
 Georgian Scientists/ . 6  N 3, 2024 21

Georgian Scientists

Vol. 6  Issue 4, 2024

https://doi.org/10.52340/gs.2024.06.04.03

 p-Si+2 %Ge

, , , , 

, , 

.

 12  p-
Si+2 %Ge 

 100-1250 
.  (111) 

 1 104-
104 -2. 

,
. , 

-
, .

,
. 

, Ge-
 p-Si+2 %Ge .

: SiGe , , , 
, , .



Georgian Scientists/ . 6 N 3, 2024 22

 SiGe 
 Ge– ,

, , 
 [1]. , 

 Si+2 %Ge 
, .

 Ge–
 SiGe  [2]. 

.  Si-I
 Si-II , 

–304  [3]. 
 [2],  Ge– ,

 Si-II .

Ge–  O 
 SiGe  [4].  Ge–

, 
. 

 ( , ) 
 Si-I Si-II 

 [5]. 

, 
 [6].

 P-  SiGe
.

(111) 
 NMM-80RF/TRF, 

 ( , , )
 Ecopia HMS-3000

.  ( , 
, ) 
 DUH-211S .  12 

 Varian-  clinac-2100 iX .  - 8 1013

-2.



Georgian Scientists/ . 6 N 3, 2024 23

 10
, ~1015 -3

. 
 2 %- . -

,

. 

.  (111) 
 1 104-5 104

-2 .

) ) ) )

. 1) Si+2 %Ge  (111) 

:
)250 , )500 , )1000 , )1250 .

,  Si(Ge) . .
, 

 (O,C) . 

 Ge-  SiGe-
. 

, 
.

 SiGe 

, 



Georgian Scientists/ . 6 N 3, 2024 24

.

.1)-  Si+2 %Ge  (111)

.

Si+2 %Ge 
, 

. 
, ,

. 
. 

. 
, 

 Ge– . 

,  Ge–
.

, 
 (

) Kic - 

Kic =0.0116
/

/  ,  =  ,

 E - , H - , L - .

. 1-  p- Si+2 %Ge 
.



Georgian Scientists/ . 6 N 3, 2024 25

.1

,

,

Si+2 %Ge
, 

,
, 

/
, .

100

a 187.1 9.3 3 1.379 5.08

. -
 b

212.9 9.91 3 1.427 4.78

250

a 185.8 9.07 6 1.231 4.08

. -
 b

199.5 9.67 5.75 1.236 3.83

500

a 168.6 8.4 10 1.133 3.80

. -
 b

188.1 8.87 10 1.210 3.89

750

a - - - - -

. -
 b

176.5 8.32 13.25 1.143 3.70

1000

a 164.5 8.35 18 0.934 2.65

. -
 b

170.0 8.02 18 0.961 2.72

1250

a 162.7 7.83 21.5 0.913 2.56

. -
 b

168.0 7.68 22 0.906 2.44
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Effect of electron irradiation on monocrystalline p-Si+2at%Ge alloy on the
characteristics of indentation-induced deformation

Giorgi Darsavelidze, Kakhaberi Shamatava, Avtandil Sichinava, Ia Kurashvili, Marina Kadaria,

Ilia Vekua Sukhumi Institute of Physics and Technology

Abstract. The regularities of changes in the microindentation characteristics of the p-type
monocrystalline Si+2at%Ge alloy irradiated with 12 MeV electrons in the range of 100-1250 mN of the
load applied to the Vickers indenter have been studied. The (111) crystallographic orientation planes
of the test samples are characterized by a non-uniform distribution of dislocations and a density of

104-5 104 cm-2. The abundances of dislocations embedded in the crystallization and mechanical
polishing processes affect the types, concentrations, and interconversion conditions of radiation
defects. The above-mentioned complex changes in the defects subsystem are reflected in structurall
sensitive mechanical properties, in particular in the micro-hardness and the modulus of elasticity. They
are clearly identified in the changes in the shape and size of the indentation prints and the cracks
associated with them. Based on the mentioned structural changes, the characteristics of indentation-
induced crack formation and structure fracture were determined, and the contribution of the
dislocation structure, localized stresses near Ge atoms, and radiation defects to the indentation-induced
deformation of the experimental p-Si+2at%Ge alloy was analyzed.
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