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CONCENTRATION PHASE TRANSITION IN a- AND S-Ag;Te WITH Ag EXCESS
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It is established, that atoms of Ag in a- and f-Ag,Te form two sublattices of Ag atoms. At the transition from"lrst stage Ag(I) to se-

_cond one Ag(Il) the concentrational phase transition in &~ and #-Ag,Te takes place.

Silver teiluride belongs to narrow-gap semiconductor,
having high electron mobility and low lattice heat conductivi-
ty; it has structural phase transition within temperature inter-
val 390+450 K according the scheme:

Q3355 Qypsx ‘)ﬂ420K a0k [1,2].

The phase transition entails a number of certain electrical
and thermal peculiar properties changes. Therefore, research
of electrical parameters concentration and temperature de-
pendences is important for definition of application range in
electronics.

The investigations with series of Ag,Te samples of sto-

- chiometric composition with excess of Te (up to ~1,0 at.%) and
' Ag (up to 0,25 at.%) are carried out.

As well known [1], excess of Te up to 1,0 at.% does not
initiate the second phase lost and leads to p-Ag,Te formation

|without any changes in crystal structure. At the same time it
'was determined that hole concentration is proportional to the
Te content. Excess of Ag in homogeneity region leads to
‘n-Ag,Te formation.

During researches of kinetic effects it was found out in
n-Ag,Te that excess of Ag right up to ~1,0 at.% leads to increase

 of electron concentration in o-Ag,Te up to n ~ 5,0-10” sm?, and

up to 2:10"” sm™ in B-Ag,Te. Excess of Ag up to 0,12 at.%

-sharply decreases n: about on two degrees in a-Ag,Te and
1,5 in B-Ag,Te (see the figure), in other words, there is con-

centration phase transition (CPT). This fact is not available in

guides.

Authors supposed that silver can be an electron donor in
chalcogenid of silver and give two electrons to conduction
vand (Ag'—Ag**+2¢), two electron state formed while the
process is localized due to interaction with lattice or ‘vacan-
cies or any another defects. Our date obtained on samples
with Ag content up to 0,10 at. % in o-Ag,Te completely con-
firm the authors’ statement [3]. The electron concentration in
Ag,Te and in homogeneity region -Ag;Te from excess 0,12
increases proportional to the silver content. That means that
excess of Ag plays the role of one-electron donor.

"

o
i
i
1
t
A '
i3 §
. !
l ;
i
1
§
i i -faite
[ v p-lpale
L 1
%
10 ;

e 320 5

at“,l?g.
Fig. Electron concentration depending on excess of silver.

In the research [4] is noted, that there are two types of sil-
ver atoms with different structures in Ag,Te: Ag(l) is sur-
rounded by four atoms of Te on 2,87; 2,91; 3,04 and 2,99 A
distances; atom of Ag(Il) has five nearest neighbors on 3,04;
3,01; 2,95 and 2,85 A distances. In both cases the cell holds
4(Ag,Te) and all atoms occupy 4 level position. According to
[51, 6,5 Ag(l) is situated on 8 tetrahedral hollows and 11,5 Ag(Il)
- on 4 octahedral hollows in high temperature lattice of
Ag,Te, so it statistically occupies 12 positions. By the model
[6], 4 Ag(I) occupy 4 from 8 tetrahedral hollows, 2 Ag(Il)
hold in octahedral hollows with 50 % probability, and 2 Ag(TIl)
situated in disordered form in two positions 16(¢) (XXX) at
X =2/3 and 1/3.

Thus, atoms of Ag form two sublattices of silver atoms in
both phases. During transition from first position Ag(I) to the
second one Ag(Il), the concentration phase transition in o-
and 3-Ag,Te takes place.
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Ag ARTIQLIGI ILD o- VO p-Ag,Te KRISTALINDA KONSENTRASIYA FAZA KECIDI

Giimiiy atomlarn Ag:Te kristahnin o- ve Afazasinda iki ciir alt qefes emele getirdiyi mileyyen olunmusdur. Ag(I) veziyyetinden
Ag(IT)-ye kegidinde o~ ve B-Ag:Te kristainda konsentrasiya faza kegidi bas verir.

.. Annes, H.A. Bepaueea
KOHIEHTPALIMOHHBIA ®A3OBBLII NEPEXO/I B o- M f-Ag,Te C U3EBITKOM Ag

VerarosaeHo, 9To atomsl Ag B a- ¥ f-Ag;Te 06pa3yioT IBe moapemeTky aroMoB cepebpa. Ilpy mepexone K3 NEpBOro NMOM0KEHHS
Ag(]) Bo Bropoe Ag(IT) mpoucxoANT KOHIEHTPAMOHHEIH ¢a3ossni nepexon B a- u f-Ag,Te.
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