MSc in Physics

Degree Plan



Credits Required

0



Core Courses


0



Elective Courses


12



Thesis



12



Non-credit Philosophy of Science
24

	Course Code
	Course Title
	Credit
	Category

	
	
	
	Core
	Elective

	SCIE  6002
	Philosophy of Science
	0
	*
	

	PHYS  6001
	Classical Mechanics
	3
	*
	

	PHYS  6002
	Classical Electrodynamics
	3
	*
	

	PHYS  6003
	Quantum Physics
	3
	*
	

	PHYS  6004
	Statistical Physics
	3
	*
	

	PHYS  6011
	Quantum Theory 
	3
	
	*

	PHYS  6012
	Solid State Theory
	3
	
	*

	PHYS  6013
	Advanced Topics in Condensed Matter Physics
	3
	
	*

	PHYS  6014
	Physics of Disordered Materials
	3
	
	*

	PHYS  6015
	Surface Physics
	3
	
	*

	PHYS  6016
	Experimental Techniques in Physics
	3
	
	*

	PHYS  6017
	Physics of Fluids
	3
	
	*

	PHYS  6018
	Group Theoretical Methods in Physics
	3
	
	*

	PHYS  6019
	Particle Physics
	3
	
	*

	PHYS  6020
	Lasers and Optoelectronics
	3
	
	*

	PHYS  6021
	General Theory of Relativity
	3
	
	*

	PHYS  6022
	Liquid Crystals and Liquid Crystal Devices
	3
	
	*

	PHYS  6023
	Physics of Low Dimensional Semiconductor Devices
	3
	
	*

	PHYS 7000
	Thesis
	0
	*
	


Research Interests:

· Liquid Metals and Alloys; Disordered Materials and Fluids.

· Magnetism and Magnetic Materials.

· Characterization of Liquid Crystal Materials.

· Mössbauer Spectroscopy.

· Oxides and Alloys.

· Optical Characterization of Semiconductor Material.

· Electrical and Optical Properties of Semiconductor Devices.

· Optical Properties of Ferroelectric Liquid Crystals.

· Photonuclear Reactions.

· X-ray Crystallography, SEM, Semiconductors, Liquid Crystals, Traditional Medicine.

· Fluids, Liquid Metals and Polymers.

· Fabrication and Characterization of Thin Films.

· High Energy Physics, Quasi Crystals.

· Theory and Simulation of Liquids and Liquid Crystals.

· Photoluminescence of SiC.

· Geophysics of Shallow Surfaces.

· Density Functional Theory and Application to Fluid Interfaces.

· Structure and Thermodynamic Properties of Metallic Alloys.

· Surface Physics to study the structure and composition of thin films and mano materials. 

Research Groups:

The research activities of the Physics Department are centered around six research groups encompassing condensed matter theory, high energy physics theory, liquid crystal materials, Mössbauer spectroscopy, semiconductor devices and surface physics. Where possible, Thesiss are undertaken which are relevant to Oman; these are not only fundamental research problems but also applied research. The department has an excellent record of scientific publications in peer reviewed international scientific journals and presentations at scientific conferences. The diverse nature of this research is seen in the recent projects. These include studying problems such as the nature of forces, structure and energetics of solid materials, liquid metals and fluids, experimental x-ray diffraction, Mössbauer and susceptibility measurements on Omani chromites, characterization of semiconductor materials suitable for solar cells, the composition of Omani traditional medicines and studies on environmental pollutants and metallic corrosion in Oman. 

Research Facilities :

There are a number of advanced and research-level laboratories. The degree plan includes courses, which have components of these laboratories. Students` projects are mainly carried out in these laboratories. The various research laboratories contain:

(i) Three Mössbauer spectrometers capable of making temperature dependent measurements from 12 K to 1000 K and at various applied magnetic fields up to 1 T. An additional technique is the conversion electron Mössbauer spectroscopy (CEMS) which can be applied to investigate the properties of physical surfaces (Thin films) and the surface properties after various treatments, e.g. corrosion. 

(ii) An automatic Faraday magnetic susceptibility system working up to 1.2 T and temperatures from 77-1000 K. A vibrating sample magnetometer (VSM) system has been installed in the Magnetism Lab. It can generate a magnetic field up to 1.5 Tesla and has a temperature range of 77-1000 K.

(iii) For surface science studies an ultra-high vacuum (UHV) instrument equipped with photoelectron spectroscopy (XPS) and Auger electron spectroscopy (AES), ultra violet photoelectron spectroscopy (UPS) and spot profile analysis low electron diffraction (SPA-LEED), reflection high energy electron diffraction (RHEED), lon scattering spectroscopy (ISS),  is available in the department. The instrument is used to determine the elemental composition of the surface, probing the surface order and structure and allows the study of band structure of different materials. 

(iv) Two vacuum coating systems capable of producing semiconductor devices. Auto 500 Magnetron sputtering-deposition system with turbo molecular pump. 

A DC Magnetron sputtering system that can deposit    high quality multilayers or thin films that are only a few atomic layers thick, with precision control. 

(v) Refractometer, dielectric bridge, interfacial tension and thermal microscopy unit for determining liquid crystal properties.

(vi) Computational Physics Laboratory: An 8-node Beowulf Linux Cluster running RedHat Linux 7.2, C3, Intel Compilers, MPICH, OpenPBS and MOSIX. Used for running Parallel Code Simulations. A Dual Processor Xeon Workstation Running RedHat 7.3. Used for Code development and Graphic Visualization. 2 Dual Processor Sun Blade 1000 Workstation-Servers as part of a shared college facility.

All these research facilities together with various college facilities such as Scanning Electron Microscope (SEM), X-ray diffraction and X-ray fluorescence are employed in the various research activities of the department and in student projects.

The departmental electronic workshop and two mechanical workshops are available to cater for the need to design, manufacture and repair experimental instruments. Students are encouraged to learn and practice in these workshops. The two liquefaction plants, which supply liquid nitrogen to the University, are also run under the supervision of the Physics Department.

Faculty:

A. A.Yousif , Full Professor

PhD 1979, Nuclear Physics, Sussex, UK .

M. Koca, Full Professor

PhD 1971, High Energy  Physics, University of Ankara, Turkey.

R. N. Singh, Full Professor 

PhD 1977, Disordered Materials,  Metallic Glasses, Liquid Metals &Alloys, Fluids, University of Bhagalpur, India.

S.M.M. Rahman, Full Professor  

PhD 1980, Dhaka, Condensed Matter, Metals and Alloys, Dhaka, Bangladesh and Bristol, UK.

A.K. George, Associate Professor  

PhD 1980, Liquid Crystals, Characterization of liquid crystal materials, University of Baroda, India.

A.D. Al-Rawas, Associate Professor 

PhD 1994, Mossbauer Spectroscopy, University of Liverpool, UK.

C. Carboni, Associate Professor

PhD 1986, Display Devices, Liquid Crystals, University of Manchester, UK

C. Ercil, Associate Professor

PhD 1979, Nuclear Physics, Brown University, USA  .

I. Ali, Associate Professor 

PhD 1995, Condensed Matter, Fluids, Interfaces, Polymers, University of Wisconsin, USA 

.

I. Al-Omari, Associate Professor

PhD 1996, Condensed Matter, University of  Nebraska. USA .

M. Elzain, Associate Professor  

PhD 1978, Magnetism, Computational Magnetism, Birmingham, UK.

S. Osman, Associate Professor 

PhD 1988, Liquids, Physics of Fluids, East Anglia, UK.

A Sellai, Assistant Professor

PhD 1991,  S/C devices, Fabrication of Si based devices, Nottingham, UK.

A. M. Gismelseed, Assistant Professor 

PhD 1991, Nuclear Solid State, Mossbauer Spectroscopy, University of Khartoum, Sudan.

F. Gard, Assistant Professor

PhD 2000, Experimental Condensed Matter Physics, University of La Trobe, Australia.

H. Widattallh, Assistant Professor

Ph.D 1996, Experimetnal Nuclear Condeused Matter Physics, Namjiing Universtiy, China .

K. Bouziane, Assistant Professor

PhD 1996, Material Science, Magnetic Sensors, Univeristy of Paris, France.

M. Al-Barawani, Assistant Professor

PhD 1995, Computer Simulation, Liquid Crystals, Colloids, Bristol University, UK.

M. Al-Bousaidy, Assistant Professor

PhD 2001, Mathematical and Theoretical Physics, Loughborough, UK .

S. Al-Harthy , Assistant Professor 

PhD 1996, Solid State Physics , Surface Physics, University of Warwick, UK.

S. Al-Shedhani, Assistant Professor

Ph.D 2003, Computational cosmology, Universtiy of Sussex, UK.

S. Arafin, Assistant Professor

PhD 1988, Geophysics and Hydrogeology, University of Science, Malaysia.


