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THE STRUCTURE OF THE SHORT-RANGE ORDER OF THE AMORPHOUS TlInSe;

D.lI. ISMAILOV, E.A. ALAKBAROVA, F.I. ALIYEV
Institute of Physics, Azerbaijan National Academy of Sciences,
Baku. Az - 1143, H. Javid av. 33

The short-range order in thin amorphous TlInSe, films has been investigated. The curves of radial distribution of atoms in the amorphous
TlInSe, films are constructed on the base of the integral analysis of the fast electrons scattering intensity and the parameters of the short-
range order: the radii of the coordination spheres and numbers of the nearest neighbor have been determined.

According to data [1,2] in the TI-In-Se system the triple
TlInSe, compound having the effective photo and strain
sensitive semiconductive properties, has been revealed.
Electron diffraction research [3] of the phase content of the
TlInSe, films, obtained by the simultaneous and consequent
vacuum settling of TI, In, Se at room temperature, shows the
formation of the TlInSe, compound with the structure of TISe
type, the TI-In-Se films are amorphous irrespective to the
order of the components settling.

Fig. 1. Electron diffraction photograph from amorphous TlInSe,
films.

The purpose of the present paper is to determine the
short-range order parameters of amorphous TlInSe,, obtained
from the vapor phase. The amorphous TlInSe, films of the
thickness ~200A have been obtained by the evaporation in
the vacuum from the tugsten furnace on the NaCl substrate
and celluloid at room temperature, the settling velocity was
~20A/Sec. The obtained amorphous films are characterized
by the diffraction figures (fig.1), on which the diffusion lines
corresponding to S=4z-sinA/2=2,004; 3,394 and 5,044 are
well seen. These data coincide with the data, obtained before
[3]. The subsequent crystallization of these films at ~170°C
leads to the TlInSe, crystal formation with the known
parameters of the tetragonal lattice a=8,0754, c=6,8474 [4].

The curve of the experimental intensity has been obtained
on the PC, conjugated to the electronograph ER-102. The
curve of the radial distribution of atoms (CRDA) of
amorphous TlInSe,, is presented on fig.2. The curve contains
three, obviously expressed maximums at r;=2, 70A° r,=3, 684
and r;=4,254. The areas under the corresponding maximums
are equal to 4=28,4, 4=31,2 and 4=67,6, respectively.

The distance r1:2,70/f may be interpreted as average
from the distance between In-Se and TI-Se atoms, the
tetrahedral covalent radii are, according to [6], equal to 1, 474
for thallium, 1,174 for selenium and 1,444 for indium. The
calculation of the area value under the first peak gives the
value 4=25,9, what coincides with the corresponding
experimental data of the interatomic distance in TlInSe,.

g
Um(r)Z Ky,

170

7

1%

1o

3 =

Fig. 2. The curve of the radial distribution of atoms in
amorphous TlInSe; films.

The second coordination sphere with r2=3,68A{ may be
interpreted as average of the distances In-Se and TI-Se. There
are TI-Se distances approximately equal to r, in the crystal
lattice of TlInSe,. These distances are more than the sum of
the octahedral covalent radii of TI(In) and selenium atoms, as
the sum in the case of TI-Se is equal to 1,734+1,404=3,134
and In-Sel,534+1,404=2,934. The calculation of the area
value under the second peak of TlInSe,, CRDA gives the
value 4-39,0. It is possible to explain by the fact, that
obviously, in the second coordination sphere the TI-Se
distance is more possible, than that of In-Se. The distance
r;=4,254 corresponds to the distance between same-named
atoms Se-Se, TI-Tl, In-In.

There are the same distances in the crystal lattice TlInSe,,
in consequence of what unlike the double structural and
crystallochemical analog of the A?B“C®, semiconductors, in
which atoms of the IV group have undeformed tetrahedral
anions [6], in compounds A’B3C®,, whose representative is
TlInSe,, analogous tetrahedrons of which are deformed.
Beside the tetrahedrons deformation the specific deformation
of octahedrons is observed in amorphous films TlInSe,.
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Possibly, it is connected to the fact, that in amorphous
films TlInSe, the connection between particles is provided
not only by the electrostatistic attraction of the opposite ions,
but by the combination with the intermediate valence.

It has been shown by the research of the amorphous
phases of the compound Ti-Se and TI-S, that in amorphous
phases of the compounds with the TISe structure ns, s.=6,
and nq, 11=4. It is possible to assume, that n, |, is equal to 4.
Then the calculation of the area wvalue under the

corresponding peak gives the value 4=67,3, what almost
coincides with 43=67,6.

Thus, it is possible to make a conclusion:
e The short-range order in the amorphous and crystal phases

of TlInSe, are close and the structural elements of the
crystal phase are conserved in amorphous films.
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AMORF TlInSe, TOBOQOLORINDS YAXIN NiZAM QURULUSU

TlinSez nazik amorf tebagalarinin yaxin nizam qurulusu tedqiq edilmisdir. Suratli elektronlarin sepilma intensivliklarinin
inteqral analizi asasinda atomlarin radial paylanma ayrilari qurularaq yaxin nizam parametrlari koordinasiya sferalarinin
radiuslari ve yaxin qonsulugdaki atomlarin sayi - koordinasiya adadlari tayin olunmusdur.
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CTPYKTYPA BJIMKHET O ITOPSIIKA AMOP®HBIX IIVIEHOK TlinSe,

HccnenoBad OMIDKHAN MOPSIOK B TOHKHX aMOPGHBIX IUIeHKax coctaBa [1lNSes. Ha ocHOBEe MHTErpaqbHOTO aHAIN3a HHTEHCHBHOCTH
paccesiHus OBICTPBIX JICKTPOHOB HOCTPOCHBI KPUBBIC PaJMalbHOTO PACIPEACIICHHs aTOMOB B aMOP(MHBIX IUICHKax coeaunenus T1InSe; u
OTIpeIeNIeHbI apaMeTphl OIMKHETO TIOPSIKA: PAINyChl KOOPUHAMOHHBIX cep 1 uncia OmmKaimx cocenel.
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