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Influence of Stress on the Magnetoresistance of p-Germanium Films

By
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p-germanium films in the range of thickness from 0.2 to 50 pm were grown on
monocrystalline silicon substrates (resistivity N5X103 Qcm) by thermal evaporation
of high-resistivity germanium in a vacuum of = 5)(1()_6 Torr (1). The transverse
magnetoresistance (MR) was measured onfilms evaporated on the (111) crystallo-
graphic plane of samples with size 2x10x0.25 mms. MR is different for the cases
when the magnetic field H is perpendicular to the normal of the film plane,

Aq(ﬁlﬁ)/go, and parallel to it, Ap(H I 'ﬁ)/go. The MR anisotropy
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varies not only in magnitude but also in sign with film thickness (Fig. 1) and depo-
sition temperature To (Fig. 2) as well. In the region of small thicknesses (d < do,
where d0 ~ 1.5 pm) and at high T0 we have K < 0, i.e. the sign of K coincides with
the sign of the MR anisotropy in p-germanium films on sapphire (2). In the last
case the MR anisotropy was interpreted on the basis of the size effect (3) and film
binhomogeneity into the film depth (4). Another sign of anisotropy, observed on thick
films (Fig. 1) and at low deposition temperatures (Fig. 2), enables us to consider
it in accordance with (5) to be stimulated by elastic deformation of films (6), (7).

The investigation of the substrate-film system
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fect (3) (cooling length of about 0.2 to 0.5 um in our case)
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essential phenomena, the mechanical stresses in films

play the rhain part in the MR anisotropy, at least, in thick films (d > do). it was
shown in (5) that the MR anisotropy, stimulated by stresses, is high in the defor-
mation range when n (splitting of the degenerate valence bands at the I' -point) ex-
ceeds kT. Stresses in p-germanium films on silicon were measured in (6). Evalu-
ations done according to (6) and (5), showed that at 77 K we haven/kT = 1 to 4, and
at 293 K we have n/kT £1. Therefore at 293 K, the MR anisotropy is either absent
on the whole or it is less than at 77 K (Fig. 1, 2).

Thus, discussing the galvanomagnetic effects in heteroepitaxial films one should

take into account their elastic deformation.
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