
TLS on speaking terms.

We discuss the observed dependence of relaxation times on the magnetic field and on
crystal doping, trying to separate the influence of like and unlike spins on T2. In addition, we report
the observation of single and multiple acoustic solitons [2]. We present also the results for acoustic
amplification. All these phenomena will be compared with those registered in glasses [3].
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