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LBSTRACT

Stable, homogeneous9single phase;amorphous alloy
films of Ge with different concentrations of &1, Cu, Fey
and Te have been prepared by simultaneous vapor deposition
technique, E&ectron.microscopy and electron diffraction
studies shdw that these films are amorphous upto a maximum
concentration of ™20 ?t % for Cu,;ﬁd20 at % for Fe,

30 at % for Lljand»* 80 at $ for Te. The cyclic annealis
and crystallization temperature studies of these films
indicate that, whereas .i1 and Te increase the stability of
~ the amorphéus phase, the addition of Cu and Fe decreases

it. The thermal conductivity measurements show that the

. phonon mean free path is independent of temperature. The
value of the phonon mean free path ylelds the size of
coherently scattering units as A«3 Ap for GeTe and~»5 ﬁa
for Ge. The electrical resistivity decrcases gradually
with increasing il content. In cohtrast, a'rabid decrease
'iﬁ the electrical resistivity is observed in the case of
Pe and Cu. The thermoelectric power of Ge-Cu and Ge-TFe
systems assunes small values (nuseveraL/4V/deg) for Cu and
Fe concentrations greater than a few at. % In contrast,
Ge-f1l and Gé-Te systens exhibit léfge positive thermopower
at ali compositions., The temﬁerature dependence of the

electrical resisbivity of the alloy films show that the



(ii)

addition of Cu and Fc results in a drastic decrease .in

the activation energy of conduction., On the other hand,
tﬁe addition of 41 and Te increases the activation energy
and, in fact, Ge-.l and Ge-Te films exhibit intrinsic-like
conduction in the terperaturc range 100-400 K, The Ge-Cu
and Ge-Fe films exhibit hopping conduction below 400 K and
the related density-of-states is upto 100 times larger
than in pure a-Ge films, In the low concentration region
(£2 at. %), the metallic impurities cause the optical
absorption edge of a-Ge to shift to higher energies. The
changes are similar to those observed on annealing of pure
a~Ge filns., With increase in metal concentration, an
increase ini optical absoiption at higher energies and a
shift of the low absorption region of X Vs h? curve to
lower energies 1s observed. it sufficiently high nmetallic
concentrations, a nearly flat spectral dependence of the
absorption coefficient is observed and the absorption edge
is poorly defined., In contrast to the behaviour of
metallic impurities, amorphous Ge-Te films exhibit a well-
defined absorption edge and_the optical gep increases

contiﬁ%ﬁsly with Te concentration up to~v 80 at. % Te.
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