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1- (ISI journal paper) Eshghi, Hosein; Mootabian, Mahnaz " A quantitative study on the
effect of nitrogen concentration on two dimensional electron gas (2DEG) mobility in dilute
nitride GaAsN/AlGaAs heterostructure " Solid State Communications 151 (2011) 80-83.

2- Mootabian, Mahnaz; Eshghi, Hosein "Study on electrical transport properties of 2-
dimensional electron gas in dilute nitride GaAs(N)/AlGaAs nano-heterostructure"

international congress on nanoscience and nanotechnology shiraz (2010).
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7- Chemical Beam Epitaxy
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1- Bowing parameter
2- Band Anti Crossing
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1- Tow Dimentional Electron Gas
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1- Heterojunction Bipolar Transistors
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1- Material Parameters
2- Vegard’s Law
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1-Matthiessen rule

2-Acoustic deformation potential scattering

3- Piezoelectric scattering

4- Polar-optical phonon (LO) scattering

5- Ionized impurity scattering due to remote donors
6- Ionized impurity scattering due to interface charges
7- Dislocation scattering

8- Random alloy scattering

9- Cluster alloy scattering
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Abstract

Through the last decade wide research programs have considered the physical
properties of (In)GaAs;xNx as dilute nitride semiconductors. In these materials with
small and direct band gap of about 1eV wuseful applications in electronic and
optoelectronic  devices is expected. Among those AlGaAs/(In)GaAs; <Ny
heterostructures with square and triangular quantum wells have found great interests
due to their unique properties of two dimensional electron gas (2DEG) formation close
to the interface can be used as a conductive channel.

In this research work we are mainly interested on the data analysis of the electrical
transport properties of two dimensional electron gas in various dilute nitride
semiconductor heterostructures grown by MBE method. These analyses are mainly
based on Fermi-Dirac distribution and Matthiessens’s rule for the variations of electron
density and their mobility versus temperature, respectively. According to our results: (a)
scattering mechanisms including N-cluster alloy, random alloy and N-related
dislocations are the dominant scattering mechanism deteriorating the 2D electron
mobility; (b) an increment in the nitrogen molar fraction of the quantum well layer leads
to a drop in the electron concentration as a result of more N-related trap states in the
layer; (c) annealing process affects on crystal defects reduction and this in turn

improves the electron mobility in the material.

Key Words: Dilute Nitride Semiconductor, Heterostructure, Two Dimensional Electron

Gas, Electrical Transport Properties, Scattering Mechanisms.
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