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OPTICAL PROPERTIES OF TIN DISULPHIDE IN
THE FAR-INFRARED SPECTRAL RANGE
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Abstract. The far-infrared reflectivity of single-crystal
SnS, has been measured with polarized light ELC and EN S,
at a room temperature. By using the Kramers-Er¥nig analysis
and four-parameter fitting procedure, the spectra obtained
are numerically analyzed and infra-active TO and IO modes
and damping factor determined. The Reststrahlen peaks were
observed for the case ELG and Ell .

Introduction

Tin disulphide is a layered semiconductors from the group
AIVBVIz. It crystallizes in a hexagonal sistem with lattice
parameters: a = 0,3639 nm and ¢ = 0,5884 nm.l’a’3

The optical energy gap for polarization EL T amounts to
Eg°pt= 2,20 eV'u’s'6 and the change factor of the energy gap
with the temperature for the same light polarization is BEg/BT
= -9-10'4eV/K_.7’8 The refractive index SnS2 has been experi-
mentally determined within the spectral range 0,5 - 40
for both polarizations of light. The existence of Reststrah-
len phenomena has been established and the optical modes de-
termined.,

In this paper are given the results of measuring of ref-
lectivity SnS2 at a room temperature and‘within the spectral
range 25-250 um, for light polarization ELS and E NG,

The experimental date are numerically analized by using
the Kramers-Krtnig analysis and the fitting procedure.
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Experimental

The reflection spectra Sn82 were determined on monocrystal sam-
ples obtained by Bridgman method 8. Room-temperature spectra we-
re obtained using a BECKMANN FS 720 Fourier spectrometer.
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Fig.l. Room-temperature IR - reflectance spectra of SnS2

The appearance or reflection spectra is given on Figs.l.a) and
l1.b). Two Reststrahlen peaks are visible on reflection spectra
one at each light polarization.

Using the dependence R(w) as initial datum, the Kramers-
Kr8nig integration gave the following valwes for optical para-
meters: wave numbers of w10 =longitudinal and “mg -transverr-
zal optical mode; Y10 and Yo -damping factor of optical modes;
dielectric permeability Co at low and € at high frequencies.
(Table 1.)

Further analysis of the reflection spectrum has been car-
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ried out by the method of numerical fitting, by comparing
the results obtained experimentally with the results obta-

. ined by applying the selected theoretical model, describing
the phenomenon studied.

wgo /en™Y/ | wiosen™l/ | ¥ fea™l/ o | & | o€
ELG| 204 218 11 5,8 { 16,5| 10,7
ENée 330 360 | 10 | 6,7 | 7,1| 0,3

Table 1, The values of optical parameters SnS2 obtained
on the basis of Kramers-Kr¥nig integration.

In this case the harmonic oscillator with damping is used as
a model describing the lattice vibrations under the effect of
infrared radiation,

On the basis of algorithm of Gervais and Pirioulo, where
the starting parametar w10 wopor Y100 Yoo Eoo' and the die-
lectric permeability defined by the expression

2 2 ;
£a £ []- 3022 " 2Miro”
I “ypo =" *+ 1¥jp”

the following values are obtained for the stated optical para-
meters,(Table 2,)

w ,l,o/cm;l/ Yo/ en~1/ Tmo/ en™1/ | ¥ 1o/ e/ | & &
E L& 206,5 313,5 12,5 10 72,6 | 17.4
f“s 339 35445 11,5 5 6,45 6,8

Table 2, The values of optical parameters Sn82 obtained
on the basis of four-parameters fitting procedure.

The experimental reflection spectra and the spectra ob-
tained numerically are given on Figs. 2.a), and 3.a) for both
light polarizations. Excellent matching of experimental resul-
ts and those obtained numerically is noticeable, Figures 2.b),
2.c) and 3.b), 3.c) show the dispersion spectra the real and
imaginary part of refractive index and the real and imaginary
part of dielectric permeability for the stated polarization,

Discussion

The results of Kramers-Kr8nig analysis and the fitting proce-
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dure have been compared through LST relation and the fitting
procedure has given much better maching so we shall deal on-
1y with these results,
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Considerable anisotropy of optical properties of SnS, su-
bject to the observed direction in crystal has been noticed.
By comparing of dielectric permeability at low and high freque-
ncies is noticed in ionic contribution to dielectric permeabi-
lity for the direction normal to ¢-crystal axis and the direc-
tion parallel to &-crystal axis. This shows that the chemical
bonds in the direction normal to c-axis are more of a ionic
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character than the bonds to its €-axis, This is also indi-

-2 cated by the cal-
4f o .‘.'o- foo EOL/cm / Lated .
¥iE 9.8 526 000 culated energy o
ENng 0.4 48 000 the oscillator the
h ]

values of which are
given in Table 3,
The results
were expected sin-
ce the general characteristic of the layer material is that

Table 3, Ionic contribution to
dielectric permeabilitu and ener-
gy oscillator of Snsa.
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atoms within one layer are connected by strong bonds (ionmic,
covalent) and that the bonds between the layers are of Van
der Valse type.
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