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The study of semi conductor mi xed-crystal Gax I n
1
_xAs as a represanta­

ti ve of I I I -V group is presented i n  this paper . This type of two com­
ponents behavi or i s  an i ntennedi ate cas� between an none rnode 11 and a 
11two mode n behavior . For smal l val ues of x(x-+O )  and x=l cri teri s for
exi stence of none mode n · behavior are sati sfi ed and for other mol ar con­
entrati on 11two mode 11 behavior i s  permi tted . 

The works of Mi tra and Chang1 and Brodsky , Lukavsky have i nfl uenced the
idea of starti ng the studies presented here . 

Introduction 
It is wel l known that sma l l  concentration of impyri ti es i n  crysta l l i ne 
l atice can resul t i n  l ocal , resonance or gap vi brational rnodes5 •
Experimental ly these modes are observa�l e by impuri ty-i nduced i nfrared 
absorption or Raman scatteri ng6 •

�P3 ea l cu 1 at; on shows as the occ·urence of 1 oca 1 or gap mode as a co'n­
seq uence of a supsti ttution of parti cles i n  a l i near cha i n  i n  one di ­
mens ion . The local mode frequencies were cal cul ated as a functi on of 
mass defect E1 , where E1 =1 - ; . •  M i s the mass of the i mpuri ty atom,
and Mj the mass of the host-cr}stal l atom . For Gax in1 _xAs , E1 =0 ,6 .
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These model predicts a l ocal mode 1 cm- 1 below the l ongi tudia l  optical
phonon . 

Chang and Mi tra (phys .rev .�, 1968) have predi cted the behavior usi ng 
the modi fied random element isodi spl acement model . The predicti ons of 
their model are a l so based on l ocal and gap mode behavi or , but their 
cri terion of l ocal mode behavier i s  not equi val ent to the MMP model . 

Experimental resul ts and analysi s  
The samples used i n  thi s  i nvestigation were made i n  the Laboratorie of  
the Insti tut of  Physi cs i n  Beograd , and they were polycrystal s  wi th the 
carrier concentration of 1 01 7  cm-3 •

The reflection spectra· were taken at room temperature and at 77
°K us­

i ng spectrophoto-meter Perki n Elmer 577 and Fourier spectrometer Beck­
man FS 720 . 

The computer analysi s  were done on the IBM 1 1 30 computer at the El ect­
ro engeneering Facul ty of Bel grade . Damped harmonic  osci l a tor and prog­
ram Simpl ex for optimi zation of parameters were used as a model . 
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Figure 1 .  
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Tabl e  1 .  shows the resul ts obtained from a computer analysi s .  Fi gure l .  
shows the experimental  curve and a curve whi ch i s  a resul t of cal culati ­
o n  for I n

0 ,4 Ga
0 ,6As .



In can be said that there exi s t  nearly 1 inear decrease of optical· mode 
wi th a ri se of molar concentration of In i n  thi s  mi xed crysta l l . There 
is a l so a decrease of the osci l l ator srength and i ncrease of dampi ng 
constant whi ch occurs only by GaAs , as wel l as the i ncrease of osci l l a­
tor strength wi th decrease of dampi ng constant of a I nAs osci l lator . 

l 

sl 
l 2 S2

2 
wTO Y1 fAto Wro 'Yf wLO £Cl) 

GaAs 268 2 ,2 4 , 5  293 1 1 ,9 
Ga

0 ,6I n
0 ,4As 260 2 , 29 4 ,53 275 225 o ,55 5 ,47 233 1 2 ,  1 

Ga
0 ,4I n

0 ,6As 255 1 ,6 6 , 7  272 235 1 ,25 8 ,3 235 1 2 ,2  
Ga

0 ,2 I n
0 ,8As 250 o ,45 1 4 ,2 262 2 18  2 ,5 2o ,2  236 1 2 ,3 

InAs 215 3 , 5  9 , 7  238 1 1 ,9 

Cone l us ions 
Analyse of the refl ecti vi ty of the Gaxi n1 _xAs i n  far i nfrared spectra
has been presented i n  thi s  paper . The analyze was done wi th damped ha­
rmonic o·sci l lator . Variation of TO and LO frequencies , osci l l ator st­
rength {S ) and dampi ng constants (Y ) for di ferent mol ar concentrations 
are presented as wel l . 
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