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The subject of this work is to present a set of spectroscopy dala
of In-5-Se alloys together with the FIR spectra of the end members
Tn,S,; and TnySe,. The fact that the end members crystalize in different
structuresimplies a structural phase transition as a function of the
concentration which is veryfied by the analysis of our results. We have
studied the normal mode behavior for all concentrations and compared
the spectra obtained for crystals after a long annealing and also for
quenched samples. The structiures of these compounds are defective
that means that a great number of cation sites are vacant sites ran-
domly distributed. This work is also an attempt to examine the in-
fluence of annealing process on the TR spectra.

Tn,S, exists in three crystallographic modifications. The room tempe-
rature phase B-In,S; has a defect spinel tetragonal superstructure with
a high degree of ordering of octahedral and tetrahedral vacancies. A-
bove 420°C a disordering of the tetrahedral vacancies takes place and
a new modification a-In,S,; appears. Under certain conditions of pre-
paration it is possible this phase to be stabilized into room. temperature
and this allows us to study this compound in comparison with the alloys,
which after a slight amount of Se concentration have of about the same
structure as the a-In,S,.

In,S; in its a-phase has a defect spinel cubic structure and we
have observed a large number of normal modes by TR reflectivity.
When Se is introduced into In,S; crystals we observe only two restra-
hlen bhands whose frequencies shift monotonically with the concentra-
tion and evidences a one mode behavior. The bands in Raman spectra
show also the conlinous shift with concentration. When we reach to
a concentratiou x = 2.5 we observe a drastic change in the spectra.
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The analysis of TR spectra show now three sets of normal modes which
exhibit one mode behavior and in addition to this we observe also three
other sets of vibrational modes which show a two mode behavior. The
final frequencies for them for In,Se, with a small concentration of 8,
correspond to the frequencies of the three localized modes belonging
to each one of the three sets of normal modes of Tn,Se,.

An interesting characteristic feature concerning a-Tn,Se, aud its
alloys is the difference between the reflection spectra of quenced and
annealed samples. Fig. 1 compares the spectra of the same sample taken
by quenching (a), and after two months (b) annealing. We observe
that all bands were modified after annealing but they remained in the
same position with regard to the frequency and new bands did not
appear. We also observe a very high reflectivity at low frequencies
for the gquenced phase.

Finally Fig. 2 shows the frequency distribution for the whole
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Fig. 1. Infrared reflectivity spectra for different degree of annealing in a-IngSy o5e,.,.
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concentration range 0<C x<{ 3 in which one can see the discontinuity
at x =~ 2.5 which is due to a structural phase transition.
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Fig. 2. Frequency dependence of Iny8,_oSey for the whole concentration range Ocx<3.
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OIITIKEEZ AONHEEIZ METAAOY MHKOYZ KYMATOX
KAT AOMIKH METABOAH QAXEQS EZTOYZ MIKTOTZ
a-TnyS; xSex KPTZTAAAOYE

Trd
K. KAMIIA KAT I. ZIITPIAEAH
{’Egyactigior A" “Ebpas Duoueds, Hav/juo Geovalovinns).

Doapere dvochaotidnres otd puopd tméoulps pehetdvuron ouyipLTig
Y wid gepa derypdTav wob xehdmrer Gk Thy weatoyh  a-IngS, - a-In,-
Sg-xSex - a-Tn,Se;.  Aelyveron 4 &midpaoy i Oeppindic dvémename xabog
weh A Sopu uetuBoly, proswg vk X = 0.25 orode wutols xpuoTIANGUS.
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