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A. Program Identification and General Information

	1  Program title and code: B.S. Degree in Physics

	2.  Total credit hours needed for completion of the program: 123(hundred twenty one
)

	3.  Award granted on completion of the program: Bachelor of Science (B.Sc.) degree in Physics



	4.  Major tracks/pathways or specializations within the program (eg. transportation or structural engineering within a civil engineering program or counselling or school psychology within a psychology program)

None



	5.  Intermediate Exit Points and Awards (if any) (eg. associate degree within a bachelor degree program)

None



	1. Professions or occupations for which students are prepared. (If there is an early exit point from the program (eg diploma or associate degree) include professions  or occupations at each exit point): Physicist/ Teacher/Industry employee



	7.  (a) New Program                            Planned starting date

     (b) Continuing Program     YES            Year of most recent major program review  2009
           Organization involved in recent major review (eg. internal within the institution, 

           accreditation review by  _______________________?  Other: External International Review organized by College of Sciences in Spring 2009.


	8  Name and position (eg department chair person) of faculty member managing or coordinating the program. Department Chair, Assistant Professor Dr. Abdulaziz Al-Jalal


	9.  Location if not on main campus or locations if program is offered in more than one location: Only offered in main Campus


B Program Context

	1 Explain why the program is needed. Physics is an integral part of the basic science education in most universities and colleges worldwide. Realizing their importance in the development and advancement of Saudi Arabia, KFUPM established the Department of Physics in 1963. The scope of Physics is quite broad and diverse, beginning with the Advancement in the fields of science and engineering is taking place at a very rapid rate. To keep pace with this development both the graduate and undergraduate programs are designed to cover a wide range of disciplines including; the preparatory year; science; applied engineering; engineering science; industrial management; environmental design; computer science and computer engineering.

 The objectives of the Department are extensive and include educational and research programs of internationally recognized standards, designed to prepare students for scientific positions in or out of academia. Services are being offered by the department both locally and nationwide. Locally, the department teaches general physics to all students including those in the College of Industrial Management and the College of Environmental Design. In addition, the department offers short courses for high school teachers, industry and hospital personnel, etc. The department also supplies other institutions with liquid Nitrogen and Helium produced in its cryogenic facility.

 a.  Summarize economic reasons, social or cultural reasons, technological developments, national policy developments or other reasons.

 See above

b.  Explain the relevance of the program to the mission of the institution.

The person who studies and practices physics must be interested in the physical world around him. He must have an inquiring mind and must always ask questions and try to find answers to them. Why is glass transparent? What are the unifying laws of the universe? How are TV pictures transmitted across the continents? The study of physics enables one to answer these and other fundamental questions.

A physicist therefore needs the broadest possible training as his field overlaps with those of mathematicians, chemists, engineers, and so on, and the reward is great! Besides the satisfaction of finding answers to fundamental questions, his training, which is the most versatile of all branches of science, gives enormous opportunities for a wide variety of employment.



	2.  Relationship (if any) to other programs offered by the institution/college/department.

a.  Does this program offer courses that students in other programs are required to take?  Yes                                                                                                                                                

      If yes, what should be done to make sure those courses meet the needs of students 

      in other programs? All engineering students take two basic courses in physics except college of management who take a single course, other departments more attached to physics take more than two courses such as Geology, Electrical engineers and Aerospace engineers students.  
Feedback from their department would be necessary.

We do consult each of the above departments about any necessary improvements in the course we offer to their students.
b.  Does the program require students to take courses taught by other departments?          Yes 

                                                                                                                                               No

     If yes, what should be done to make sure those courses in other departments meet 

     the needs of  students in this program?  Our students  take some Computer Science, Mathematics, Chemistry, Islamic & Arabic Studies and Phys. Ed. courses. No effort has been seen from the Departments offering these courses to tailor them to our students' needs. 


	3. Do the students who are likely to be enrolled in the program have any special needs or characteristics that should be considered in planning the program? (eg. Part time evening students, limited IT or language skills)      Yes              No  

If yes, what are they? Good maths talent, computer literacy and English skills are necessary (as all teaching is in English)



	4. What should be done in the program to respond to these special characteristics?

The program assumes some initial skills mentioned above, and develops them further.




C. Mission and Goals of the Program

	1. Program Mission Statement

Most technological advances and inventions ranging from the steam engine to the fastest computer are based on physics. One of the basic things a physicist learns is the scientific approach to problem-solving, namely, identifying a problem, analysing it, and finally, developing ways of solving it. This makes it easy for a physicist to fit in many fields, outside his specialty and be involved in most aspects of technological development. 

As we look to the future in Saudi Arabia, there are clearly technical manpower needs that are being planned for. However, there are many needs that cannot be foreseen and for those needs physicists will be needed. The physics major has been and will be the safety valve in the technological manpower needs of the Kingdom, as in all technologically advanced nations. However there is no need for every student to become a physicist but those scientifically gifted students who opt for careers in physics need to have their special talents developed fully so that they can make a maximum contribution to the scientific, academic and industrial growth of the country. Graduates of the KFUPM Physics Department are employed in research, teaching, computer programming and design. One finds KFUPM Physics students graduates working for firms such as ARAMCO, the Saudi Arabian Standards Organization, King Abdulaziz City for Science and Technology, the Chemical Industry, the Royal Saudi Forces, and many other private businesses. In addition, many of our students receive government scholarships and pursue graduate studies at universities abroad.


	2. List any major changes or strategic new developments planned for the program within the next three to five years to help achieve its mission.  For each change or development describe the major strategies to be followed and list the indicators that will be used to measure achievement.

Major Changes or Developments

Strategies

Indicators

Emphasizing Computational Techniques

Develop the Personal computer Lab, get new software

Equipment and software catalogues

Introducing more field related course-elements

Summer training, Senior projects

Written and oral reports




D.  Program Structure and Organization  
1 Program Description.
1.1 B.S. DEGREE REQUIREMENTS TC "B.S. DEGREE REQUIREMENTS" \f C \l "2" 
Every student majoring in Physics must complete the following curriculum:

 

i) General Education Courses (61 credit hours) 

ii) Core Courses (33 credit hours) 






iii)  Physics Elective Courses (12 credit hours)

iv) Mathematics Electives (6 credit hours)

v) Free Electives ( 9 credit  hours) 

Each student is expected to take 9 credit hours of free electives where at least 6 credit hours should be from outside his program.

vi) Summer Training (2 credit hours)

vii) Total Requirements (123 credit hours)

 Students are required to spend eight weeks in summer working in industry prior to the term in which they expect to graduate. They will be required to write a report and present it in a seminar at the Department.

Each student must take a total of 12 credit hours from the following physics elective courses: 

The total required credits for the B.Sc. degree in Physics are 123 semester-credit-hours.

	Subject
	Courses
	Credit Hours

	Classical Mechanics II
	PHYS 302
	3

	Laser Molecular Spectroscopy
	PHYS 307
	3

	Astrophysics
	PHYS 315
	3

	Physics of Nuclear Reactors
	PHYS 323
	3

	Radiation & Health Physics
	PHYS 353
	4

	Introduction to Medical Physics
	PHYS 365
	3

	Methods of  Theoretical Physics
	PHYS 371
	3

	Intro. to Computational Physics
	PHYS 373
	3

	Selected Experiments in Physics
	PHYS 404
	2

	Advanced Optics
	PHYS 411
	3

	Physics of Lasers
	PHYS 412
	3

	Cosmology and the Early Universe
	PHYS 416
	3

	Nuclear & Particle Physics
	PHYS 422
	3

	Introduction to Solid State Physics
	PHYS 432
	3

	Introduction to the Physics of Surface
	PHYS 434
	3

	Superconductivity
	PHYS 435
	3

	Particle Physics
	PHYS 441
	3

	Relativistic Quantum Mechanics
	PHYS 442
	3

	Introduction to Plasma Physics
	PHYS 461
	3

	Selected Topics in Physics
	PHYS 493
	3

	Guided Studies
	PHYS 495
	1


1.2 PHYSICS CURRICULUM
1.3  TC "PHYSICS CURRICULUM" \f C \l "2" 
	Course                       Title              LT   LB   CR  Course         Title             LT      BT    CR

	First Year (Preparatory)

	ENGL 
001
	Preparatory English I
	15       5      8
	ENGL 002

	Preparatory English II
	15        5      8     

	MATH    001

	Preparatory Math I
	3        1       4
	MATH 002

	Preparatory Math II
	3        1        4

	 ME     001

	Preparatory Shop I
	0        2       1
	ME 002

	Preparatory Shop II
	0        2        1

	PE  
001
	Prep Physical Education I
	0        2       1
	PE 
002
	Prep Physical Educ II
	0        2        1

	
	
	18      10   14
	
	
	18      10    14

	Total credits required in Preparatory Program: 28



	Second Year (Freshman)

	CHEM
101
	General Chemistry I
	3        4        4
	CHEM 102

	General Chemistry II
	3        4        4

	ENGL
101
	English Composition I
	3        0        3
	ENGL 102

	English Composition II
	3        0        3

	IAS
111
	Belief & Its Consequences
	2        0        2
	MATH 102

	Calculus II
	4        0        4

	MATH
101
	Calculus I
	4        0        4
	PE 102
102
	Physical Education II
	0        2        1

	PE
101
	Physical Education I
	0        2        1
	PHYS 102

	General Physics II
	3        3        4

	PHYS
101
	General Physics I
	3        3        4
	
	
	​​​​____________

	
	
	15        9      18


	
	
	13        9       16

	Third Year (Sophomore)

	ENGL
214
	Tech. Rep. Writing
	3        0        3
	IAS 211

	Ethics in Islam
	2        0        2

	IAS
101
	Practical Grammar
	2        0        2
	MATH 202

	Elementary Diff. Eqn.
	3        0        3

	MATH
201
	Calculus III
	3        0        3
	MATH xxx

	(Math Elective I)
	3        0        3

	PHYS
211
	Optics
	2        3        3
	PHYS 212

	Modern Physics
	3        3        4

	ICS
101
	Computer Program
	2        3        3
	xxx xxx

	(Free  Elec. I)
	3        0        3

	
	
	12      6       14
	
	
	14       3     15

	Fourth Year (Junior)

	IAS
201
	Arabic Writing
	2        0        2
	
	
	

	GS
xxx
	Social & Behavioral Sci.
	3        0        3
	IAS 311

	Shareah: Objectives & Sys.
	2        0        2

	PHYS
301
	Classical Mechanics  I
	3        0        3
	PHYS 304

	Experimental Physics II
	1        3        2

	PHYS
303
	Experimental Physics I
	2        3        3
	PHYS 306

	Electricity & Magnetism II
	3        0        3

	MATH
xxx
	(Math Elective II)
	3        0        3
	xxx           xxx
	(Free  Elective II)
	3        0        3

	PHYS
305
	Electricity & Magnetism I
	3        0        3
	PHYS 401
401
	Quantum Mech. & Appl. I
	3        0        3

	
	
	16       3      17
	
	
	12        3    13

	PHYS   399
	Summer Training
	0        0        2
	
	
	

	Fifth Year (Senior)

	IAS
301
	Styles of Literature
	2        0        2
	
	
	

	PHYS
402
	Quantum Mech. & Appl. II
	3        0        3
	IAS 4xx
4xx
	(Islamic Studies Elective)
	2        0        2

	PHYS
403
	Senior Physics Lab
	0        6        2
	PHYS xxx
xxx
	(Physics Elective II)
	3        0        3

	PHYS
xxx
	(Physics Elective I)
	3        0        3
	PHYS 4xx
4xx
	(Physics Elective III)
	3        0        3

	PHYS       409
	Physics Seminar
	1        0        1
	PHYS 4xx
4xx
	(Physics Elective IV)
	3        0        3

	PHYS
430
	Thermal & Statistical Phys.
	3        0        3
	xxx           xxx 
xxx
	(Free  Elective III)
	3        0        3

	
	
	12       6      14
	
	
	14       0     14

	Total credits required in Degree Program: 123



1.4 COURSE DESCRIPTIONS TC "COURSE DESCRIPTIONS" \f C \l "2" 
PHYS 101 General Physics I 







(3-3-4)
First course of calculus-based, general physics sequence. Particle kinematics and dynamics; conservation of energy and linear momentum; rotational kinematics; rigid body dynamics; conservation of angular momentum; simple harmonic motion; gravitation; the statics and dynamics of fluids.

 

Corequisite: MATH 101

  

PHYS 102 General Physics II







(3-3-4)

A continuation of PHYS 101. Wave motion and sound; temperature, first and second law of thermodynamics; kinetic theory of gases; Coulomb’s law; the electric field; Gauss’ law; electric potential; capacitors and dielectrics; D.C. circuits; the magnetic field; Ampere’s and Faraday’s laws.

 

Prerequisite:
PHYS 101

Co-requisite:
MATH 102

 

PHYS 133 Principles of Physics 







(3-3-4)

This is a non-calculus based physics course. Particle kinematics and dynamics, work, energy, and power. Kinetic theory of gases. Temperature, first and second laws of thermodynamics. Heat transfer. Wave motion and sound. Electricity and magnetism. Light and optics.

 

Prerequisite: None

 

PHYS 201 General Physics III  







(3-3-4)

A continuation of PHYS 101 and 102. Inductance; magnetic properties of matter, electromagnetic oscillations and waves; geometrical and physical optics. Relativity, introduction to quantum physics, atomic and molecular physics, nuclear physics, particle physics and cosmology.

 

Prerequisite: PHYS 102, MATH 102


For non-Physics Majors

 

PHYS 203 Electrical and Magnetic Properties of Materials  




 (3-0-3)

Concepts of Modern Physics: photons, electronic structure of isolated atoms; atoms bonding, crystal structure, energy bands in solids, insulators, semiconductors and conductors; electrons and holes in semiconductors, drift and diffusion, mobility, recombination and lifetime, conductivity; PN junctions, I (V) characteristic, applications; photo detectors, Light emitting diodes, Solar-cell, Bipolar transistor, MOSFET and JFET, Lasers, Magnetic Properties, Use of computer to simulate the effect of various physical properties of semiconductors on the I (V) characteristics of devices. 

Prerequisite: PHYS 102

PHYS 211 Optics 









(2-3-3)

An introductory course in Geometrical and Physical Optics. Nature and propagation of light; image formation-paraxial approximation; optical instruments; superposition of waves; standing waves beats; Fourier analysis of  harmonic periodic waves and wavepackets; two-beam and multiple-beam interference; polarization; Fraunhofer and Fresnel diffraction; holography; lasers.

 

Prerequisite:
PHYS 102

 

PHYS 212 Modern Physics 








(3-3-4)

Special relativity; quantum mechanics: the particle and wave aspects of matter; quantum mechanics in one and three dimensions, quantum theory of the hydrogen atom; atomic physics; statistical physics; selected topics in solid state physics; nuclear physics. 

 

Prerequisite: PHYS 102


Not open for credit to students who have taken PHYS 201.

 

PHYS 215 Introduction to Astronomy 






(3-0-3)

Celestial mechanics; the solar system; stellar measurement; stellar magnitudes and spectra; galaxies; cosmology.

 

Prerequisite: PHYS 102
PHYS 261 Energy 








(3-0-3)

A survey of energy sources and resources; a quantitative evaluation of energy technologies; the production, transportation, and consumption of energy. Nuclear energy; fossil fuels; solar energy; wind energy; hydropower; geothermal energy; MHD; energy storage and distribution; automotive transportation.

 

Prerequisite: PHYS 102
 

PHYS 271 Introduction to Special Relativity






(3-0-3)

Properties of space-time; the Lorentz transformation; paradoxes; four vector formulations of mechanics and electromagnetism.   

 

Prerequisites: PHYS 102

PHYS 301 Classical Mechanics I 







(3-0-3)

Newton’s laws of motion and conservation theorems, oscillations; non-linear oscillations and chaos; Computational study of forced oscillatory motion and nonlinear motion gravitation; Hamilton’s variational principle – Lagrangian and Hamiltonian Dynamics; Central force; Motion in a non-inertial reference frame.

 

Prerequisite:
MATH 202, PHYS 101

PHYS 302 Classical Mechanics II 







(3-0-3)

Planetary Motion; dynamics of a system of particles;  motion in a non-inertial reference frames; dynamics of rigid bodies; coupled oscillations; continuous systems; special theory of relativity; Computational study of coupled oscillatory motion and Euler’s equations.

 

Prerequisite:  PHYS 301

PHYS 303 Experimental Physics I 







(2-3-3) 

An introductory course in electronics and the methods of experimental physics. The physics of semi-conductors; junction transistor; amplifiers; feedback circuits; oscillators; nonlinear devices; digital electronics; digital logic; counters and registers; analog-to-digital converters.

 

Prerequisite:  PHYS 212 or PHYS 201

 

PHYS 304 Experimental Physics II
  






(1-3-2) 

Methods of experimental physics. Analysis of experimental data. Relationship between theory and experiment. Curve fitting processes; fundamental of the theory of statistics; evaluation of experimental data; estimation of errors: Selected experiments in physics will be performed in conjunction with lecture material.

 

Prerequisite:  PHYS 303

 

PHYS 305 Electricity and Magnetism I 






(3-0-3)
   

Introduction to classical electromagnetic theory based on vector calculus. Electrostatics; Laplace and Poisson’s equations; Dielectric media and magnetostatics fields in matter; Computer will be used to solve electromagnetic problems. 

 

Prerequisite:
PHYS 102 and MATH 202

 

PHYS 306 Electricity and Magnetism II






 (3-0-3) 

A continuation of Physics 305. Electrodynamics; Electromagnetic waves; Electromagnetic radiation and relativity. 

 

Prerequisite:
PHYS 305

 

PHYS 307 Laser Molecular Spectroscopy 






(3-0-3) 

Introduction to lasers; laser in time-resolved and in frequency-resolved spectroscopy; basic elements of spectroscopy; rotational, vibrational, and electronic spectroscopy.

 

Prerequisite:
PHYS 212 or PHYS 201

 

PHYS 315 Astrophysics 








(3-0-3) 

Basic methods for obtaining information about stars: stellar positions, size, luminosity, spectra. Methods for deducing stellar parameters from those observations. Newtonian gravitation, spectral analysis, Doppler shift, interaction of matter and radiation. Modeling the structure of stars. Pulsating stars, novae and supernovae. Collapsed stars (white dwarfs, neutron stars, and black holes). Stellar systems and clusters, Galaxies, systems of galaxies, filament and voids.

 

Prerequisite: PHYS 212 or PHYS 201

  

PHYS 323 Physics of Nuclear Reactors 






(3-0-3) 

Nuclear reactions and fission; the multiplication factor and nuclear reactor criticality; homogeneous and heterogeneous reactors; the one-speed diffusion theory; reactor kinetics; multi group diffusion theory; Computer will be used in simple criticality calculations and reactor kinetics.

 

Prerequisite: PHYS 212 or PHYS 201, MATH 202

 PHYS 353 Radiation and Health Physics (3-3-4) 

Properties of ionizing radiation; interaction of radiation with matter, detection methods, dosimetry, biological effects of radiation, external and internal radiation protection.

 

Prerequisite: PHYS 212 or PHYS 201

  

PHYS 365 Introduction to Medical Physics 






(3-0-3) 

Biomechanics; sound and hearing; pressure and motion of fluids; heat and temperature; electricity and magnetism in the body; optics and the eye; biological effects of light; use of ionizing radiation in diagnosis and therapy; radiation safety, medical instrumentation. 

 

Prerequisite: PHYS 201 or PHYS 212

 

PHYS 371 Methods of Theoretical Physics 






(3-0-3) 

Functions of a complex variable; contour integration; partial differential equations; special functions; numerical techniques.

 

Prerequisite: MATH 202

Not open for credit to students who have taken MATH 301.
  

PHYS 373 Introduction to Computational Physics 





(2-3-3)

Computer simulation of physical systems. Simulation techniques; programming methods; comparison of ideal and realistic systems; limitations of physical theory; behavior of physical systems.

 

Prerequisites:
PHYS 212 or PHYS 201, ICS 101 



Not open for credit to students who have taken MATH 321 or SE 301.

 

PHYS 399 Summer Training







(0-0-2)

Students are required to spend eight weeks in summer working in industry prior to the term in which they expect to graduate. They will be required to write a report and present it in a seminar at the Department.

 

Prerequisite:  ENGL 214, Junior Standing and approval of the department.

PHYS 401 Quantum Mechanics and Applications I 





(3-0-3)


This course deals with the fundamentals of non-relativistic quantum mechanics. Failures of classical physics in describing microscopic phenomena. Mathematical tools and basic postulates of Quantum Mechanics. Matrix formulation of Quantum Mechanics. The Schrodinger equation and its application to various one-dimensional systems. Orbital angular momentum. Applications of Quantum Mechanics to the study of three-dimensional systems. Wavefunctions for some of the above systems and related expectation values obtained via computer packages. 

 

Prerequisite:  MATH 202, PHYS 301

  

PHYS 402 Quantum Mechanics and Application II 





(3-0-3)

This course is a continuation of Physics 401. Addition of angular momenta. Time-independent perturbation theory. The variational method and its applications. Schrodinger, Heisenberg and Interaction pictures. Time-dependent perturbation theory. Scattering Theory. Identical particle systems. Approximate solutions of several Schrodinger equations obtained via computer packages.

 

Prerequisite: PHYS 401

PHYS 403 Senior Physics Laboratory 






(0-6-2)

A number of experiments selected both for their importance in the historical development physics and their educational value in presenting the techniques used in experimental physics correlation of the experimental work with theory are stressed.

 

Prerequisites: PHYS 304

 

PHYS 404 Physics Project Laboratory 






(0-6-2)

A laboratory course, which offers an opportunity for students to carry out experimental projects, based on their special interests and ideas to study physical phenomena. Faculty help students determine the feasibility of proposed projects.

 

Prerequisites:: PHYS 403

 

PHYS 409 Physics Seminar








(1-0-1)

Students are given the opportunity to present and attend lectures on topics of current research interest.

 

Prerequisites: Senior standing

 

PHYS 411 Advanced Optics 







(3-0-3)


Fourier transforms and applications, theory of coherence, interference spectroscopy, auto correlation function, fluctuations, optical transfer functions, diffraction and Gaussian beams, Kirchhoff diffraction theory, theory of image formation, spatial filtering, aberrations in optical images, interaction of light with matter, crystal optics, nonlinear optics, lasers.

 

Prerequisites: PHYS 306

 

PHYS 412 Physics of Lasers 







(3-0-3)

Stimulated emission and coherence; population inversion; Gaussian beam propagation; optical resonators and cavity modes; stability criteria; unstable resonators; phase conjugate resonators; oscillation threshold and gain; line broadening; gain saturation; density matrix formulation and semi-classical theory of lasers; lasers without inversion; Q-switching, mode-locking and pulse compression.

 

Prerequisite: PHYS 306 or Consent of the Instructor

PHYS 416 Cosmology and the Early Universe 






(3-0-3)

Distance scale of the universe. Hubble expansion and modeling by non-Euclidean spaces. The steady state models: Einstein, De Sitter, Lemaitre. Continuous creation models: Bondi, Hoyle-Harlikar. The relativistic evolution equation and Friedmann’s expanding models. Cosmology and nucleosynthesis. Gamow’s big bang model. Phase transitions and the thermal history of the universe. Problems of the standard model of cosmology: horizons and structure formation. Solution by inflationary models using grand unified field theories, their problems and the revised inflationary scenarios. 

 

Prerequisite: PHYS 212 or PHYS 201, Math 202

 

PHYS 422 Nuclear and Particle Physics 






(3-0-3)

Study of Nuclear and Particle Physics with the help of Quantum Mechanics. Nuclear properties, forces between nucleons, nuclear models, radioactive decays and detectors, nuclear reactions, accelerators. Fundamental particles, forces, the subnuclear zoo. Two-body bound and scattering problems, nuclear forces, models, etc. studied both analytically and via computer packages.

 

Prerequisite: PHYS 401

 

PHYS 430 Thermal and Statistical Physics 






(4-0-4)

Statistical physics, developing both thermodynamics and statistical mechanics simultaneously. Concepts of  temperature, laws of thermodynamics, entropy, thermodynamic relations, free energy. Applications to phase equilibrium, multicomponent systems, chemical reactions, and thermodynamic cycles. Application of statistical mechanics to physical systems; introduction to treatment of Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac statistics with applications. Computational aspects of free-energy entropy magnetization for various classical and quantum distributions.

 

Prerequisite: PHYS 401

 

PHYS 432 Introduction to Solid State Physics 






(3-0-3)

Introductory concepts in crystal diffraction and the reciprocal lattice. Crystal bonding; lattice vibrations; thermal properties of insulators; free electron theory of metals; band theory; semiconductors, introduction to superconductivity. Simple band structure calculations using computer software packages.

 

Prerequisite: PHYS 401 

 

PHYS 434 Introduction to the Physics of Surface





(3-0-3)

A course may be offered in conjunction with current research at the Surface Science Laboratory. Preparation of clean surfaces; experimental methods such as XPS, UPS, Auger, and LEED; thin films; surface states; temperature effects. 

 

Co-requisite: PHYS 432

 

PHYS 435 Superconductivity 







(3-0-3)

Experiment and phenomenology, the two fluid model. Perfect conductance and electrodynamics of superconductors. Thermodynamics of the phase transition, type I and type II superconductors. Ginzburg Landau phenomenological theory of type II superconductors: coherence length, vortices, Abrikosov vortex lattice, critical fields and vortex flow dynamics. The microscopic theory of BCS and the concept of electron pairing. High Tc superconductivity. 

 

Prerequisite: PHYS 401

PHYS 441 Particle Physics 








(3-0-3)

Accelerators and detectors; the subnuclear zoo; symmetries and conservation laws; the quark model; the gauge principle.

 

Prerequisite: PHYS 401

 

PHYS 442 Relativistic Quantum Mechanics 






(3-0-3)

Relativistic spin zero particle; the Klein-Gordon equation; relativistic spin one-half particles; the Dirac equation; propagation theory.

 

Corequisite: PHYS 402

 

PHYS 461 Introduction to Plasma Physics






(3-0-3)

An introduction to plasma Physics: Single-particle motions; plasmas vs fluids; waves in plasmas; diffusion and resistivity; equilibrium and stability; a simple introduction to kinetic theory; nonlinear effects; controlled fusion.

 

Prerequisite: PHYS 306

 

PHYS 493 Selected Topics in Physics 





  
(1-3 credits)

Selected topics of special interest to students. This course may be repeated for credit as an investigation in depth of a single topic or as a survey of several topics.

 

Prerequisite: consent of the instructor

 

PHYS 495 Guided Studies 








(1-0-1)

Guided reading and reporting on special topics by individual students under the guidance of faculty members.

 

Prerequisite: consent of the instructor.

E. Regulations for Student Assessment and Verification of Standards

1. Regulations or policies for allocation and distribution of grades 

	If the institution, college, department or program has policies or regulations dealing with the allocation or distribution of students grades state the policy or regulation, or attach a copy.

Depending on the nature of the course, the students' performance in courses are evaluated by a combination of written examinations, quizzes, seminars, term projects, homework assignments, laboratory- or field work, and final exams. All examinations, except the finals, are scheduled by the instructors themselves. The final examinations, which are mandatory for all courses, are scheduled by the Deanship of Admission and Registration. The duration of the final examinations are between two and three hours.

THE GRADING SYSTEM APPLICABLE AT KFUPM

A+ 95 – 100 4.00 Exceptional

A 90 – Less than 95 3.75 Excellent

B+ 85 – Less than 90 3.50 Superior

B 80 – Less than 85 3.00 Very Good

C+ 75 – Less than 80 2.50 Above Average

C 70 – Less than 75 2.00 Good

D+ 65 – Less than 70 1.50 High-Pass

D 60 – Less than 65 1.00 Pass

F Less than 60 0.00 Fail

IP – – In Progress

IC – – Incomplete

DN – 0.00 Denial

NP 60 or above – No grade-Pass

NF Less than 60 – No grade-Fail

W – – Withdrawn

WP – – Withdrawn with Pass

WF – 0.00 Withdrawn with Fail

AU – – Audit


2. What processes will be used for verifying standards of achievement (eg check marking of sample of tests or assignments? Independent assessment by faculty from another institution)  (Processes may vary for different courses or domains of learning. )  

	At present, our Department is also being accredited by the British Geological Survey. Upon their recommendations, we shall study the possibility of introducing of a kind of "external examiner" system wherever appropriate




F  Student Administration and Support

1.  Student Academic Counselling

	Describe arrangements to be made for academic counselling and advice for students, including both scheduling of faculty office hours and advice on program planning, subject selection and career planning (which might be available at college level)  

· Students at KFUPM have all means for knowing their own academic standing and the study requirements according to the University and College standards and regulations. The University publishes and distributes the Undergraduate Bulletin every two years where all University, College, and Program requirements are described. Among others, the mission, objectives, course requirements and course options for the Geology and Geophysics degrees offered by the ESD department are also provided in the Bulletin. 

· The advising system at KFUPM has changed  in the last  years from an advisor-based to a student-based system. Students now can perform early-registration, registration, drop and add courses,  without the need to consult their academic advisors. In specific circumstances however students must consult with their respective advisors or the Chairman to get approval for special requests. The ESD Faculty are asked to stay in their office during these activities in case their advice is needed.

· Similarly, Faculty are asked to stay in their office a full day after the final grades have been posted to discuss with the students their exam results. 

· The University's Student Affairs Department offers several academic and social services from the date the student joins KFUPM until graduation. These include housing, student activities, cooperative program, and summer training program. Student Affairs also runs the Counseling and Advising Center (CAAC) where any student can participate in professional, academic, social or personal skills improvement programs. The Student Affairs organizes annual Career Days where students can meet  local industry representatives,  and observe the job market. 

· Students are encouraged to join local and international professional societies (in case of ESD the relevant societies are: Dhahran Geoscience Society, SEG, AGU, AAPG, etc.)  and are invited and urged to  attend local technical meetings and departmental seminars.




2. Student  Appeals

	 Attach regulations for student appeals on academic matters, including processes for consideration of those appeals.

Apparently, this is  not discussed in the Undergraduate Bulletin


G. Text and Reference Material

	1. What process is to be followed by faculty in the program for planning and acquisition of text, reference and other resource material including electronic and web based resources?

The adopted textbooks for teaching are frequently evaluated by the course instructors. Proposed new textbooks, either as a replacement for an existing one or a book for a new course are first evaluated by the Textbook Subcommittee of the Curriculum Committee, and discussed and recommended by the Department Council before forwarding it to obtain College and University approval.



	2. What processes are to be followed by faculty in the program for evaluating the adequacy of book, reference and other resource provision?

Recommended textbooks are discussed at the Departmental Council Meeting.




H. Faculty 

1.  Appointments

	Summarize the process of employment of new faculty to ensure that faculty are appropriately qualified and experienced for their teaching responsibilities.

· All faculty members in the ES
 Department hold Ph.D. degrees and graduated from reputed universities. They have diverse backgrounds of academic and non-academic experiences.

· Faculty appointments are made from candidates of outstanding technical competence and on the basis of demonstrated achievement in teaching, research and industrial experience. The recruitment procedure is applied to all faculty positions that include professorial ranks, instructors, lecturers, and research assistants.

Professorial rank faculty and lecturers

The procedure for recruiting new professorial rank faculty and lecturers is the following:

· Advertisement of available faculty openings for professorial rank faculty members and lecturers is published in the University's web-page, the departmental web-page, local journals and professional international journals. The applicants are requested to provide complete resumes and application forms, along with photocopies of official transcripts/degrees, list of publications, especially those published in the refereed professional journals, and at least 4 referees with their complete address and email address.

· Application files for professorial rank, instructor and lecturer positions are reviewed by the Departmental Search Committee; for research assistants by an ad hoc Committee. 

· The Department Council discusses the case, then the Chairman in consultation with the Dean of College of Sciences submits the request to the Vice Rector for Academic Affairs who will advise the Dean of the Faculty and Personnel Affairs to complete the recruitment process. The recommended application files along with the proposed academic ranks, salary ranges and teaching responsibilities are then forwarded to the Rector for final approval. 

· The University might arrange personal interviews with the applicants in their locations. In this case the interview reports are sent to the Chairman. 

Research/ Graduate Assistants

· Only excellent applicants who graduated with high academic records  are evaluated by an ad hoc Committee for recruitment in the department. The Chairman forwards  the recommended application files to the Dean of Graduate Studies for final approval. 

· Graduating students with outstanding academic achievements are encouraged to join as graduate assistants. 




2. Participation in Program Planning, Monitoring and Review

	Explain  the process for consultation with and involvement of faculty in monitoring program quality, annual review and planning for improvement.

All faculty are involved in the different  program planning, and self-assassment exercises




3.  Professional; Development

	What arrangements are made for professional development of faculty for:

(a)  Improvement of skills in teaching?

· Most faculty attend lectures and Short Courses organized by the Academic Development Center (ADC) of the University, devoted to such topics as: effective teaching, use of instructional technology in teaching, peer consultation and effective research.

· There has been recent interest  in the ADC grants and fellowships for research on enhancing teaching and student learning,  and grants of developing online courses. 
(b)  Other professional development including knowledge of research and developments in their field of teaching?

· The faculty members actively participate in the weekly seminar program of the Department (see Appendix E).

· The methods used by Faculty to keep themselves current in their discipline are shown in the next  Table 
 Table: Ways the ESD 
Faculty keep themselves current in their discipline. Listed in order of decreasing popularity  

Way of self-education                  

Per cent

Reading technical papers

100

Reading books

92

By internet

92

Attending conferences

75

Attending Short Courses

75

Attending Seminars

75

Attending workshops

67

Other

33




4.  Preparation of New Faculty

	Describe the process used for orientation and/or induction of new, visiting or part time faculty to ensure full understanding of the program and the role of the course(s) they teach as components within it.

There is no special procedure for this




5. Part Time and Visiting Faculty

	Provide a summary of Program/Department/ College/institution policy on appointment of part time and visiting faculty.  (ie. Approvals required, selection process, proportion of total faculty etc.) 

Part time and visiting faculty mostly participate in Graduate teaching. In each case, this must be discussed and approved by the departmental, and College Council. 


I.  Program Evaluation and Improvement Processes

1. Effectiveness of Teaching

	a.  What processes will be used to evaluate and improve the strategies planned for developing learning in the different domains of learning?  (eg. assessment of learning achieved, advice on consistency with learning theory for different types of learning, assessment of understanding and skill of faculty in using different strategies) 

Analysis of student evaluations, questionnaires to graduating students and alumni



	b.  What processes will be used for evaluating the skills of faculty in using the planned strategies?

Analysis of student evaluations, questionnaires to graduating students and alumni




2. Overall Program Evaluation

	a. What strategies will be used in the program for obtaining assessments of the overall quality of the program and achievement of its intended learning outcomes: 


	

	

	


	b.  What key performance indicators will be used to monitor and report annually on the quality of the program?

Grade distribution

	c. What processes will be followed for reviewing these assessments and planning action to improve the program?

Dept. Chairman discusses these issues with individual faculty  in connection with his Self evaluation.


Attachments. 

1.  Copies of regulations and other documents referred to in template preceded by a table of contents.

(All have been attached at the proper place)

2. Course specifications for all courses including field experience specification if applicable..

(It is included)

Allocation of Responsibilities for Learning Outcomes to Courses

	Learning Outcomes
	GEOP Courses (in order of the Catalogue)

	     Course Code and

     Number
	202
	204
	205
	315
	320
	399
	402
	404
	405
	415
	430
	450
	455
	465
	470
	472
	475
	478
	480
	CHEM
101
	CHEM
102

	Knowledge 

    Facts

     Concepts, theories

     Procedures
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	x

x

x
	x

x

x
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√

	Cognitive Skills

    Apply skills when asked

     Creative  thinking and problem solving
	X

√
	X

√
	X

√
	X

√
	X

√
	√
x
	X

√
	X

√
	X

x
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√

	Interpersonal Skills and Responsibility
	

	Responsibility for own                     learning
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Group participation and leadership
	x
	x
	x
	x
	x
	√
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Act responsibly-personal and professional situations
	x
	x
	x
	x
	x
	√
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Ethical standards of behaviour
	x
	x
	x
	x
	x
	√
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Communication  IT and Numerical Skills
	

	    Oral and written             communication
	x
	x
	x
	x
	x
	√
	√
	x
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	    Use of IT
	x
	x
	√
	x
	√
	√
	√
	√
	√
	x
	x
	x
	x
	x
	x
	x
	x
	√
	x
	x
	x

	    Basic maths and statistics
	x
	x
	√
	x
	√
	x
	√
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	√
	x
	x
	x

	Psychomotor Skills
	x
	x
	x
	√
	x
	√
	√
	x
	x
	x
	√
	x
	x
	x
	x
	x
	x
	x
	x
	√
	√


 √       Major Responsibility    x    Minor Responsibility

(Note:  Add additional sheets if necessary to provide for all required courses in the program including any courses offered by other departments)

Allocation of Responsibilities for Learning Outcomes to Courses

	Learning Outcomes
	Courses

	     Course Code and

     Number
	ICS
103
	ENGL

	IAS
	GS
xxx 4
	MATH
101
	MATH
102
	MATH
201
	MATH
202
	PHYS
101
	PHYS
102
	PHYS
201
	
	
	
	
	
	
	
	
	
	

	Knowledge 

    Facts

     Concepts, theories

     Procedures
	√

√

√
	x

x

x
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	√

√

√
	
	
	
	
	
	
	
	
	
	

	Cognitive Skills

    Apply skills when asked

     Creative  thinking and problem solving
	X

√
	X

x
	X

x
	X

x
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	X

√
	
	
	
	
	
	
	
	
	
	

	Interpersonal Skills and Responsibility
	

	Responsibility for own                     learning
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	Group participation and leadership
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	Act responsibly-personal and professional situations
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	Ethical standards of behaviour
	x
	x
	√
	√
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	Communication  IT and Numerical Skills
	

	    Oral and written             communication
	x
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	    Use of IT
	√
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	    Basic maths and statistics
	√
	x
	x
	x
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	
	
	
	
	
	

	Psychomotor Skills
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	


 √       Major Responsibility    x    Minor Responsibility

(Note:  Add additional sheets if necessary to provide for all required courses in the program including any courses offered by other departments) 



Y





Y





Y





No








�121 or 123? You told us 121 but correct one looks like 123


�My openion


�Can we replace this with something else?


�Do we have any such societies in physics?


�Can we replace this with Physics?


�What is EDS?


�Is this table same for physics?


�This table seems complicated, need your help. Can we just copy and paste from the 2005 document though the format is different?


�This table seems complicated, need your help. Can we just copy and paste from the 2005 document though the format is different?
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