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 1.  PbTe - Bi2Te3  
(0001) .  = 970 K,  = 470 K 

 
  

 
, 

t,  

 
 

d,  

hmax, 
 

h , 
 

Ra, 
 

Rq, 
 

D , 
 

D , 
 

1 PbTe + 5 %Bi2Te3 75 1080 61 28 2.05 2.54 64 41 
2 PbTe + 5 %Bi2Te3 60 810 39 15 1.73 2.15 65 40 
3 PbTe + 5 %Bi2Te3 30 540 26 6 0.44 0.82 115 53 
9 PbTe + 3 %Bi2Te3 75 1080 64 28 2.66 3.11 95 50 

10 PbTe + 3 %Bi2Te3 60 405 55 21 2.26 2.60 94 49 
11 PbTe + 3 %Bi2Te3 30 270 32 13 1.70 2.12 58 34 
12 PbTe + 3 %Bi2Te3 15 108 18 9 0.84 1.23 34 25 
17 PbTe + 1 %Bi2Te3 75 1485 65 31 2.48 2.84 77 49 
18 PbTe + 1 %Bi2Te3 60 675 43 20 1.82 2,12 69 39 
19 PbTe + 1 %Bi2Te3 30 270 29 12 1.54 1.95 61 32 
20 PbTe + 1 %Bi2Te3 15 135 17 7 0.92 1.30 43 30 

: hmax, D  h , D  – ; 
Ra, Rq – . 

 
, ,  

 = 970 K  
 = 470 K  

 
,  

)  
 

 (10–30)  
 (25–50)  ( . 1, 2; . 1).  

 
 

.  
,  

 
.  

 
,  

 = 75 ,  
,  

 
»  
 ( . 1 ; . 1,  9, 17). 

,  
 

 ( -
),  

 
 

-
)  

 ( -
 

) [7, 8]. ,  
 PbTe-Bi2Te3  

,  

 ( . 1), 
 

. 
 

 
. 2.  Dcp –  (1) 

 hcp – (2)  
 PbTe + 3 %Bi2Te3  

(0001)  
. 1 – 9–12) 

.  
 

 ( )  ( )  
 
 

 [4]: 

1 1 1
,                                                        (1) 

 – .  
 

 



 PbTe-Bi2Te3  
______________________________________________________________________________________________ 

ISSN 2079-1704.  2014. . 5.  1 85 

1D ,                                                             (2) 

 –  .   
 [4]: 

1/32q 3nD
h ,                                             (3) 

 D – , q – , n 
– , h – . 

 [6]  
 

:  
1

v (1 / d) .                                             (4) 

 –   
, v – . 

 [9]  -
 
 

   
 ( )  

 

0
3 (1 )1
8

P
d ,                                      (5) 

0 –  
.  (5)  ~ d-1 

 =  ± B (  = 0; 

B = 0
3 (1 )
8

P ),  

d-1  0  ,  0.  
,  

.   
,  

=0), 0.  
 ( ) ( . 3)  

 (4),  
.  ,   

 (D) ( . 2)  
 

(n)  (3) , 
 

 ( ) ( . 4,  2). 
,  

 
 ( )  

(1/d)  ( . 3),  
 

 = 0.247 . 

 
. 3.  

 (1/d)  PbTe-
3 %Bi2Te3  (0001) -

 ( 0 = 1023 -1 -1,  = 0.247 ) 

 
 

,  ( . 3).  
 

,  
. -

 
 ( . 4).  

 

 
. 4.  ( )  

 (d)  PbTe-3 %Bi2Te3  
 (0001) .  

1 – -
 ( ); 2 –  

,   
 ( ); 3 –  ( )  

(1), • –  

 ( . 4) 
,  

 (µ)  
 (µ ) ( . 4,  

1, 3).  ,   
 (µ )  

. 4). 



. , . , . . 
______________________________________________________________________________________________ 

ISSN 2079-1704.  2014. . 5.  1 86 

 
.  Bi2Te3 

 
,  

 ~1020 -3 
. 2). ,  PbTe 

,   
,  

 ( 3
PbBi Bi+ +® ),  

,  ( 3
TeBi Bi- -® )  –  -

, ,  

. 
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,  
 1300 -1 -1  

 ~ 4.2 1020 -3 
. 2). 

. 5 (  1) ,  
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 2.  PbTe-Bi2Te3  (0001) -
 1 

 
  , 

-1 -1 
RH, 

3  
n, 

-3 
µ, 
2  

–S, 
 

S2 , 
2  

1 PbTe + 5%Bi2Te3 464 0.11 5.6·1019 52 38 0.7 
2 PbTe + 5 %Bi2Te3 735 0.19 3.2·1019 143 65 3.1 
3 PbTe + 5 %Bi2Te3 381 3.64 1.7·1018 1386 89 3.0 
9 PbTe + 3 %Bi2Te3 76 0.17 3.6·1019 13 98 0.7 

10 PbTe + 3 %Bi2Te3 1303 0.01 4.2·1020 19 114 16.8 
11 PbTe + 3 %Bi2Te3 661 0.04 1.6·1020 25 98 6.3 
12 PbTe + 3 %Bi2Te3 105 0.11 5.6·1019 11 239 5.9 
17 PbTe + 1 %Bi2Te3 13 3.32 1.9·1018 44 388 2.0 
18 PbTe + 1 %Bi2Te3 31 2.35 2.6·1018 73 481 7.2 
19 PbTe + 1 %Bi2Te3 197 3.2 2.0·1018 630 624 76.8 
20 PbTe + 1 %Bi2Te3 93 6.86 9.1·1017 636 744 51.4 
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Transport phenomena in vapor-phase PbTe-Bi2Te3 condensate on mica substrates 
 

D.M. Freyik, B.S. Dzundza, Ya.S. Yavorskyy, T.S. Lyuba, O.N. Matkivskiy 

 
Vasyl Stefanyk PreCarpathian National University 

57 Shevchenko Str., Ivano-Frankivsk, 76018, Ukraine, fcss@pu.if.ua 
Ivan Ogienko Kamenetz-Podolsk National University 
61 Ogienko Str., Kamenetz-Podolsk, 32300, Ukraine 

 
Dependences of the structural characteristics and electrical properties of thin films of solid solutions 

PbTe-Bi2Te3 containing 1, 3, 5 m l. % Bi2Te3, deposited in open vacuum for fresh chips (0001) of mica 
muscovite, on their thickness d=(0.1–1) microns were studied. The effective mean free path of charge carriers 
was detected and the dominant scattering mechanism was determined. Within the two-layer Petritz model an 
estimation the thermoelectric parameters extent of surface layers was carried out. It has been found that the 
condensate has stable n-type conductivity and there is diffuse scattering on the surface, which leads to a 
significant decrease in relation to the films volume for mobility, conductivity, and increasing Seebeck efficient. 

Keywords: vapor-phase PbTe-Bi2Te3 condensate, mica substrate, thermoelectric parameters of surface 
layers 
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