
 539.216:519.876.5 

. .

  « - », .  1, .  61108, 

E-mail: march@vl.kharkov.ua 

  1  2005 .

-

. , , , -

. ,

. .

: , , , , .

, -

 T < 0,2 T  ,  T  – ,

.

 [1-2]. , ,

 T > 0.5 T , -  [2]. , -

,

, , . -

.

, -

.

 [3-4], ,

 Nb, -

. , : ,

, -

. -

-

.

-

.

 DYMOD [5].  9 

 {110}. 

.  0,2 -

, .  [3-4], 

. : 9,24  X  9,34 

 Y.  Z. 

[100],  Y - [011],  Z - [011].  X  Y .

 tmono  0,904 .

 [6]. 

 [7].  300K -

 [8]. 

-

,  [9]. ,  [10], -

, , .

 [3-4] , -

.

, -

. . 1  t -

1 0 9
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 710,  2005 È.Ã. Ìàð÷åíêî

ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 3 /28/ Êèíåòèêà ôîðìèðîâàíèÿ ïîðèñòîñòè â òîíêèõ...



.

, . ,
0

sss
NNN ,

s
N - ,

0

s
N -

,

.

. 1. -

.

,

,  - -

. -

.

. 2. -

 t=40tmono.

.

 [2,11], 

-

 Ns  t 
2/1

tN . ,

-

 [2] ,  Ns

. -

, -

, . -

-

, -

-

.

. 1 -

-

  Nin .

-

. ,  t=7tmono

.  Nin

.

-

.

 [3] 

 21,6 2.

-

-

. -

. -

 (86,3 2)

.

. 3. 

 Nvac

.

1 1 0
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 710,  2005 È.Ã. Ìàð÷åíêî



. 2 
vac
C . -

. , -

 4,5 .

 cv , -

. , -

.

-

. . 3 

N

vac
N -

:

i

i

vac

i

vaci

N

N

N .

,

,

-

. -

, -

. -

 [3-4].  

. 4 -

-

. -

. ,  10 

. , , -

 <100>.  ,

. , -

 Z.

. ,

, .

. , -

. . ,

, -

. -

.

1. . . , . ., . . .- .: -

, 1972.- 320 .

2. . . ., . ., . . .- .: , 1982.- 216 .

3. . ., . ., . .  // 

. . - .- . “ , , ”.- 2004.- 628.-  2 (24).- . 93-98.  

4. . . // . .

- .- . “ , , ”.- 2005.- 657.-   1 (26).- . 73-76. 

5. . ., . .  " "

.- , 1987.- 10 c. ( 87-24).

6. Baskes M.I.  Modified embedded-atom potentials for cubic materials and impurities //Phys. Rev. B.- 1992.- V. 46, 5.- P. 

2727-2742.

7. Johnson R.A., Oh D.J.  Analytic embedded atom method model for bcc metals // J. Mater. Res.- 1989.- V.4, 5.- P. 1195-1201.  

8. Luedtke W.D., Landman Uzi Molecular-dynamics studies of the growth modes and structure of amorphous silicon films via 

atom deposition //Phys. Rev. B.- 1989.- V.40, 17.- P. 11733-11745. 

. 4. -

 t=40tmono.

 – ,

 –  10. 

1 1 1
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 3 /28/ Êèíåòèêà ôîðìèðîâàíèÿ ïîðèñòîñòè â òîíêèõ...



9. . ., . ., . .

 // . . . C . .- 2004.- 3 (85).- C. 26-30. 

10. Bunnik B.S., de Hoog C., Haddeman E.F.C., Thijsse B.J. Molecular dynamics study of Cu deposition on Mo and the effects of 

low-energy ion irradiation// Nucl. Instr. and Meth.- 2002.-V. B 187.- P. 57-65. 

11. . .  // .-

.: , 1967.- . 2.- . 13-77. 

KINETICS OF VOID FORMATION IN THE THIN NIOBIUM PHILMS 

UNDER LOW TEMPERATURE DEPOSITION 
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The processes of void formation at a low temperature deposition in the niobium films are studied by the method of molecular dynam-

ics. It is shown, that the vacancies situated in films not chaotic. They are forming the vacancies clusters, which are situated under 

micro cracks on the films surface. The change of cluster size distribution under the time is studied. It is shown, that the increase of 

the deposition time leads to the increasing of cluster size. The change of the vacancy concentration in the films thick is investigated. 
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