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ABSTRACT 
Some A11B1112 cVI4 samples have been prodused such as CdGa�Te

4 CdGa s ,Znln S and Hgln Se and their crystallographic and s�me 
opti6ai propirlies have tiee! studied .The optical properties were 
measured in the range of the absorption edge and also in the far
infrared range where some ionic resonances were observed .The ex­
perimental results were numerically analysed and the value of 
some optical parameters calculated in the range of ionic resonances . 

l . INTRODUCTION 
A great deal of work about A11B1112 0VI4 compounds has been 

published mainly on Cdin2s4 and a cubic modification of Znin2s4 • 
Both these semiconducting materials have the spinal structure 
with the space group ol and two molecules per Bravais cell .Prac­
tically all other semiconductors A11B1112 cVI4 have the S� space 
group and crystallise in a tetragonal lattice . 

Ternary A11B111
2 cVI4 compounds have well exposed photoelectric 

and luminesscent propertieslJ. In addition these semiconductors are 
interesting because they have some sort of defective diamond like 
structure and can be treated as materials which are intermediate 
between ordered crystals a.J;ld disordered glJssy semiconductors2� 
They are sometimes called quasiordered materials3tsome interesting
reports have been published about Cdin2s4 including its photo­
conductivity properties in the visible range4�For this material and 
also for Znin

2
s4 Raman and inf'rared spectra were reported5�CdGa2se

4 
and CdGa

2
s

4 
exhibit strong photosensitivity and luminescence effects

which could be probably used in practice .  
In this work some optical properties of several AI1B1112 cVI4

compounds were investigated in the far infrared range . 

2 .EXPERIMENTAL
The samples of CdGa2

s4 ,CdGa2Te4 ,cdGa2se
4

, znin2S4 and Hgin2se4 
were prepared using a standard Bridge�an method starting with spec-
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troscopy pure elements .All the semiconductors made wer«r"polycrys­
talline except tor Hgin2se4.The composition of the samples was
checked by comparing the values of the calculated lattice parame­
ters with the literature data .For CdGa2s4 which crystallise in a
tetrahedral lattice the American ASTA! standards were used ,while 
for CdGa2se4 and CdGa2Te4 the values of the parameters which were
given by Hahn et a17> were employed. 

The reflectivity diagrams were obtained in both near and far 
infrared ranges using a Perkin Elmer 5?7 spectrophotometer and a 
Fourier spectroaeter Beckman PS ?02 . 
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Figure 1 .  Far intrared reflectivity of CdGa2s4

In figure 1 the change of the far infrared reflectivity coef­
ficient is given as a function of wavenumber for a polycrystal­
line sample C�a2s4.In this range there are six well exposed ionic
resonances .It is obvious that one should know how these oscillators 
are directed in connection with the three existing crystallographic 
ax•s .For these measurements one needs sufficient large single 
crystal · sam.ples which we have not yet managed to obtain . 

We also have made some tar infrared transmission measurements 
on CdGa2s4 .These samples were made from a powder when it
was mixed with powdered polyethylene.This mixture was then com­
pressed at a pressure of 5t/cm2 .The change of the transmission 
curve 1n the range between 40 and 250 cm-1 is given in figure 2

Figure 2. Far in.frared transmission of CdGa2s4



where it is possible to see one very obvious absorption band at 
about 85cm-1 and also two less exposed absorption bands at about
136 and l?Ocm-1 .The reflectivity diagram versus wavenumber for
CdGa2Te4 in the range between 40 and 400cm-1 is given in figure 3.
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Figure 3. Far infrared reflectivity of CdGa2Te4• Experimental
points and curve obtained by a computer fit�ing proc�dure. 

In this case  one can also distinguish six well determined 
oscillators.Finally in figure 4 is given the reflectivity diagram 
for Znin2s4,where only three oscillators are obvious •
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Figure 4. Far infrared reflectivity of Znin2s4•

3 .  ANALYSIS AND DISCUSSION OF RESULTS 
All experimentally obtained reflectivity diagrams were nume­

rically analysed using a classical fitting procedure.In figure 3 
a theoretical curve obtained with the best chosen VJlues of the 
optical parameters is given together with experimental data rep­
resented by dots.There are obvious minor disagreements between 
these two sets of data ,and that could be expected because in this 
case  one should fit 25 parameters for the six oscillators. 



' �" Figure 5. The real £ and imaginary � parts of the complex
dielectric function for CdGa2Te4

I II 
The way of change of the real £ and imaginary £ component

of the dielectric constant is sh�wn in figure 5 .one can also see 
·tha e'f'fect's of' the weU exposed· six osc::tlTatt>rs·.The· ·v.aluee · af·"
transyersal and longitudinal optical modes together with their
damping factors are given in Table l

Table 1 

- 1 CdGa2Te 4 CdGa2s4 znrn2s4cm 

WTO l  1 4 1  84  80  

WLO l  1 4 8 86 83 

YTOl  30  0 . 6  l . 9 5  

YLO l 6 6 5 . 55 

111T0 2  1 5 3  1 3 4  1 0 4 

111L02 1 6 4  1 3 6  1 1 3  

y'l.'0 2  1 2  6 6 . 1 5  

YL02 1 0  4 1 2 . 4 5 

111T0 3  1 7 8 1 6 3 . 5  1 75 . 5  

111L0 3  1 9 0  1 6 8  2 30 

YT0 3  1 1  8 4 2 . 5

YL0 3  5 3 26 . 5  

111T0 4  1 9 3  2 5 8  

111L0 4  2 0 1 . 5 2 6 8  

YT0 4  6 . 1 4 3

YL0 4  9 1 5  
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Table l conyinued 

cm-1 CdGa2Te4 CdGa2s4

WTOS  2 0 9 . 5 322  

WLO S 2 2 3 . 5 35 3 

y'l'0 5  6 2 a  

YLOS 6 5 . 5

WT0 6 2 3 6  3 6 8  

WL0 6 2 4 6  383  

YT06 1 5  4 . 8

YLQ6 25 1 5  

e: ... 1 4  1 2  1 1 . 4 5 

It is well known that for Znin2s4 there are four infrared
active modes according to the �heory of groups ,at the centre of 
the Brillouin zone5'.we obviously did not succeed in observing the 
fourth oscillator for the spinel structure of Znin2s4 .The other
AI IB1II2 cVI4 compounds which have space group S� according
Radantsan6) have got six infrared active modes and that is in 
good agreement with our experimental results. 

If we compare the values of the optical parameters for 
CdGa2Te4 and OdGa2s4 it is obvious that when the 11heavier 11 atoms
of tellurium are replaced with the much " lighter" sulphur atoms. 
the resonance frequencies are moved towards the higher energies . 
This is in good agreement with the well known behaviour of tin 
chalcogenide compounds and alloys8 ,9�

In conclusion one can say that this is the first time that 
the lattice vibration of Cd ,Zn ,Ga chalcogenide alloys have been 
studied.They have interesting photoconductivity and luminescence 
properties ,so that it is possible to expect further increased 
interest in these ternary compounds . 
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