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ABSTRACT 
Depend i ng on the concentrat ion of su l phur (se l en i um) , the 

absoprt lon edge of the amorphous semi conduct i ng system 
Ge20As 1 4 CSxSe1 -x) 52 l 1 4 I s  substant i a l l y  sh i fted , wh i ch I s  due to the cha­
nge I n  the opt i ca l  energy gap .  As the same t i me ,  the photol um l nescence 
max imum I s  a l so sh i fted. Changes of the both effects exh i b i t a l i near de­
pendence, suggest i ng the type of structura l un i ts of the g l ass I s  preser­
ved when su l phur I s  be i ng repl aced wi th se len i um. A compar i son of photo­
l um i nescence spectra of �he b i nary (As2S3 . As2Se3 , GeS2) and ternary 
(AsSe l ,  AsS I )  c�pounds ,  suggests the presence of the same bas i c  structu­
ra l un i ts I n  the f i ve- component system. I n  add I t lon , the mechan.l sm of 
photol um lnescence capture Is d i scussed . 

I NTRODUCT I ON 
Prev ious. I nves t i gat ions of the compl ex g l asses Ge-As-Se-S- 1 

I nd i cated a ser i es of advantages , from the phys i ca l - technology po int  of 
w l ev ,  of the system Ge2oAs 1 4 (SxSe1 -xl 52 l 1 4 / 1/ .  I ts propert i es are esen­
t l a l l y  dependcnt · on the concentra t i on rat i o  of su l phur and se l en l um /2/ .  
I n  the present work we have I nvest i gated the photol um l nescence propert i ­
e s  o f  th i s  system for x • D ,  1 2 , 26 ,  40 and 52 . 

EXPER IMENTAL 
Semi conduct i ng g l asses of the �ystem Ge20As1 4 (SxSe1 -x) 52 l 1 4 

were synthes i zed frOl'll the h i gh-pur i ty e l ementary components , as descr i bed 
ear l i er /1 / .  Photo l um i nescence spectra were taken by the monochromator UKM­
•1 . (USSR) , us i ng the exc i tat i on l amp DKSSh-1 000 (USSR) . Sampl es were I n  
the form o f  the pol i shed p l a tes o f  d i mens ions Bx6x1 nm. Al l measurements 
were carr i ed out at 77 K. 

RESULTS AND. D I SCUSS ION 
F i gu re I .a .  shows the exc i tat ion spectra of l um i ne scence (ES) 

and photo l um l nescence (PSJ of the I nvest i gated g l asses . 
F i gure 1 . b .  shows the dependence of photo l um i ne scence max ima 

on the sul phur concentra t ion .  The hv va l ues shou l d  correspond to the qu, 
ant l ty ( 1 /2 ) Ef /3/ ,  whi ch can be obta i ned on the bas i s  of the characte­
r i st i c  absorpt ion edge. 

The dependence ana logous to that  I n  F i g .  1 . b .  was a l so esta­
b l i shed for the character i st i cs of the change In opt i ca l  energy gap , de­
termi ned on the bas i s  of the absorpt ion edge / 1 / .  Th i s  cou l d  be expected 
because of the rel a t ion hVps = ( 1 /2}E; /3/ .  These resu l ts · showed that ,  due 
to an I ncrease I n  the sel en i um concentrat ion ,  the absorpt ion edge 'I s sh i ­
fted towards h i gher wave lengths , I . e .  due to the I ncrease I n  the energy 
gap. At the same t i me ,  photo l umlne scence measurements showed the peak I n-
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tens l ty, l s  pract ica l l y  I ndependent of  the S/Se rat io .  The l i near depen­
dence suggests the presence of sol i d  sol ut i on /�/ and the absence of st­
ructura l changes when sul phur an� sel en i um a re I nterchanged . 

I n  the Interpretat ion of the resul ts , l t  cou l d  be started 
from defect pa i rs wh l ch are i n  the ground sta te oppos i te l y charged , and 
represent the centres · respons i b l e  for em l s lon /5/ , Here, the fol lowing 
pa i rs cou l d  be expected : 

a) c3 - c1 ,
b) C! - Aj ,

formed by the tr i p l y-bonded arsen i c  atoms and 
s i ng l e-bonded Iod i ne atoms ; 
where Aj l s  the defect due to the rupture of 
the arsen i c  a tom bond ; 

c) A3 - c1, where Aj I s  a pos i t ivel y charged defect due to
the rupture of the arsen i c  a tom bond . 

I t  can be assumed that the em l s l on centres are pr lm ar"l l y  the 
A3 - C1 /6/ , though photol umi nescence spectra. mcf_y be re l a ted to. other 
defect pa l rs . 

As a resu l t  of exci tat ion , the charged centres are neutra l i ­
zed accord i ng to the scheme: 

A3 + e + Aj tj + hv + cy 
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Photol um ln6scence I s  probabl y  due to tunne l l i ng effect I n­
vo l v i ng the neutra l  centres: 

Ao o + c- •3 + C 1 + A3 + 1 + hv 
The energy of emi ss ion I s  s l gn l f l cant l y  l ower than the en� 

ergy of exc i ta t ion (Table 1 ) ,  because a g reat part of  the energy of ch­
arge carr i ers I s  spent on the deformat i on of structura l network of the 
g l ass .  

TABLE 1 
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Gea 0As 1 ,Se21S2, l 1 , 
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F i gure 2 shows ex­
c i tat ion and photo l um l ne­
scence spectra at 77 K of 
some two- and three•com­
ponent g l asses . The I n­
terva l of the i r  occurren­
ce just i f i es the suppos i ­
t i on that the correspon­
d i ng e l ementary un i ts are 
present i n  a certa i n  rat i o  
I n  the structur� o f  the 
f i ve-component g l ass un­
der i nves t i gat ion. 
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