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Abstract : The Hall Coefficient (HC) and the Magnetoresistance (MR) have been studied in two-dimensional systems. The HC
and the MR in Rectangular Quantum Wire (RQW) subjected to a crossed DC electric field and magnetic field in the presence of
a Strong Electromagnetic Wave (EMW) characterized by electric field are studied in this work. Using the quantum kinetic
equation for electrons interacting with optical phonons, we obtain the analytic expressions for the HC and the MR with a
dependence on magnetic field, EMW frequency, temperatures of systems and the length characteristic parameters of RQW.
These expressions are different from those obtained for bulk semiconductors and cylindrical quantum wires. The analytical
results are applied to GaAs/GaAs/Al. For this material, MR depends on the ratio of the EMW frequency to the cyclotron
frequency. Indeed, MR reaches a minimum at the ratio 5/4, and when this ratio increases, it tends towards a saturation value.
The HC can take negative or positive values. Each curve has one maximum and one minimum. When magnetic field increases,
the HC is  negative,  achieves a minimum value and then increases suddenly to a maximum with a positive value.  This
phenomenon differs from the one observed in cylindrical quantum wire, which does not have maximum and minimum values.
Keywords : hall coefficient, rectangular quantum wires, electron-optical phonon interaction, quantum kinetic equation
Conference Title : ICPEP 2016 : International Conference on Physics and Engineering Physics
Conference Location : Singapore, Singapore
Conference Dates : March 03-04, 2016

World Academy of Science, Engineering and Technology
International Journal of Physical and Mathematical Sciences

Vol:10, No:03, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
hy

si
ca

l a
nd

 M
at

he
m

at
ic

al
 S

ci
en

ce
s 

Vo
l:1

0,
 N

o:
03

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/4

14
42

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(03) 2016 1

https://publications.waset.org/abstracts/41442.pdf

