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NEUTRAL DEFECTS MBE FILMS CdHgTe 

. Fitsych 

Electro–physical and optical investigations of defect structure of CdHgTe films grown by molecular–beam epitaxy (MBE) 
were carried out. It was shown that the films contained neutral defects, which were formed at the stage of the growth and were 
specific to MBE–grown material. It is suggested that the defects in question are tellurium nanocomplexes. Under ion milling, 
these defects are activated by interstitial mercury and form donor centers with concentration of ~1017 cm-3,  which  makes  it  
possible to detect them with the use of electrical measurements. It is shown also, that under arsenic doping of CdHgTe with high–
temperature cracking, the dimers As2 in the arsenic flux block formation of neutral Te nanocomplexes with formation of As2Te3 
donor complexes. The results of electro–physical investigations are compared to these of micro–Raman spectroscopy. 

Key words: CdHgTe, neutral defects, ion milling, micro–Raman spectroscopy. 

 
 

 
 629.113 

 
.  

 

. ,  
 

 
 

 
,  

.  
, .  

 Ateb- .  
 

. 
 

: , , Ateb- , .  
 

 
 

 
 ( ). 

 
,  

 ( ),  

.  
.   

 
,  

.   
 

,  
.  



14/2016    75 
 

© .  

 
.  

.  
,  

,  
 ( ) 

,   
)  

 
-

, . 
 

 [1]. , -
, ,  

. ,  
,  

.  
 

 [2] 
,  

.  
,  
 [1] 

-
.  

 
.  

 Ateb-
 [3, 4]. .  

 
 [5].  

. 
,  

 
, -

,  
.  

-
 [1]  

.  
 
 
 

. 
,  

 [6-8], 
, -

, , 
.  

 

. 
 

,  
.  

, . 
 
 

. 

 
, ,  

. -
 [1,  9]   

,  
. -

.  
,  

 ( .1),  
.  

,  
. 
 

 ( .2),  )(t –  
 

.  
 

. 
,  

, ,  
 [2]   

. -
,  

 Ateb-  [3, 4],  
 

. 
,  

 
 

 1)( lF , (1) 
 

: c  – ; l  –  
;  – ,  

.  
,  

 
 2221 cc  – -

 
.  

, ,  
-

 .21ll  .22ll . 
,  

,   
 1

.212121 lcF , (2) 
1

.222222 lcF .   (3) 
 

 

 
. 1.  



76  
 

 14/2016 
 

© .  

 
. 2.  

 
 

 21l , 22l  –  
 

. 
, ,  

  
 

 dlFdlFdA 22222121 . (4) 
 

   
 

22222121 lFlFQ . 
 

 (2)  (3)  
  

 

22
1

.222221
1

.2121 llcllcQ . 
 

 
 [10]  

,  
 

 

),(12 fI  (5) 
 I  –  

,  

)( 2
2222

2
2121

2 lclc . 

;)1(5,0)1()( 12
.1.f  

)( 1
2222

1
21211 lclc ; )( 222221212 lclc . 

 (5)  
.  [9]  

,  0)(f  
Ateb-  [3,4].  [9] ,  

 

),)(,1,1( 000 tca  (6) 
 

 
 

 

12
0

2
2122

2
2121

2 )2()( Ilclc   (7) 
 

 0  – , 

0 - ,  )( 0  – , 

))(,1,1( 00 tca  –  Ateb-  
. 

 00 ,  
 

 

00
~

t , 00t . 
 

 0
~  –   

, 0  –  
.  

.  (6)  2 - , 

 
2

1,
2
1

2
1  –  Ateb- ; 

2
1,

2
1  – Beta-  [3]. 

,  
,  

 
 (5) [11, 12].  

 
, -
,   

 
 [13].  

 
)  

  
 

).,()(12 ffI  (8) 
 

 ),(f  
. , 

 
   

)).,()(max(max 12 ff  
 

,  [13],  
 

,   
, 
 

. 
 

 (8)  [5]. 
-

 (5)   
 (8), ,  

 
[5, 11-13]. -

, -
 (8). 

,  
 (8)  

 

              )()(,1,1a)( 000 tttt ,            (9) 
 )()( 00 ttt . 

 )(0 t  )(0 t ,  
,   (9)   

 (8). 

21c 22c

O
21l 22l



14/2016    77 
 

© .  

,  
 t  (9)  

 

000
0

0

0

)()(),1,1sa(

2
2),1,1a(

t
d

d

0

 

 

,  
   

 

),1,1sa(
2

)(2
0

0 , (10) 

 

,  
 0  0 , 

 

),1,1sa(
2

2),1,1a( 00  

0)(
00

0

0 t
d

d   (11) 

 

 (11)  
 

2
2),1,1sa()()(

2
2

0

0
0000 d

d  

).,1,1(a)()(. 1
0000

2
0      (12) 

 

 (8)  (9)  (12), 
,  

 0  0 . 
 

),1,1(a)
2

1)(,1,1sa(
2

)(2 1
000

0

.),()( 000
1 ffI  (13) 

 

 (11), 
(13)  

 

);,1,1sa(),()(
)(

1
000

0
0 ff

I
 

).,1,1ca(),()(
)(2
)2(

000
00

0 ff
I

  (14) 

 

 [5] -
 (14) . 

,  
 

.  
 (14)  

:  
 

,),1,1ca(),(),(
)(4

)2()(
2

0
00

00
00 dff

I

 

;),1,1sa(),(),(
)(2

1
2

0
00

0
0 dff

I
 (15) 

 
 

. 
 [13],  

 
.  

, ,   
 

mnllf 222211, ,         (16) 
 

 i  – , nm,  – , -
.  

,   
. 

,  
 

  
 

;),1,1(sa),1,1(ca

2
2

2
)(

2

0

2

1
1

0
0222211

0

d

I
ll

nm

n
mn

n

 

.),1,1(sa),1,1(ca

2
2

2
)(

2

0

11

0
0222211

0

d

I
ll

nm

n
mn

n

 
 

 
 

.2 .  
 

 

  
.3 .  

 

2 4 6 8
t

0.02

0.04

0.06

0.08

0.10

0.12
t

2 4 6 8
t

4

6

8

10

t

7/31
5/31

7/51

7/31

5/31

7/51

,

1,

c,t

c,t



78  
 

 14/2016 
 

© .  

 
  

 : 
12,0,0,0 0mn , 7,0l21 , 7,0l22 , 

1321 , 1422 , 800021c , 800022c , 
05,14I 2  ]10,0[t . 

 
 

,  
-

,  
,  

. ,  
,  

0 ,  
. -

 
,   

 (  ) 
,  – .  

-
,  

 21 , 22 , mn, .  
 
 

. 

 
1. . -

 
 / . , . , .  // -

, ,  
. - , 2014. - . 46. - .50 - 54 

2. . .  
. / . . .– . – 1971.– .254. 

3. . eta-  / 
. . . – 1969. – 21, 3. – . 325-333. 

4. .  Ateb-  / . . – 
1968. – 1. – . 23-26. 

5. . .  / . . . – 
. : , 1976. – 456 . 

6. . . - .: 
, 1972. - 392 . 

7. .  / 
. , . . - . , 1969. - 

219 . 
8.  

 
 : . c. . 

. . . - , 2008. - 26 . 
9. .  

 / 
.  // – :  

.  
12. – 2015. – .45-47. 

10. .  / . 
., .- .: . , 1999.-464 . 

11. .  
 / . , .  // 

, ,  
. - : .- 2011.- . 21.4. – . 346-352. 

12. Hrubel M. Influence of characteristics of wheeled 
vehicle suspensions of its road-holding along curved stretches of 
track/ Hrubel M., R. Nanivskyi, M. Sokil// Science & militariy. 
2014.-Vol. 9,-  1,- .15-19. Liptovscy Mikulas, Slovak Republska. 

13. .  
 

 / .  // – : -
.  

 2(5). – 2011. – .79-82. 
10. .  Ateb-

 / , .  // . . – 1969. – 
12. – . 1089-1092. 

11. Rosenberg R.M. Normal models of nonlinear dual – 
Mode Systems / R.M. Rosenberg // J. of Appl. Mech. June – 
1960. – P. 263-268. 
 

: ., . . ,  
» -

 « », . 
 

 

 

.  

,  
. ,  

.  
 Ateb- .  

 
. 

: , , Ateb- , . 
 

THE DYNAMICS OF COMBAT MODULE WITH NONLINEAR ELASTIC SUPPORT CHARACTERISTICS  

. Khytriak 

The angular combat module oscillations are investigated. The combat module is situated in the combat vehicle platform 
using a nonlinear elastic characteristic support. The non autonomous and autonomous cases, the influence of resistance force 
are considered. The analytical methods for constructing solutions of appropriate models of combat module dynamics are 
presented by the using the Van der Pol and Ateb-periodic functions. The obtained results is the basis for evaluation of influence 
of angular oscillations on shooting accuracy on the move on rough terrain forming design solutions to reduce these vibrations. 

Key words: dynamics of combat module, nonlinear elastic elements, Ateb-function perturbation methods.  
 

 


