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 Abstract – We have performed a theoretical study of the aluminum concentration and axis-parallel applied magnetic field 

effects  on the Landé g factor in a cylindrical GaAs-(Ga,Al)As quantum dot. The annisotropy and nonparabolicity effects on the 
conduction band was considered by mean of the Ogg-McCombe effective Hamiltonian, which includes terms up to fourth order. The 
present calculations are presented as a function of the strength of the applied magnetic field, aluminun concetration in the barrier 
material, radius and lengths of the cylindrical pillbox. Our results are in good agreement with previous theoretical and experimental 
results in the limit cases of a quantum wells and quantum well wires. 

 
The electron Landé g factor dependence on the Aluminum concentration and magnetic field effects 

in cylindrical GaAs-(Ga,Al)As quantum pillbox has been studied within the effective-mass approximation. The 
annisotropy and nonparabolicity effects on the conduction band in each host material has been taked into 
account by mean of the Ogg-McCombe effective Hamiltonian, which include terms up to fourth order 

 

 
 The quantum pillbox is assumed to consist of a finite length cylinder of GaAs material surrounded by 
Ga1-xAlxAs material. The calculations have been performed by using the Kummer confluent hypergeometric 
functions. In this way we can study the g factor not only in cylindrical quantum pillbox, but also in the limit 
geometry of a quantum well and a cylindrical quantum well wire. Our results are in very good agreement with 
previous experimental [1,2] and  theoretical [3,4] data. 
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Figure 1:   g factor as a function of the length of the cylindrical 
quantum pillbox for a very large radius. Our results are 
compared with previous experimental measurements [1,2]  in 
the limit geometry of a quantum well for x=0.35. 

Figure 2:   g factor as a function of the radius for a very large 
length of the cylindrical pillbox, B=5T and x=0.35. Our results 
are compared with previous theoretical results in the limit 
geometry of a quantum well wire for B=0T [3], and for B=1T [4]. 
 


