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2.2 Change in degree of circular polarization ( 1) and intensity (I1) of 

circularly polarized light after passing through Air/Au/GaAs multilayer 

system. The thickness of Au layer is assumed to be 20 nm. 

 

39 







 









||











 

 

 



 

 



 

 



 

D 



 

 











|| 

stands for 

  

|| 

 









 

 



 



2

D



 



 

 













 

 



 







 

 ) 

is defined as SH= c







 

 



 

 

 

 



 

 



 

 





 

 



 



1d cos(  

,  is the wavelength of light, r
p = nr o o)1/2

r) 

r
s= nr o o)1/2

r). 

 [73,91]. 

 (2.4) 

Similarly the transmittance is given by [73,91] 



 
(2.5) 

Here, This changes the ellipticity and Intensity of light 

injected into the semiconductors ( 1 and I1 respectively) and is given by 

 (2.6) 

 (2.7) 

The number of spin polarized electrons generated inside the semiconductor is proportional to the 

product of 1 and I1. The optical constants are taken from reference [92]. For a typical case of 

Au-GaAs system 1I1,  and their product are plotted as a function of incident angle in figure 2.2.   
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Here, Jn Therefore, the I

I



0 set

I

I

The modified set up is shown in figure 

I I
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l 

between the fast axis of QWP and LP1. 

l. When this light pass through analyzer assembly consisting of 

PEM and LP2, the stokes vector will be 
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thermionic emission model, the forward 



 

 



 





 

 



 

 



 









 



=x/v, v being the saturation 

velocity of electrons in InP. Hence, 

 ( )-1.  the case, when 
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, where  



 
 

(i)      

(ii)   



 
(5.7) 

Similarly, from condition (ii), 

 

  

Multiplying by D 

 

Putting equation (5.7) in (5.8),  
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[143]











and are 





1.44 1.46 1.48 1.50 1.52 1.54

0.0

0.4

 

E (eV)

0.05

0.10

0.0

0.4

10 K

25 K

 

0.04

0.08

0.0

0.2
 50 K

 

0.04

0.08

0.0

0.2

 

0.04

0.08
0.0

0.1

 

0.04

0.08

0.04

0.08

 

0.02

0.04

0.04

0.08

75 K

100 K

 125 K

150 K

 

0.02

0.04

0.03

0.06 175 K

 

0.02

0.03

0.02

0.04

 

200 K

0.02

0.03



















 





 



 

 



e

 







 

  

 (6.3) 

, fh,mJ and fl,mJ 



 

6.2.2 Effect of biaxial Strain 

<fh,mJ(k)>

<fh,mJ(k)> 



 

|<fh,mJ(k)>|2and|<fl,mJ(k)>|2

 



(6.5) 
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Figure 6.5
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, Jc mJp



|<fh,±3/2>|2 and |<fl,±3/2>|2
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easured I+-I- spectra are plotted for three different temperatures (a) 10 K, (b) 75 
K and (c) 150 K. They are also fitted by taking lh hh as a fitting parameter, shown in blue curve. 

The estimated spectra assuming lh hh=-1 is also shown as red curve. 



Figure 6.16 (a) Estimated value of lh hhas a function of temperature. The individual values of lh 

and hhestimated by comparing it with figure 6.11 are also shown. (b) Estimated values of e as a 

function of temperature. The errors in the plotted values of lh and lh  are within the dot size.  

lh hh
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