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The influence of uniaxial compression on the magnitude of the hyperfine splitting A in the 
EPR spectrum of phosphorus in n-type silicon was investigated at 1.3°K. This investi
gation was carried out on samples in which the phosphorus concentration was ND = (5-7) • 
1017 cm-3 and whose degree of compensation was 60-99%. The dependence of the value 
of A on the uniaxial compression of these silicon crystals was identical with that for 
lightly doped silicon. This indicated that the compensation of heavily doped silicon re
sulted i.n the formation of localized states. The value of A decJ'eased with increaSing de
gree of compensation at zero applied pressure because of a correlation in the distribu
tion of impurity atoms. It was established that the two causes of the fall in the value of 
A (uniaxial compression and compensation) were independent in the investigated range of 
uniaxial pressures (up to 30 kgf/mm 2), 

The magnitude of the hyperfine splitting A in 
",. ~. I'H spectra of shallow donors in silicon may 
'0(' reduced in two ways. First, the value of A may 
.... n 'duced by uniaxial compression along the (100) 
I .j 1110} axes, This effect is due to the admixture 

The purpose of our experimental investigation was 
to find whether such a relationship existed. 

EXPERIMENTAL INVESTIGATION 
AND RESULTS 

! lin eXcited doublet state to the ground singlet 
I: tIc of a donor impurity because of the compres
' ; ':i -Induced change in the populations of the con

tlon-hand valleys [1]. Secondly, the strong com
.' ',Ilion of heavily doped n-type silicon may alter 

,. \'l lue of A because of the Stark effect (21. It is 
. : rlear whether there is any relationship between 
'.rsc two types of the reduction in the value of A. 

.'l·fllel Phosphorus. I Degree of 
'.1 e0neentrauon eom pensa-

' em-' • rioh K. "/0 

I 
2 
J . 
~ 

3.5· lOIS 
5.1017 

5.1017 

7. 1017 
7.1017 

< 0 .1 
<0.1 

60 
95 
99 

HfS 
P. n· em splitting . 

De 

0 .20 42 
0.03 42 
0 .06 41 
0.35 37±0.5 
0.45 37±0.5 

Our experiments were carried out on n-type 
silicon, doped with phosphorus (ND ~ 5 '1017_7 ' 1017 

cm-3) and compensated with boron (K ~ 60-99%). 
The properties of the investigated samples and the 
hyperfine splitting at zero pressure, Ao, are given 
in Table 1. 

The EPR spectra were recorded by means of 
a spectrometer with direct amplification and high
frequency (100 kHz) modulation. These spectra 
were recorded at 1.3°K. The uniaxial compression 
was applied along the [100) crystallographic axis 
at right angles to the static magnetic field. 

The values of Ao were determined as a func
tion of the degree of compensation, keeping the 
phosphorus concentration approximately constant, 
The results are presented in Table 1. It is evident 
that, in the absence of compensation, Ao is 42 Oe. 

1489 

/ 


