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We use a Green’s function perturbation formalism in the presence of an applied magnetic field and spin-orbit effects 
in the effective mass representation (EMR). The lack of lattice translational symmetry of the vector potential in the 
presence of the magnetic field is considered by redefining the Green’s function in terms of the Peierls’ phase factor. 
The equation of motion of the Green’s function as a function of a magnetic wave vector was solved using 
perturbation theory, leading to expressions for the effective mass and the g-factor. We study the electronic structure 
of wurtzite GaN theoretically using the resulting k π⋅

� �  method, where k
�

 is the electronic wave vector and π�  is the 
relativistic momentum operator by considering the conduction band edge and three valence bands.  The k π⋅

� �
 

Hamiltonians for the conduction band edge and the valence bands are diagonalized, considering the conduction band 
and one valence band at a time. We obtain electron and hole dispersions. Effects of other bands are considered by 
using perturbation theory. Resulting dispersions agree with the results of other calculations. In order to study the 
effective mass and the g-factor, we use the eigenvalues and eigenfunctions obtained after the diagonalization. Our 
results for the effective masses and the g-factors agree fairly well with available theoretical and experimental results, 
Temperature dependence of both the electronic effective mass and g-factor is studied and trends obtained agree with 
the existing experimental data.  
 
Keywords k p⋅

� �
 method, Green's function,  effective mass, effective g-factor, GaN 

*Corresponding author: E. Mail:  gstripathi@gmail.com 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Download	English	Version:

https://daneshyari.com/en/article/5447291

Download	Persian	Version:

https://daneshyari.com/article/5447291

Daneshyari.com

https://daneshyari.com/en/article/5447291
https://daneshyari.com/article/5447291
https://daneshyari.com/

