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EPR OF PHOSPHORUS IN COMPENSATED n-TYPE Si 1491 

: . Keldysh and Tratas [6] showed that the com
t =<' 11 of an n-type semiconductor results in the 

\ \lp of the exchange bonds between donor elec
• • , . Il u\' the electric fi elds of charged impurity 
: . " 'IS . - , \ relative increase in the amplitude of the 
· ...•. rffl1c splitting lines was observed experiment-
• '\ III 17, 8] for n-type compensated silicon. This 

. : ,,·.Ilcd that localized states were formed. 
.\11 analysis of the dependence of the magnitude 

f tIll' hyperfine splitting of the EPR lines of phos
(liS ill silicon (ND = 7.1011 cm-3, K = 99%) on 

... . Hll i:lxial compression can give some informa-
• ,'II on the interaction of impurities in silicon. 

!'j ~ure 2 shows the dependence of the relative 
' i,i ltllllg AI Ao on the uniaxial compression applied 
· tlllTe samples with phosphorus concentrations of 
' :1 :l '1016,5'1017,and7'1011cm-3 (K = 99%). It 

14 t·"lden t from Fig. 2 that the experimental points 
' .: the curve for the uncompensated silicon. This 

!:n tes that localized states are formed in the 
• l\ tl~· doped and compensated silicon. 

:-;\) theoretical ell.'Pression is yet available for 
" f ' In flucnce of the electric fields of charged donors 
\·,, 1 :H'ceptors on neutral impurities in a semicon-

.\ til l' sub jected to uniaxial compression. However, 
:' \' t'xperimental results (Fig. 1) indicate that the 
I ,I' ve for a compensated sample is identical with 
:'". t'\l rve for a lightly doped crystal, and is shifted 
! ; III the latter by 4 Oe, which is equal to the dif-
!rt "nee between the values of the hyperfine splitting 
.t ;e ro pressure. Hence, we may conclude that, in 
"I" Investigated range of uniaxial compression (up 

to 30 kgf/mm 2), the two causes of the reduction in 
the hyperfine splitting (uniaxial compression and the 
Stark effec t) are independent. 
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Shembel' for his help in the experiments . 
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