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Abstract 

The electronic band structure of GaxIn1-x As alloy is calculated by using the local empirical 
pseudo-potential method including the effective disorder potential in the virtual crystal 
approximation. The compositional effect of the electronic energy band structure of this alloy is 
studied with composition x ranging from 0 to 1. Various physical quantities such as band gaps, 
bowing parameters, refractive indices, and high frequency dielectric constants of the considered 
alloys with different Ga concentrations are calculated. The effects of both temperature and 
hydrostatic pressure on the calculated quantities are studied. The obtained results are found to be 
in good agreement with the available experimental and published data. 
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Abstract 

Particle transport problem in an absorbing, scattering and homogeneous semi-infinite medium 
with pure-triplet scattering is considered. The medium is subjected to externally incident 
radiation. The problem is solved by using an efficient and accurate method of analysis which 
utilizes trial functions based on Case's eigenmodes plus a linear combination of exponential 
functions. This trial function is used in the integral form of the transport equations, which 
transfer it to a system of algebraic equations in unknown expansion coefficients. The expansion 
coefficients are used to calculate some physical quantities as the albedo and the net flux at the 
boundary of the medium. Numerical results are reported and compared with that calculated by 
another trial functions.   

Accession Number: WOS:000311514300011   

Document Type: Article   

Language: English   

Author Keywords: Radiative transfer; Albedo problem; Semi-infinite; Triplet scattering   

KeyWords Plus: ANISOTROPIC SCATTERING; REFLECTING BOUNDARY; 
ATMOSPHERE; TRANSPORT   

Reprint Address: Gharbiea, DA (reprint author)  

 Mansoura Univ, Fac Sci Damietta, Dept Phys, Mansoura, Egypt. 
Source:  INDIAN JOURNAL OF PHYSICS  Volume: 86   Issue: 12   Pages: 1131-1137   DOI: 
10.1007/s12648-012-0145-8   Published: DEC 2012   

Publisher: INDIAN ASSOC CULTIVATION SCIENCE, INDIAN J PHYSICS, JADAVPUR, 
KOLKATA 700 032, INDIA   

Web of Science Categories: Physics, Multidisciplinary   

Research Areas: Physics   

IDS Number: 043AI   

ISSN: 0973-1458   



9 
 

 
References: 
1. Title:  Milne problem for linearly anisotropic scattering and a specular and diffuse reflecting 
boundary  Author(s): Atalay, MA 
Source:  JOURNAL OF QUANTITATIVE SPECTROSCOPY & RADIATIVE TRANSFER  
Volume: 72   Issue: 5   Pages: 589-606   DOI: 10.1016/S0022-4073(01)00143-1   Abstract 
Number: A2002-07-0560-008   Published: MAR 1 2002   

2. Title:  Effects of Fresnel and diffused reflectivities on light transport in a half-space medium   
Author(s): Degheidy, AR; Krim, MSA 
Source:  JOURNAL OF QUANTITATIVE SPECTROSCOPY & RADIATIVE TRANSFER  
Volume: 61   Issue: 6   Pages: 751-757   DOI: 10.1016/S0022-4073(98)00061-2   Abstract 
Number: A1999-11-4225-006   Published: APR 1999   

3. Title:  Albedo problem for pure-triplet scattering in finite planar media   
Author(s): Degheidy, A. R.; El-Depsy, A.; Gharbiea, D. A. 
Source:  INDIAN JOURNAL OF PHYSICS  Volume: 85   Issue: 4   Pages: 575-585   DOI: 
10.1007/s12648-011-0060-4   Published: APR 2011   

4. Title:  Milne's problem for anisotropic scattering medium with specular reflecting boundary  
Author(s): EL-Depsy, A; Gharbiea, DA; Krim, MSA 
Source:  JOURNAL OF QUANTITATIVE SPECTROSCOPY & RADIATIVE TRANSFER  
Volume: 98   Issue: 3   Pages: 379-393   DOI: 10.1016/j.jqsrt.2005.05.096   Published: APR 
2006   

5. Title:  A new approach to discrete-ordinates neutron transport in plane geometry   
Author(s): Ganguly, K.; Allen, E.J.; Victory, H.D. , Jr. 
Source:  Transport Theory and Statistical Physics  Volume: 20   Issue: 1   Pages: 3-28   DOI: 
10.1080/00411459108204706   Abstract Number: A1991-084395   Published: 1991   

6. Title:  Efficient and accurate method for radiation transfer problems   
Author(s): Haggag, MH; Degheidy, AR; ElDepsy, A 
Source:  JOURNAL OF QUANTITATIVE SPECTROSCOPY & RADIATIVE TRANSFER  
Volume: 58   Issue: 1   Pages: 19-32   DOI: 10.1016/S0022-4073(97)00042-3   Abstract Number: 
A1997-20-4440-002   Published: JUL 1997   

7. Title: [not available] 
Author(s): Ishimaru, A. 
Source:  Wave Propagation and Scattering in Random Media  Published: 1978   
Publisher: Academic Press 

8. Title:  ON THE SINGULAR EIGENFUNCTIONS FOR LINEAR TRANSPORT IN AN 
EXPONENTIAL ATMOSPHERE   
Author(s): LARSEN, EW; POMRANING, GC; BADHAM, VC 
Source:  JOURNAL OF MATHEMATICAL PHYSICS  Volume: 21   Issue: 9   Pages: 2448-
2454   DOI: 10.1063/1.524681   Abstract Number: A1981-000121   Published: 1980   

9. Title: [not available] 
Author(s): LeCaine, J. 



10 
 

Source:  MT-131 Atomic Energy Projects  Published: 1974   
Publisher: National Research Council of Canada, Otario 

10. Title: [not available] 
Author(s): Mead, L R; Papanicolaou, N. 
Source:  J. Math. Phys.  Volume: 25   Pages: 2004   Published: 1984   

11.  Title:  DIFFUSE REFLECTION FROM A SEMI-INFINITE ATMOSPHERE    
Author(s): POMRANIN.GC 
Source:  ASTROPHYSICAL JOURNAL  Volume: 159   Issue: 1P1   Pages: 119-&   DOI: 
10.1086/150295   Abstract Number: A1970-015989   Published: 1970   

12.Title:  NEAR-INFINITE-MEDIUM SOLUTIONS OF THE EQUATION OF TRANSFER   
Author(s): POMRANING, GC 
Source:  JOURNAL OF QUANTITATIVE SPECTROSCOPY & RADIATIVE TRANSFER  
Volume: 44   Issue: 3   Pages: 317-338   DOI: 10.1016/0022-4073(90)90010-4   Abstract 
Number: A1991-077998   Published: SEP 1990   

13. Title:  AN EXTENSION OF EDDINGTON APPROXIMATION   
Author(s): POMRANIN.GC 
Source:  JOURNAL OF QUANTITATIVE SPECTROSCOPY & RADIATIVE TRANSFER  
Volume: 9   Issue: 3   Pages: 407-&   DOI: 10.1016/0022-4073(69)90036-3   Published: 1969   

14. Title: [not available] 
Author(s): Pomraning, G C. 
Source:  Phys. Sci.  Volume: 19   Pages: 515   Published: 1990   

15. Title:  Quantum Teleportation   
Author(s): Prakash, Hari 
Conference:  Conference on Laser and Their Applications in Basic and Applied Sciences  
Location: Visva-Bharati Univ, Dept Phys, West Bengal, INDIA Date: FEB 14-17, 2009  
Sponsor(s): Univ Coll Sci M N Saha Auditorium  
Source:  INDIAN JOURNAL OF PHYSICS  Volume: 84   Issue: 8   Pages: 1021-1029   DOI: 
10.1007/s12648-010-0096-x   Published: AUG 2010   

16. Title:  CALCULATING RAYLEIGH-SCATTERING FROM PARTICULATE SURFACES 
AND SATURNS RINGS  Author(s): WOLFF, M; DOLLFUS, A 
Source:  APPLIED OPTICS  Volume: 29   Issue: 10   Pages: 1496-1502   DOI: 
10.1364/AO.29.001496   Abstract Number: A1990-078912   Published: APR 1 1990   

  



11 
 

 

Temperature and hydrostatic pressure dependence of the electronic structure of AlxGa1-
xAs alloys 

Author(s): Degheidy, AR   (Degheidy, Abdel Razik)[ 1 ] ; Elkenany, EB  (Elkenany, Elkenany 
Brens)[ 1 ] 

[ 1 ] Mansoura Univ, Fac Sci, Dept Phys, Mansoura, Egypt 

E-mail Addresses: kena@mans.edu.eg   
 

Abstract    

The study of the electronic band structure of AlxGa1-xAs alloy is calculated within the local 
empirical pseudo-potential method including the effective disorder potential into the virtual 
crystal approximation. Monotonic decreasing and increasing functions are obtained for the 
temperature and pressure dependent form factors, respectively. Some physical quantities as band 
gaps, bowing parameters, refractive indices, and dielectric constants of the considered alloy with 
different Al concentration are calculated under the effects of temperature and hydrostatic 
pressure. The obtained results have been found in good agreement with the experimental and 
published data. (C) 2012 Elsevier Ltd. All rights reserved.   
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Abstract 

This work is concerned with the dependence of the electronic energy band structures for GaAs1-
xPx alloys on temperature and pressure that is based on local empirical pseudo-potential method. 
The band structures of GaAs1-xPx alloys were calculated in the virtual crystal approximation 
using the EPM which incorporates compositional disorder as an effective potential.  

It was found that temperature and pressure dramatically change the crossover energies, refractive 
index and dielectric constant of the alloys.  

The calculated energy band gaps, bowing parameters, refractive indices, and dielectric constants 
of GaAs1-xPx alloys with different phosphide concentrations are found in close agreement with 
the published data.  

Therefore it can be stated that the temperature and pressure are highly significant when studying 
and operating devices based on GaAs1-xPx alloys. (C) 2012 Elsevier Ltd. All rights reserved.   
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The electronic structure of Ge, GaP and InP semiconductors under hydrostatic pressure based on 
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