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BACHELOR OF SCIENCE (PHYSICS) SESSION 2011/2012 
(122 CREDITS) 

1.  UNIVERSITY COURSES (21 CREDITS) 
# Please Refer Program Structure 

2. PROGRAMME CORE COURSES (101 CREDITS) 

(I) COMPULSORY COURSES (73 CREDITS) 

LEVEL 1 (18 Credits) 
COURSE 

CODE COURSE NAME PRE-REQUISITE CREDIT 

SMES1102 Basic Mathematical Methods STPM Mathematics /Equivalent 3 
SMES1103 Beginning Mathematical Methods SMES1102 3 

SMES1201 Vibrations and Waves STPM Physics/Equivalent & STPM 
Mathematics /Equivalent 2 

SMES1202 Thermal Physics STPM Physics/Equivalent & STPM 
Mathematics /Equivalent 2 

SMES1203 Modern Physics STPM Physics/Equivalent & STPM 
Mathematics /Equivalent 2 

SMES1204 Basic Electronics STPM Physics/Equivalent & STPM 
Mathematics /Equivalent 2 

SMES1205* Experimental Methods STPM Physics/Equivalent & STPM 
Mathematics /Equivalent 2  

SMES1271* Practical Physics STPM Physics/Equivalent & STPM 
Mathematics /Equivalent 2 

* Courses to be taken concurrently. 
LEVEL 2 (36 Credits) 
SMES2104 Electronics SMES1204 3 
SMES2105 Numerical and Computational Methods SMES1103 3 
SMES2171 Fundamental Physics Practical  SMES1205 & SMES1271 2 
SMES2173 Electronics Practical SMES1204 & SMES1271 2 
SMES2174 Applied Physics Practical SMES1271 & SMES2209 4 
SMES2201 Quantum Mechanics SMES1103 & SMES1201 & SMES1203 3 
SMES2203 Mathematical Methods SMES1103 3 
SMES2204 Mechanics SMES1103 & SMES1201 & SMES1203 3 
SMES2205 Statistical Physics SMES1103 & SMES1202 3 
SMES2206 Electricity and Magnetism SMES1103 & SMES1201 3 
SMES2207 Electromagnetism SMES2206 3 
SMES2208 Optics SMES1103 & SMES1201  2 
SMES2209 Instrumentation SMES1204 & SMES1205 2  
LEVEL 3 (19 Credits) 

SMES3171 
Microprocessor and Microcomputer 
Practical 

SMES2173 2 

SMES3201 Nuclear Physics SMES2201 3 
SMES3202 Physics of Atoms and Molecules SMES2201 3 
SMES3203 Solid State Physics SMES2201 & SMES2205 3 

SMES4181 

Project  
(Note: begins in Semester I; 4 credit hours 
in Semester I and 4 credit hours in 
Semester  II) 

SMES2201 & SMES2205 &  SMES2171 & 
SMES2174 & SMES3171  8  

(II) PROGRAMME ELECTIVE COURSES (18 CREDITS) 

SMES2103 Modern Optics SMES2208 3 
SMES2404 Atmospheric Physics SMES1103 & SMES1202  3 
SMES2405 Gas Discharge Physics SMES1103 & SMES1202 & SMES1203 3 
SMES2406 Radiation Physics SMES1103 & SMES1203 3 
SMES2407 Astrophysics and Cosmology SMES1103 & SMES1202 & SMES1203 3 
SMES2408 Polymer Physics SMES1103 & SMES1203 3 
SMES2409 Biophysics SMES1103 & SMES1202 & SMES1203 3 
SMES3102 Microprocessor  SMES2173 3 
SMES3103 Computational Techniques SMES2105 3 
SMES3111 Advanced Quantum Mechanics  SMES2201 3 
SMES3112 Advanced Electromagntism Theory SMES2207 3 
SMES3122 Digital Electronics SMES2104 3 
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SMES3303 Advanced Mathematical Methods SMES2203 3 
SMES3306 Plasma Physics SMES2405 3 
SMES3307 Elementary Particle Physics SMES2201 3 

SMES3311 
Classical Mechanics and General 
Relativity 

SMES2204 3 

SMES3323 Plasma Technology SMES2405 3 
SMES3341 Complex and Nonlinear Systems SMES2205 3 

SMES3391 Industrial Training 
SMES2201 & SMES2205 & SMES2171 & 
SMES2174 & SMES3171 3 

SMES3404 Laser Physics SMES1203 3 
SMES4301 Advanced Solid State Physics SMES3203 3 
SMES4321 Semiconductor Devices SMES2201 3 
SMES4322 Optoelectronics SMES1204 3 
SMES4323 Materials Science SMES2201 3 
SMES4325 Photonics  SMES1203 3 

(III) NON CORE COURSES (10 CREDITS) 
 * Courses Offered by Other Institute/Department of Specialization within Faculty of Science 
   (Please refer to the Non Core Courses from other Institute/Department within the Faculty of Science) 

 

PROGRAMME GOAL 

1. To produce graduates with vast knowledge and sound understanding in physics along with practical, analytical and 
mathematical skills for a physicists. 

2. To produce graduates with oral and written communication skills and ability to work effectively in various diciplines as a 
team. 

3. To produce graduates with high commitment towards ethical practice and appreciation towards enviromental, social and 
safety factors in carrying out their work. 

4. To produce graduates with independent learning and problem solving skills which can be used in diversed  careers. 
 
 
PROGRAMME LEARNING OUTCOMES 

At the end of the Degree of Bachelor of Science (Physics) programme, graduates are able to: 

1. Demonstrate proficiency in the basic knowledge in the major fields of physics (classical mechanics, electricity and 
magnetism, quantum mechanics, statistical mechanics and thermodynamics) and the field of applied physics (e.g. solid state 
physics, optics, nuclear physics, atomic physics, etc.). 

2. Demonstrate practical skills in physics such as designing, setting up experiments, collecting and analyzing data, identifying 
sources of error, interpreting experimental results and connecting results to related physics concepts or other scientific 
theories. 

3. Value the need for sustainable development in the practice of physics for the needs of society and the environment. 
4. Demonstrate capability in seeking creative and practical solutions to meet the requirements and changes dictated by the 

work environment in a scientific, professional and ethical way. 
5. Demonstrate communication, leadership and team work skills particularly in relating scientific and technical information 

through both written and oral presentations. 
6. Apply physics principles to novel situations, both in the classroom and in research settings, through critical thinking, problem 

solving, mathematical and computer modeling, and laboratory experimentation. 
7. Manage effectively the rigor and discipline it takes to be a good scientist with efficient time management and appropriate use 

of resources. 
8. Apply their physics experience and knowledge to explore opportunities in entrepreneurship world. 
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BACHELOR OF SCIENCE (PHYSICS) SESSION 2011/2012 
COURSE PLANNING FOR 7 SEMESTERS – SUGGESTION 1 

	
  

COMPONENT SEMESTER 1 SEMESTER 2 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

University 
Courses 

GTEE1101/2/3/4 
English Language 

3 
GTEE1101/2/3/4 
English Language 

3 

16 

GXEX1412 Basic 
Entrepreneurship 
Culture 

2 
GXEX1401 
Information Skills 

1 

SXEX1411 Introduction 
to Science and 
Technology Studies 

3 
GXEX1414 Islamic 
And Asian Civilization 
(TITAS)  

2 

  
GXEX1411@ Ethnic 
Relations 

2 

Compulsory 
Courses 

SMES1102 Basic 
Mathematical Methods 

3 

SMES1103 
Beginning 
Mathematical 
Methods 

3 

18 
SMES1201 Vibrations 
and Waves 

2 
SMES1202 Thermal 
Physics 

2 

SMES1203 Modern 
Physics 

2 
SMES1205 
Experimental 
Methods 

2 

SMES1204 Basic 
Electronics  

2 
SMES1271 Practical 
Physics 

2 

Total credits  17  17 34 
	
  

COMPONENT SEMESTER 3 SEMESTER 4 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

University 
Courses 

XXXX# Co-curricular* 2 
  5 

SXEX1102 Statistics 3 

Compulsory 
Courses 

SMES2201 Quantum 
Mechanics 

3 
SMES2104 
Electronics 

3 

26 

SMES2205 Statistical 
Physics 

3 
SMES2206 Electricity 
and Magnetism 

3 

SMES2209 
Instrumentation 

2 SMES2208 Optics 2 

SMES2171 
Fundamental Physics 
Practical 

2 
SMES2174 Applied 
Physics Practical 

4 

SMES2173 
Electronics Practical 

2 

SMES3171 
Microprocessor and 
Microcomputer 
Practical 

2 

Non-core 
Courses   

S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

 
4 4 

Total Credits  17  18 35 
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COMPONENT SEMESTER 5 SEMESTER 6 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

Compulsory 
Courses  

SMES2204 
Mechanics 

3 
SMES2207 
Electromagnetism 

3 

23 

SMES2105 Numerical 
and Computatonal 
Methods 

3 
SMES3203 Solid 
State Physics 

3 

SMES3201 Nuclear 
Physics 

3 SMES4181 Project 4 

SMES4181 Project 4   

Elective 
Courses 

SMESXXXX 
PROGRAMME 
ELECTIVE 
COURSES 

3 
SMESXXX 
PROGRAMME 
ELECTIVE COURSES 

6 9 

Non-core 
Courses 

S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

2   2 

Total Credits  18  16 34 
 

COMPONENT SEMESTER 7 TOTAL 
CREDITS 

OVERALL TOTAL 
CREDITS COURSE CREDIT 

University Courses    21 

Compulsory Courses 

SMES2203 
Mathematical 
Methods 

3 

6 73 
SMES3202 Physics 
of Atoms and 
Molecules 

3 

Elective Courses 
SMESXXXX 
PROGRAMME 
ELECTIVE 
COURSES 

9 9 18 

Non-core Courses 
S____XXXX 
PROGRAMME 
NON-CORE 
COURSE‡ 

4 4 10 

Total Credits  19 19 122 
 

‡ Students may choose any course offered by department/institute other than the Physics Department in the Faculty of Science. 
*Students may choose any course offered by other faculties (except Faculty of Science) listed by the Section for Co-curricular 
Courses, External Faculty Electives and TITAS (SKET). 
@For international students, this course is replaced with GXEX1413 Introduction to Malaysia. 
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COURSE PLANNING FOR 7 SEMESTERS – SUGGESTION 2 
	
  

COMPONENT SEMESTER 1 SEMESTER 2 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

University 
Courses 

GTEE1101/2/3/4 
English Language 

3 
GTEE1101/2/3/4 
English Language 

3 

16 

GXEX1412 Basic 
Entrepreneurship 
Culture 

2 
GXEX1401 
Information Skills 

1 

SXEX1411 Introduction 
to Science and 
Technology Studies 

3 
GXEX1414 Islamic 
And Asian Civilization 
(TITAS) 

2 

  
GXEX1411@ Ethnic 
Relations 

2 

Compulsory 
Courses 

SMES1102 Basic 
Mathematical Methods 

3 

SMES1103 
Beginning 
Mathematical 
Methods 

3 

20 

SMES1204 Basic 
Electronics 

2 
SMES1201 
Vibrations and Waves 

2 

SMES1205 
Experimental Methods 

2 
SMES1202 Thermal 
Physics 

2 

SMES1271 Practical 
Physics 

2 

SMES1203 Modern 
Physics 

2 

SMES2173 
Electronics Practical 

2 

Total Credits  17  19 36 
	
  

COMPONENT SEMESTER 3 SEMESTER 4 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

University 
Courses 

XXXX# Co-curricular* 2 
  5 

SXEX1102 Statistics 3 

Compulsory 
Courses 

SMES2203 
Mathematical 
Methods 

3 
SMES2201 Quantum 
Mechanics 

3 

28 

SMES2204 
Mechanics 

3 
SMES2205 Statistical 
Physics 

3 

SMES2206 Electricity 
and Magnetism 

3 

SMES2105 
Numerical and 
Computational 
Methods 

3 

SMES2209 
Instumentation 

2 
SMES2174 Applied 
Physics Practical 

4 

SMES2171 
Fundamental Physics 
Practical 

2 

SMES3171 
Microprocessor and 
Microcomputer 
Practical 

2 

Non-core 
Courses   

S____XXXX 
PROGRAMME NON-
CORE COURSE‡ 

2 2 

Total Credits  18  17 35 
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COMPONENT SEMESTER 5 SEMESTER 6 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

Compulsory 
Courses 

SMES2104 
Electronics 

3 SMES2208 Optics 2 

19 SMES3201 Nuclear 
Physics 

3 
SMES3203 Solid 
State Physics 

3 

SMES4181 Projet 4 SMES4181 Project 4 

Elective 
Courses 

SMESXXXX 
PROGRAMME 
ELECTIVE 
COURSES 

6 
SMESXXX 
PROGRAMME 
ELECTIVE COURSES 

6 12 

Non-core 
Courses 

S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

2 
S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

2 4 

Total Credits  18  17 35 
 

COMPONENT SEMESTER 7 TOTAL 
CREDITS 

OVERALL TOTAL 
CREDITS COURSE CREDIT 

Compulsory Courses    21 

Compulsory Courses 

SMES2207 
Electromagnetism 

3 

6 73 SMES3202 Physics 
of Atoms and 
Molecules 

3 

Elective Courses 
SMESXXXX 
PROGRAMME 
ELECTIVE 
COURSES 

6 6 18 

Non-core Courses 
S____XXXX 
PROGRAMME 
NON-CORE 
COURSE‡ 

4 4 10 

Total Credits  16 16 122 
 

‡ Students may choose any course offered by department.institute other than the Physcis Department in the Faculty of Science. 
*Students may choose any course offered by other faculties (except Faculty of Science) listed by the Sections for Co-Curricular, 
External Faculty Elctives and TITAS (SKET). 
@For international students, this course is replaced with GXEX1413 Introduction to Malaysia. 
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COURSE PLANNING FOR 7 SEMESTERS – SUGGESTION 3 
	
  

COMPONENT SEMESTER 1 SEMESTER 2 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

University 
Courses 

GTEE1101/2/3/4 
English Language 

3 
GTEE1101/2/3/4 
English Language 

3 

16 

GXEX1412 Basic 
Entrepreneurship 
Culture 

2 
GXEX1401 
Information Skills 

1 

SXEX1411 Introduction 
to Science and 
Technology Studies 

3 
GXEX1414 Islamic 
And Asian Civilization 
(TITAS) 

2 

  
GXEX1411@ Ethnic 
Relations 

2 

Compulsory 
Courses 

SMES1102 Basic 
Mathematical Methods 

3 

SMES1103 
Beginning 
Mathematical 
Methods 

3 

20 

SMES1202 Thermal 
Physics 

2 
SMES1201 
Vibrations and Waves 

2 

SMES1205 
Experimental Methods 

2 
SMES1203 Modern 
Physics 

2 

SMES1271 Practical 
Physics 

2 

SMES1204 Basic 
Electronics 

2 

SMES209 
Instrumentation 

2 

Total credits  17  19 36 
	
  

COMPONENT SEMESTER 3 SEMESTER 4 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

University 
Courses 

XXXX# Co-curricular* 2 SXEX1102 Statistics 3 5 

Compulsory 
Courses  

SMES2205 Statistical 
Physcis 

3 
SMES2201 Quantum 
Mechanics 

3 

27 

SMES2206 Electricity 
and Magnetism 

3 
SMES2203 
Mathematical 
Methods 

3 

SMES2208 Optics 2 
SMES2174 Applied 
Physics Practical 

4 

SMES2104 
Elektronics 

3 

SMES3171 
Microprocessors and 
Microcomputers 
Practical 

2 
SMES2171 
Fundamental Physics 
Practical 

2 

SMES2173 
Electronics Practical 

2 

Non-core 
Courses  

 S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

2 2 

Total credits  17  17 34 
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CREDIT SEMESTER 5 SEMESTER 6 TOTAL 
CREDITS COURSE CREDIT COURSE CREDIT 

Compulsory 
Courses 

SMES2204 
Mechanics 

3 
SMES2105 Numerical 
and Computatonal 
Methods 

3 

23 SMES2207 
Electromagnetism 

3 
SMES3203 Solid 
State Physics 

3 

SMES3201 Nuclear 
Physics 

3 SMES4181 Project 4 

SMES4181 Project 4   

Elective 
Courses 

SMESXXXX 
PROGRAMME 
ELECTIVE 
COURSES 

3 
SMESXXX 
PROGRAMME 
ELECTIVE COURSES 

6 9 

Non-core 
Courses 

S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

2 
S_____XXXX  
PROGRAMME NON-
CORE COURSE‡ 

2 4 

Total Credits  18  18 36 
 

CREDIT SEMESTER 7 TOTAL 
CREDITS 

OVERALL TOTAL 
CREDITS COURSE CREDIT 

Compulsory Courses    21 

Elective Courses 

SMES3202 Physics 
of Atoms and 
Molecules 

3 3 73 

Elective Courses 
SMESXXXX 
PROGRAMME 
ELECTIVE 
COURSES 

9 9 18 

Non-core Courses 
S____XXXX 
PROGRAMME 
NON-CORE 
COURSE‡ 

4 4 10 

Total Credits  16 16 122 
 

‡ Students may choose any course offered by department.institute other than the Physcis Department in the Faculty of Science. 
*Students may choose any course offered by other faculties (except Faculty of Science) listed by the Section for Co-curricular 
Courses, External Faculty Electives and TITAS (SKET). 
@For international students, this course is replaced with GXEX1413 Introduction to Malaysia. 
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NON-CORE COURSES 
(For students from other institute/departments in Faculty of Science.  Students may choose any of the following course) 

 
COURSE 

CODE 
  COURSE NAME PRE-REQUISITE CREDIT 

SMES1201 Vibrations and Waves STPM Physics/Equivalent & STPM 
Mathematics/Equivalent 2 

SMES1202 Thermal Physics STPM Physics/Equivalent & STPM 
Mathematics/Equivalent 2 

SMES1203 Modern Physics STPM Physics/Equivalent & STPM 
Mathematics/Equivalent 2 

SMES1204 Basic Electronics STPM Physics/Equivalent & STPM 
Mathematics/Equivalent 2 

SMES1501§ Fundamentals of Matter SPM Science/Equivalent 2 
SMES1502§ Fundamentals of Particles and Forces SPM Science/Equivalent 2 
§ Courses SMES1501 and SMES1502 are equivalent to STPM Physics. 
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DEPARTMENT OF PHYSICS  
Knowledge in Physics is essential for one to truly 
understand science. Physics is an amazing field as the 
origin of the universe is now much understood through the 
study of physics. 

The Department of Physics, University of Malaya was 
established in 1961 to train students who wish to study 
physics comprehensively and to lead research in physics in 
Malaysia. The department offers the Bachelor of Science, 
Master of Science and the Doctor of Philosophy degrees. 
Students who graduate with the Bachelor of Science degree 
from the Department of Physics have the capability to hold 
various positions in the government and private sectors, as 
well as to pursue their studies to the higher degree levels in 
the field of physics or other related fields. 

Courses for the Bachelor of Science are conducted in the 
modes of lecture, tutorial, practical and project in which 
students participate in various research under the 
supervision of the academics in the department. At the 
Master’s degree level, students may choose to enrol for the 
Master’s programme by course work and/or by research. 
The Ph.D. programme is conducted only in the form of 
research only. 

The Department of Physics has attracted many students to 
enroll in the Faculty of Science. In the 2010/2011 academic 
session, a total of 32 students have enrolled in Bachelor of 
Science (Physics) programme. At the postgraduate level, 13 
students are currently enrolled in the Master of Science 
(Applied Physics) programme by course work, 55 students 
in the Master of Science programme by research, and 61 
students in the Doctor of Philosophy programme. 
International students covers 31% of the total students 
number in postgraduate level. The Department of Physics 
has also successfully acquired research funding under the 
6th through 10th Malaysia Plan, and the department is now 
equipped with modern and sophisticated facilities for 
teaching and research.  

The Department of Physics aims to provide the best 
teaching in physics and to produce graduates who are 
authoritative in physics. At the same time, the Department of 
Physics, University of Malaya also emphasizes on research 
activities in order to continue to excel and lead in this 
important field of physics. 

 

ACADEMIC STAFF DIRECTORY 

HEAD OF DEPARTMENT: 

Professor Dr. Harith Ahmad, PhD(Wales), MSc(Wales), BSc 
(Mal), MIPM 
(Photonics) 
 
PROFESSOR: 
Abdul Kariem Hj Mohd Arof, PhD(Mal), MSc(Wales), 
BSc(Mal) 
(Applied Material, Battery, Advanced Material) 
Keshav N. Shrivastava, PhD(IIT Kanpur), DSc (Kolkata), FICC, 
F.Inst.P.(UK), C.Phys., FNASc., FUSI 
(Condensed Matter Theory, Superconductivity, Quantum Hall 
Effect) 
Kwek Kuan Hiang, PhD(Mal), MSc(Mal), BSc(Mal), MIPM  
(Laser and Plasma Physics) 
Mohd Zambri Zainuddin, PhD (Durham), BSc (Mal), 
FRAS(UK) IAU (Paris), MIPM 
(Astronomy, Astrophysics and Instrumentation) 
Datin Saadah Abdul Rahman, PhD(Mal), MSc(Indiana), 
BSc(Indiana), FIPM 
(Semiconductor Physics and Technology)  
Sithi Vinayakam Muniandy, DPhil(Oxford), MSc(UKM), 
BSc(UKM), MIPM, MInstP 
(Statistical Physics, Stochastic Dynamics, Fractals) 
Wan Ahmad Tajuddin Wan Abdullah, PhD (Lond), DIC, 
BSc(Lond), ARCS, FIPM (Complex System, Neuron Network, 
Econophysics, High Energy Particle Physics) 
Wan Haliza Abd. Majid, PhD(Sheffield), MSc(Mal), 
BSc(Aberystwyth), FIPM, 
(Low Dimensional Materials, Organic Electronics, Advanced 
Materials) 
Wong Chiow San, PhD (Mal), MSc(Mal), BSc(Mal), FASc, 
CPhys, MInstP(UK), FIPM 
(Plasma Physics and Technology, Pulsed Technology) 
Yusoff Mohd Amin, PhD (Birmingham), MSc(Birmingham), 
BSc(Salf), CRadP MSRP(UK), MIPM  
(Radiation Physics, Environmental Radiation) 
Zainol Abidin Ibrahim, PhD(Durham), BSc(Mal), MIPM  
(Physical Electronics, Elementary Particle Detectors) 
 
EMERITUS PROFESSOR: 
Low Kum Sang, PhD(Texas), BSc(Mal), FIPM 
(Nuclear Physics, Laser Physics, Pulsed Power Technology) 
 
ASSOCIATE PROFESSOR: 
Anis Faridah Md Nor, PhD(Manc), MSc(Mal), BSc(Mal), 
IEEE 
(Magnetic Sensor Instrumentation, Noise Characterization in 
Magnetic Tunnel Junctions) 
Chew Khian-Hooi, PhD(USM), BSc(Mal) 
(Microscopic and phenomelogical studies of ferroics, with a 
particular focus on ferroelectrics) 
Chin Oi Hoong, PhD(Mal), MSc(Mal), BSc(Mal) 
(Plasma Physics and Technology) 
Hasan Abu Kassim, PhD(Manc), MSc(Manc), BSc(Mal), 
MIPM  
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(Theoretical Nuclear Physics, Neutrino Astrophysics) 
Mayeen Uddin Khandaker, PhD(KNU), MSc(CU), BSc(CU) 
(Charged-Particle Activation Analysis, Neutron Activation 
Analysis, Gamma-Ray Spectrometry) 
Panakal John Jojo, PhD(AMU,India),  M.Phil.(AMU, India), 
M Sc (MGU, India) 
(Applie Nuclear Physics, Radiation Physics and Dosimetry) 
Ramesh T.Subramaniam, PhD(Mal), MTech (Mat. Sc) 
(Mal), BSc (Mal) 
(Polymer Electrolytes, Advanced Materials) 
Raymond Ooi C. H., PhD (Konstanz), MEng(Sing), 
BSc(USM) 
(Quantum and Nonlinear Optics, Laser Spectroscopy, 
Photonic Materials) 
Roslan Md Nor, PhD(Queens), MSc(Wales), BSc(Mal) 
(Applied Plasma, Materials Characterization, Advanced 
Material) 
Rosli H Mahat, MPhil(Southampton), MS(California-
Riverside), BA(Macalester), AIPM 
(Environmental Radiation) 
Rustam Puteh, PhD(Durham), BSc(Mal) 
(Physics of Materials) 
Siti Meriam Ab Gani, PhD(Durham), BSc(Mal), MIPM 
(Solid-State Physics, Study of Structure of Materials) 
Zurina Osman, PhD(Mal), BSc(Mal) 
(Advanced Materials, Polymeric Materials, Battery)  
 
LECTURER: 
Abdurahim A. Okhunov, PhD(Uzbekistan),  
MSc(Uzbekistan) 
(Nuclear Physics, Radiation Technology and Energy) 
Ahmad Shuhaimi Abu Bakar, DEng(NIT, Japan), 
MEng(NIT, Japan), BEng(NIT, Japan) 
(III-V Nitride Semiconductors, Optoelectronics Fabrication) 
Bijan Nikouravan, PhD(India), MSc(India), BSc(Iran) 
(Theoretical Astrophysics, General Relativity)  
Chiu Wee Siong, PhD(Nottingham), MSc(UKM), BSc(UKM) 
(Magnetic and semiconductor nanostructures synthesis and 
charaterization; photocatalysis)  
Daefalla M. Tawati, PhD(USM), Msc(Libya), Bsc(Libya),  
(Glassy Materials) 
Huang Nay Ming, PhD(UKM), MSc(UKM), BSc(UKM) 
(Graphene, Nanomaterials, Solar energy) 
Khaulah @ Che Som Sulaiman, PhD(Mal), MSc(UKM), 
BSc(Mal)  
(Solar Energy, Organic Electronics) 
Lim Hong Ngee, PhD(UPM), MSc(UKM), BSc(UKM) 
(Nanocomposites Research) 
Ramesh Kasi,  PhD., MS (By research)., B.E.(Chem) 
(Corrosion coatings, antifouling coatings, polymer 
electrolytes) 
Reza Rahbari Ghahnavyeh, PhD(Russia), MSc (Russia), 
BSc(Iran) 
(Materials Synthesis and processing, Physical metallurgy, 
Complex Physical Systems) 
Rozalina Zakaria, Phd (UK), MSc (Mal), Bsc (UPM) 
(Optics, Laser Physics, Photonics) 
Siti Rohana Majid, PhD(Mal), BSc(Mal) 
(Polymer Membrane, Advanced Material) 
Tay Buang Ann, PhD (Texas), BSc (Mal) 
(Open Quantum Systems) 
Vengadesh Periasamy, PhD (Mal), MSc Appl Phys (Mal), 
BSc (Mal) 
(Photosynthetic Biomaterials, Langmuir-Blodgett,  Nano-
Gaps, DNA based Sensors and Single Molecular 
Electronics) 
Woon Kai Lin, PhD(Hull), BSc(Hull) 

(Carbon based electronics and optoelectronics) 
Yap Seong Ling, PhD(Mal), MSc(Mal), BSc(Mal) 
(Plasma Physics and Technology, Plasma Fusion and 
Radiation) 
Zamri Zainal Abidin, PhD(Manc.),MSc(Mal), BSc(Mal) 
(Astrophysics, Cosmology, Radio Astronomy) 
Zarina Aspanut, DEng(Gifu Univ, Jpn), MEng(Toyohashi 
Univ of Tech, Jpn), BSc(Mal) 
(Nanostructures synthesis and characterization, Materials  
Research) 
Zul Hazrin Zainal Abidin, PhD(Mal), BSc(Mal) 
(Advanced Material, Coatings Technology) 
 
RESEARCH FELLOW 
Abubaker Elsheikh Abdel Rahman, PhD(UPM),  
MSc(UKM),BSc(Libya) 
(Composite materials and Carbon Application) 
Chia Swee Ping, PhD(Illinois), MS(Illinois), BSc(Mal), FIPM, 
FASc, F.Inst.P.(UK) 
(Theoretical Particle Physics)  
Mohamad Yasin, PhD (UGM), MSc (UGM), BSc(Unair) 
(Fiber Optic, Fiber Optic Sensor, Optoelectronic) 
Shaheen Akhter-Hamid, PhD(USSR), M.Phill(Chittagong), 
MSc(Chittagong), BSc(Chittagong) 
(Theoretical Material Science) 
 
TUTOR:   
Lim Lih Wei, BSc(Mal) 
Lim Lian Kuang, BSc(Mal) 
Mohd Hafiz Mohd Saadom, BSc(Mal) 
Mohd Ragib Badarudin, BSc(Mal) 
Noriza Ahmad Zabidi, BSc(Mal), MSc(Mal) 
Ong Jian Fuh, BSc(Mal) 
Sidiq Mohamad Khizir, BSc(Mal) 
Tee Kian Yew, BSc(Mal) 
Teo Li Peng, BSc(Mal) 
Azzuliani Binti Supangat, BSc(UPM),MSc(UM),PhD 
(Australia) (SLAI) 
Chong Wu Yi, BSc(Mal), MSc(Mal) (SLAI) 
Goh Boon Tong, BSc(Mal), MSc(Mal) (SLAI) 
Nazhatulshima Ahmad, BSc(Mal), MSc(Mal) (SLAI) 
Norhasliza Yusof, BSc(Mal), MSc(Mal) (SLAI) 
Richard Ritikos, BSc(Mal), MSc(Mal) (SLAI) 
 

DEGREE PROGRAMME 

The Department of Physics currently offers one programme 
at the Bachelor’s level, that is, the Bachelor of Science in 
Physics degree. List of all the courses offered in this 
programme can be found under the section Structure of 
Degree Programme. This programme consists of three 
levels, namely Introductory, Intermediate and Advanced 
levels. The programme starts with introductory courses in 
physics while the Intermediate level builds strong 
fundamentals in physics through courses such as Quantum 
Mechanics, Electromagnetism, Mechanics, Mathematical 
Methods, Statistical Physics, Computation and Numerical 
Methods, and etc. In the Advanced level, the students have 
the opportunity to take up courses focussed in various fields. 
There are eight focus fields that offer various respective 
elective courses. These are Plasma Physics, Laser and 
Optoelectronics, Semiconductor Physics, Nuclear Physics 
and Elementary Particle Physics, Space Physics, Radiation 
Physics and Biophysics, Physics of Materials and 
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Electronics. Students are also required to carry out a project 
in any one of these fields. 

At the end of the Degree of Bachelor of Science (Physics) 
programme, graduates are able to: 

1. Demonstrate proficiency in the basic knowledge in the 
major fields of physics (classical mechanics, electricity 
and magnetism, quantum mechanics, statistical 
mechanics and thermodynamics) and the field of 
applied physics (e.g. solid state physics, optics, nuclear 
physics, atomic physics, etc.). 

2. Demonstrate practical skills in physics such as 
designing, setting up experiments, collecting and 
analyzing data, identifying sources of error, interpreting 
experimental results and connecting results to related 
physics concepts or other scientific theories). 

3. Value the need for sustainable development in the 
practice of physics for the needs of society and the 
environment. 

4. Demonstrate capability in seeking creative and practical 
solutions to meet the requirements and changes 
dictated by the work environment in a scientific, 
professional and ethical way. 

5. Demonstrate communication, leader-ship and team 
work skills particularly in relating scientific and technical 
information through both written and oral presentations. 

6. Apply physics principles to novel situations, both in the 
classroom and in research settings, through critical 
thinking, problem solving, mathematical and computer 
modelling, and laboratory experimentation. 

7. Manage effectively the rigor and discipline it takes to be 
a good scientist with efficient time management and 
appropriate use of resources. 

8. Apply their physics experience and knowledge to 
explore opportunities in entrepreneurship world. 

 

AREAS OF RESEARCH  
 

There are fourteen major research groups in the Department 
of Physics involved in the following core areas: 

1. Applied Materials  
2. Space Physics  
3. Solid-State Physics  
4. Microprocessor and Computational Physics  
5. Theoretical Physics 
6. Theoretical and Computational Physics. 
7. Elementary Particle Physics 
8. Plasma Physics and Pulsed Technology 
9. Photonics 
10. Corrosion and Coatings 
11. Magnetic Devices and Instrumentation 
12. Applied Optics and High Temperature Density Physics 
13. Radio astronomy 
14. Materials Science and Polymer Physics 
15. Applied Radiation 

 
Major facilities in the Department of Physics that are 
primarily used in research of experimental nature are: SEM-
EDX, XRD, AFM, FT-IR, PL, TLD Reader, OMA, UV-VIS-
NIR Spectrophotometer, Field Emission Auger Microprobe, 
Flame Hydrolysis Deposition system, DC sputtering system 

and Mask Aligner, 1m grazing incidence Spectrometer, Co-
60 irradiator and HpGe Gamma spectrometer. 

Other research facilities available in the Department include 
high speed diagnostic system such as streak camera, fast 
digital oscilloscope, spectrum analyzers, thin film 
preparation systems, clean room and gas handling facilities, 
high-power laser, picosecond laser, high voltage and high 
current discharge systems, rf ionization plasma sources, 
pulsed neutron source, high dose radiation source and 
materials testing laboratory. 

Research in the Department of Physics are supported 
mainly by the Ministry of Higher Education and the Ministry 
of Science, Technology and Innovation. Major grants 
awarded to scientists in the Department of Physics as of 
academic session 2010/2011 is summarized below: 

Research grants as of academic session 2010/2011 
Research Grant Name Total (RM) 
Ministry of Higher Education (KPT) 17,132,538 
Research University (RU) 730,000 
UM Research Grant (UMRG) 910,800 
Fundamental Research Grant Scheme 
(FRGS) 

602,760 

Postgraduate Research Grant (PPP) 107,350 
Ministry of Science, Technology and 
Innovation TechnoFund 

4,815,500 

 

1. Studies on polymer electrolyte for lithium air proton 
batteries. 

2. Studies on alkaline solid polymer electrolyte and 
mechanically alloyed polycrystalline Mg2Ni for metal 
hydride-air batteries. 

3. Studies on silicone-acrylic paints. 
4. Fast pulsed capillary discharge as coherent XUV and 

soft x-ray source. 
5. Digital holography and speckle pattern interferometry. 
6. Development and applications of vacuum UV excimer 

laser and high power industrial CO2 laser systems. 
7. Development of nano-ribbons as thermo luminescence 

dosimeters. 
8. Use of Ge-doped optical fibre as radiation dosimeter. 
9. Study of naturally occurring and technically enhanced 

naturally occurring radioactive materials. 
10. Particle production from high-energy electron –proton 

collision (ZEUS collaboration at the HERA accelerator in 
DESY, Germany). 

11. Study on high Q2 refraction, resonance and decay of 
particles. 

12. Mechanical studies of polymer based on polyurethane. 
13. Design and characterization of super-capacitors. 
14. Studies on composite materials. 
15. Fabrication of fused couplers, fibre Bragg gratings. 
16. Developing optical fibre preform and planar waveguides 

devices. 
17. C-band and L-band erbium-doped fibre amplifiers. 
18. Plasma focus as pulsed radiation source. 
19. Pulsed exploding wire for syntheses of nanoparticles. 
20. RF ICP and AC capacitively coupled plasma sources 

and applications. 
21. Electronic and electro-optical proper-ties of silicon and 

carbon based materials. 
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22. Organic light emitting device. 
23. Solar devices based on organic semiconducting 

materials. 
24. Astronomical photometry and spectroscopy. 
25. Visibility study of a young crescent moon. 
26. Adaptive optics. 
27. Nuclear reaction rates in astrophysics. 
28. Condensed matter physics study of glasses. 
29. Stellar and neutrino astrophysics. 
30. Experimental Fabrication Techniques in Material 

Science. 
31. High power ion beam and X-ray source and their 

application. 
32. Design and implementation of neuron networks. 
33. Intelligent circuit. 
34. IT usage and physics education. 
35. Vacuum spark discharge as a EUV source for next 

generation lithography.  
36. Complex dynamics in dusty plasmas. 
37. Anomalous transports in disordered materials. 
38. Transports phenomena in nanostructures. 
39. Quantum Brownian motion. 
40. Stochastic field theories using fractional calculus. 
41. Description of electroweak interactions of hadrons. 
42. Transport mechanism, spectroscopic and morphological 

studies of gel polymer electrolytes. 
43. Studies of ion conducting polymers.  
44. Structural and electrical characterization of Langmuir-

Blodgett organic thin films of photosynthetic biomaterials 
(PBMs) reconstituted into “artificial membranes”.  

45. Development of biomaterials based nano-gaps, nano-
patterning and device fabrication. 

46. Algae derived biophotovoltaic studies. 
47. Hierarchical nanostructured metal oxide dye sensitized 

solar cells 
48. Low defect density pristine graphene 
49. Graphene/metal oxide nanocomposites for solar energy 

conversion. 
50. Magnetic properties of graphene. 
51. Construction of noise measurement system for 

magnetic thin film samples.  
52. Description of Electroweak Interactions of Hadrons. 
53. Epitaxial growth of III-V nitride-based semiconductors 

and fabrications of nano-electronic devices. 
 
 

JOB OPPORTUNITIES 
 

Courses offered in the Department of Physics, University of 
Malaya are suited for those who wish to be scientists and 
professional technologists in research institutions and the 
industries. Physicists are in high demand especially those 
who are trained in the field of new and advanced materials, 
device fabrication, nano-technology, testing and 
measurements. The industrial sector and research institution 
today need physicists who are able to integrate new and 
advanced technology into existing system. Physics 
graduates are highly sought after in the electronics 
industries, space industry, computer and information 
technology as well as telecommunication, and various 
electrical and mechanical manufacturing industries. They 
often serve as materials process engineers, quality control 
engineers in the production division or researchers in the 
division of research and development (R&D). Many Physics 

graduates have also made excellent marketing and sale 
executives for modern, sophisticated scientific equipment. 

Other opportunities include those in the medical field. Laser 
technology, x-ray, NMR, radiation and ultra sound are 
commonly used in various medical fields, hence, Physics 
graduates are suited to assist the medical officers in the 
operation and management of these systems as well as in 
data analysis. 

There is great opportunity for Physics graduates to become 
academicians and researchers in Institutions of Higher 
Learning upon furthering their studies to the PhD level. 
Besides, Physics lecturers and teachers are also in high 
demand in schools, as well as public and private colleges. 

POST-GRADUATE DEGREE (FIELDS OF RESEARCH) 

Post-graduate candidates may pursue the MSc and PhD 
programmes (by research) in various areas such as Plasma 
Physics, Laser Physics, Photonics, Semiconductor Physics 
and Devices, Display Devices, Thin Film Technology, 
Materials Science, Polymer Physics, Conducting Polymer, 
Environmental Radiation, Neuron Network, Complex 
Systems, Elementary Particle Physics, Nuclear Theory, 
Condensed Matter Theory, Space Physics, Astronomy and 
Cosmology. 

The Department of Physics also offers MSc (Applied 
Physics) and MTech (Materials Science) programmes by 
course work covering areas in Semiconductor Technology, 
Plasma Technology, Laser and Optoelectronics, Applied 
Radiation and Materials Science.  

POST-GRADUATE DEGREE (FIELDS OF 
RESEARCH) 

 
Post-graduate candidates may pursue the MSc and PhD 
programmes (by research) in various areas such as Plasma 
Physics, Laser Physics, Photonics, Semiconductor Physics 
and Devices, Display Devices, Thin Film Technology, 
Materials Science, Polymer Physics, Conducting Polymer, 
Environmental Radiation, Neuron Network, Complex 
Systems, Elementary Particle Physics, Nuclear Theory, 
Condensed Matter Theory, Space Physics, Astronomy and 
Cosmology. 

The Department of Physics also offers MSc (Applied 
Physics) programme by course work covering areas in 
Semiconductor Technology, Plasma Technology, Laser and 
Optoelectronics, Applied Radiation and Materials Science.  
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SYNOPSES	
  OF	
  COURSES	
  
BRIDGING	
  COURSES	
  

The bridging courses are equivalent to STPM level (or ‘A’-
level). Students who wish to enrol for the B.Sc.(Physics) 
programme but do not possess the qualifications equivalent 
to STPM Physics and STPM Mathematics are required to 
take the bridging courses. They are required to pass with a 
minimum grade C (CPA 2.00) in the bridging courses as pre-
requisites to enter the Bachelor of Science (Physics) 
program. The credits acquired from the bridging courses will 
not be considered in the CPA or CGPA of the examination 
results for the program. 

Note: However, courses SMES1501 and SMES1502 are 
also offered as non-core courses to students other than 
those from the Physics Department. In this case, the credits 
acquired from the two courses will be included in the CPA or 
CGPA of the examination results for programs other than 
B.Sc. (Physics).  

SMES1501 FUNDAMENTALS OF MATTER  

General physics: units, physical quantities, Newton’s laws, 
momentum and collisions, friction. 

Vibrations and Waves: simple harmonic motion, wave 
motion, wave properties, resonance, superposition, Doppler 
effect. Electromagnetic Waves: electromagnetic spectrum, 
Brewster’s law, speed of light, interference and diffraction, 
Young’s experiment, Newton’s rings, Fresnel diffraction, 
Fraunhofer diffraction, telescopes, polarization, photoelectric 
effect. 

Solids and Fluids: elasticity, Hooke’s law, Young’s modulus, 
stress, strain, phase transition, latent heat. 

Thermodynamics: equation of state, thermodynamics laws, 
diabatic process, isochoric process, isothermal process, 
Max-well’s distribution, the ideal gas, triple point and critical 
point, temperature, pressure, thermal expansion. 

Light and Optics: reflection and refraction, Huygens’ 
principle, lenses and optical instruments. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  

 

Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, LL1 

References: 
1. Young H, Freedman R, Ford L (2008). University 

Physics with Modern Physics 12e, Addison-Wesley. 

2. Wilson JD, Buffa AJ, Lou B (2007). College Physics 6e, 
Pearson Prentice Hall. 

3. Knight R, Jones B, Field S (2007). College Physics, A 
Strategic Approach with Mastering Physics, Pearson-
Prentice Hall.  

 

SMES1502 FUNDAMENTALS OF PARTICLES AND 
FORCE  
 
Electromagnetism: electric current, potential difference, 
electric energy, resistance, Ohm’s Law, electric conduction 
in metal, semiconductors, power, Kirchhoff’s Law, 
Wheatstone bridge, potentiometer, internal resistance, 
ammeter; magnetic field, magnetic force on conductors and 
moving charges, e/m measurements, Hall effect, cathode 
ray, oscilloscope, moving coil galvanometer, magnetic effect 
from current, Biot-Savart Law, permeability of medium, 
electromagnetic field, magnetic flux, elec-tromagnetic 
induction, mutual and self induction, alternator, dynamo, 
motor; electrostatics, insulator, Coulomb’s Law, electric field, 
potential, charge in conductors, corona discharge, van der 
Graaf generator, Gauss’ Law, capacitor and capacitance, 
dielectrics, parallel and series capacitor; alternating current, 
vector form, resistance, capacitance and inductance in AC 
circuit, filter, resonance circuit, tuning in radio receiver, 
transformer; diodes, Zener diodes. 

Particle and Nuclear Physics: electron, wave-particle duality, 
de Broglie relation, Millikan’s electron charge measurement, 
Rutherford’s theory and experiment, Bohr theory, quantum 
hypothesis, hydrogen atom energy level, ionization, 
emission, absorption, quantum theory, Pauli exclusion 
principal, X-ray production and proper-ties, X-ray diffraction; 
nuclear structure, mass defects, isotope separation, nuclear 
binding energy measurement; radioactive decay, half-life 
law, alpha, beta and gamma rays, detector, nuclear reaction, 
conservation of mass and energy, fission and fusion, 
reactor, applications of radioactive isotopes. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL1 

References: 
1. Zahrah Ahmad, Wan Haliza, Liew KY, Yatim MM 

(2006). Physics for matriculation 2nd ed, Oriental 
Academic Publication.  

2. Wilson JD, Buffa AJ, Lou B (2007). College Physics 6e, 
Pearson Prentice Hall. 

3. Serway RA, Faughn JS, Vuille C, Bennett CA (2005). 
College Physics (with PhysicsNow) 7e, Brooks Cole. 
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CORE COURSES 

LEVEL 1 

SMES1102 BASIC MATHEMATICAL METHODS  

Vector:  addition, dot product, cross product 
Functions with one variable: differentiation and integration. 
Ordinary differential equations:  Solutions to first order and 
linear second order homogeneous differential equations.  
Taylor series:  including many variables 
Matrices: addition, multiplication, determinant. 
Complex number, exp (iθ) expression. 
 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, LL2 

References: 
1. Boas ML (2005). Mathematical methods in the physical 

sciences 3e, John Wiley & Sons. 
2. Lipschutz S, Schiller JJ, Srinivasan RA (2004). 

Schaum’s Outline of Beginning Finite Mathematics, 
McGraw-Hill. 

3. Lipsson M (2002). Schaum’s Easy Outline of Discrete 
Mathematics, McGraw-Hill. 
 

SMES1103 BEGINNING MATHEMATICAL METHODS  

Linear Equations: Row reduction, determinant and Cramer’s 
Rule.  

Vectors and vector analysis: Straight line and planes; vector 
multiplication, triple vector, differentiation of vectors, fields, 
directional derivative, gradient, some other expressions 

involving ∇ ,  line integrals, Green’s Theorem in a plane, 

divergence and divergence theorem, curl and Stoke’s 
Theorem. 

Matrices: Linear combination, linear function, linear 
operators, sets of linear equations, special matrices. 

Partial differentiation: Power series in two variables, total 
differentials, chain rule, application of partial differentiation to 
maximum and minimum problems including constraints, 
Lagrange multipliers, endpoint and boundary point 
problems, change of variables, differentiation of integrals, 
Leibniz Rule. 

Multiple integrals: Double and triple integrals, change of 
variables in integrals, Jacobian, surface integrals. 

Ordinary differential equation: Inhomogeneous Second order 
linear differential equations. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 

Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, LL2 

References: 
1. Boas ML (2005). Mathematical methods in the physical 

sciences 3e, John Wiley & Sons. 
2. Hassani S (2008). Mathematical Methods: for Students 

of Physics and related fields 2e, Springer.  
3. Arfken GB, Weber HJ (2005). Mathematical Methods for 

Physicists, 6e (int’l), Acad. Press. 
 

SMES1201 VIBRATIONS AND WAVES  

Simple harmonic motion, damped oscillation, forced 
oscillation, wave propagating in a string, transverse and 
horizontal waves, wave at the interface of two media, super-
position of waves, velocity of waves, group velocity, 
coherence, coherence length, coherence time, interference, 
diffraction, sound wave, light wave, electro-magnetic wave, 
wave in fluids, wave-particle duality. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 

Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, LL2 

References: 
1. Pain HJ (2005). The Physics of Vibrations & Waves 6e, 

Wiley. 
2. French AP (1971).Vibrations and Waves, 

Thomas Nelson and Sons LTD. 
3. Main IG (1993). Vibrations and Waves in Physics, 

Cambridge Univ. Press 
 
 
 

SMES1202 THERMAL PHYSICS  
 
Temperature, heat conduction, diffusion. Radiation, Stefan’s 
law, Zeroth law of thermodynamics, work and heat; First, 
Second and third  laws of thermodynamics; entropy; phase 
transition, phase diagrams; kinetic theory for ideal gas, 
Maxwell-Boltzmann distribution; real gas. Introduction to 
statistical mechanics: microstates, equipartition of energy, 
partition function, basic statistics for thermodynamics; 
statistical entropy and information as negative entropy. 



Faculty of Science Handbook, Session 2011/2012 

16 
	
  

 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  

 

Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 

References: 
1. Zemansky MW, Dittman RH (1997). Heat and 

Thermodynamics 7e, McGraw-Hill.  
2. Schroeder DV (2000). An Introduction to Thermal 

Physics (int’l ed), Addison Wesley Longman. 
3. Douglas C. Giancoli (2000). Physics for Scientist & 

Engineers with Modern Physics, Prentice Hall. 
 

SMES1203 MODERN PHYSICS 
 
Special theory of relativity: Galileo-Newtonian relativity, 
Michelson-Morley experiment, Special theory of relativity 
postulates; Lorentz transformation; Lorentz contraction, time 
dilation; relativity of mass, momentum and energy;4-vectors 
time–position and momentum-energy.  
Quantum Theory: The need for quantum theory; duality of 
particle-wave; wave function; Heisenberg uncertainty, Time 
independent Schrodinger equation; examples in 1-D, 
Infinitely square potential well, etc. Derivation of Second 
Newton Law from quantum mechanic.  

Atomic matter: summary of atomic structure and the physics 
of periodic table; types of atomic bonding, Van de Waals 
bond, Lennard Jones potential and its relation to mass 
characteristics; crystal structures, summary of phonon 
concepts. Summary of electron conduction in conductor, 
semi-conductor and insulator.  

Nuclear Physics and Radioactivity: Structure and 
characteristics of nucleus, binding energy, nuclear forces; 
radioactivity, conservation laws, Q-value, natural radio-
activity series; nuclear reactions, cross-section, compound 
nucleus,  summary of nuclear technology and nuclear 
reactor; X-ray spectrum and atomic number 
(Bremsstrahlung).  

Particle physics and astrophysics: Summary of elementary 
particles and force. Summary of Big Bang theory, summary 
of structure and evolution of stars and galaxies. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

 

Soft-skills: 
CS2, CT3, LL2 

References: 
1. Krane K (1996). Modern Physics 2e, Wiley. 
2. Serway RA, Moses CJ, Moyer CA (2005). Modern 

Physics 3e, Saunders. 
3. Beiser A (2002). Concepts of Modern Physics 6e, 

McGraw-Hill. 
 
SMES1204 BASIC ELECTRONICS 
 
Circuit Theory: Kirchhoff’s law, Thevenin’s theorem, Norton’s 
theorem, Ohm’s law, circuit analysis technique, impedance 
matching. 

Semiconductor Diodes: Properties of semi-conductor, pn 
junction, forward and reverse bias conditions, basic energy 
band diagrams, the current-voltage characteristics and 
simple diode circuits; the use of diodes in power supply 
circuits: half-wave, full-wave, bridge rectifiers; transformer, 
capacitor-input and choke-input filters, special diodes – 
Zener diode, voltage regulators. 

Bipolar junction Transistor (BJT): Characteristics of 
transistor, simple transistor circuit, current and voltage gain, 
load line concept, biasing requirements and D.C analysis of 
the circuits. 

Field Effect Transistor (JFET and MOSFET): Constructions 
and structures of JFET and MOSFET, principle of operation, 
current-voltage characteristics, biasing requirements and 
D.C. analysis. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, TS1, LL2 

References: 
1. Boylestad R, Nashelsky L (2006). Electronic Devices 

and Circuit Theory 9e, Prentice Hall. 
2. Floyd TL (2003). Electronics Fundamentals: Circuits, 

Devices, and Applications, Prentice Hall. 
3. Malvino AP (1999). Electronic Principles, McGraw Hill. 
 
SMES1205 EXPERIMENTAL METHODS  
 
Experiment: Function and design. Quantitative Physics, 
dimensional analysis. 

Basic measurements: callipers, electric meters, 
oscilloscopes.  
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Experimental data analysis: precision and accuracy, 
significant figures, systematic error, statistical error, 
propagation of uncertainties of measurement, uncertainty 
analysis, statistical analysis, data fitness, confidence limit, 
test for bias, calibration. Treatment and reduction data.  

Data presentation: Tables and graphs. Reporting writing, 
Laboratory safety. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Holman JP (2001). Experimental Methods for 

Engineers, McGraw-Hill. 
2. Taylor JR (1997). An Introduction to Error Analysis, 

University Science. 
3. Barford NC (1991). Experimental Measurements: 

Precision, Error and Truth 2e, John Wiley. 
 
SMES1271 PRACTICAL PHYSICS 
 
Physics experiments on the topics of mechanics, heat, 
electricity, magnetism, optics and modern physics. Simple 
computer programming. 

Assessment Methods:    
Continuous Assessment:  100%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS1, LL2 
 
References: 
Laboratory Manual 

 

LEVEL 2 

SMES2103 MODERN OPTICS 
 
Optical detectors and displays: Thermal and quantum 
detectors, Image detection, optical detectors: noise and 
sensitivity, optical displays. 
Fibre Optics: Communications overview, bandwidth and 
data rate, optics of propagation, allowed modes, attenuation, 
distortion, high bit-rate optical-fibre communications. 
Diffraction: Fresnel diffraction, Fresnel-Kirchhoff diffraction 
integral, criterion for Fresnel diffraction, Fresnel diffraction 
from circular and rectangular apertures. 
Diffraction grating: Grating equation, free-spectra range, 
dispersion and resolution of a grating, types of grating, 

blazed gratings, grating replicas, interference gratings, gra-
ting instruments 
Coherence: Temporal coherence and line width, partial 
coherence, spatial coherence, spatial coherence width. 
Theory of multilayer films: Transfer matrix, reflectance at 
normal incidence, two- and three-layer antireflection films, 
high-reflectance layers. 
Fresnel Equations: Fresnel equations, external and internal 
reflections, phase change on reflection, conservation of 
energy, evanescent waves, complex refractive index, 
reflection in metals. 
Nonlinear optics and modulation of light: Non-linear medium, 
second harmonic generation, electro-optic effects, magneto-
optic effect, acousto-optic effect, optical phase conjugation, 
nonlinear optics. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

Soft-skills: 
CS2, CT3, TS1, LL2 

References: 
1. Pedrotti FL, Pedrotti LM, Pedrotti LS (2007). 

Introduction to Optics 3e, Pearson Prentice Hall. 
2. Hecht E (2002). Optics 4e, Addison-Wesley. 
3. Jenkins FA, White HE (2001). Fundamentals of Optics 

4e, McGraw-Hill College. 
 
 
SMES2104 ELECTRONICS 
 
The course covers the bipolar and field effect transistor 
amplifiers, the small-signal A.C. equivalent circuits, the re, gm 
and hybrid models, input and output impedances calculation, 
voltage and current gains calculation. 
The frequency response of circuits. The capacitive effects, 
the definition of dB unit, the -3dB frequencies, the Bode plot.  
The operational amplifier topics covering the basic building 
block circuits of operational amplifiers including the inverting 
and non-inverting amplifiers, current to voltage and voltage 
to current converters, subtract-ting and summing circuits, 
integrators and differentiators, analysis and applications to 
comparators, oscillators, active filters  and analogue 
computers. 
The power amplifiers including the classifycation of A, B, AB, 
C and D, the A.C. load line, the push and pull concept, 
cross-over distortion, efficiency calculations and com-
parison. 
Introduction to digital electronics: basic gates, and 
multivibrator circuits. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

Soft-skills: 
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CS2, CT3, LL2 
 
References: 
1. Boylestad R, Nashelsky L (2006). Electronic Devices 

And Circuit Theory, Prentice Hall.  
2. Malvino AP (1999). Electronic Principles, McGraw Hill. 
3. Malcom (1996). Asas Elektronik, Penerbitan UTM. 
 
 
SMES2105 NUMERICAL AND COMPUTATIONAL 
METHODS  
 
Usage of computer in solving scientific problems. 
Interpolation. Optimisation. Non-linear equations. Initial 
value problems for ordinary differential equations. Matrix 
operations. Linear equations. Numerical differentiation. 
Numerical integration. Boundary value and eigenvalue 
problems. Partial differential equations. Fast Fourier 
transformation. Monte Carlo method. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, LL1 
 
References: 
1. Epperson JF (2002). An Introduction to Numerical 

Methods and Analysis, Wiley. 
2. Giordano NJ, Nakanishi H (2005). Computational 

Physics 2e, Prentice-Hall. 
3. Leader JJ (2004), Numerical Analysis and Scientific 

Computation, Pearson Addison-Wesley. 
 
 
SMES2171 FUNDAMENTAL PHYSICS PRACTICAL  
 
Practical classes for experiments in basic physics on 
electricity, magnetism, thermo-dynamics, optics, 
spectroscopy and others.  

Assessment Methods:    
Continuous Assessment:  100%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, LL2 
 
References: 
Laboratory Manual 
 
 
SMES2173 ELECTRONICS PRACTICAL  
 

Electronics experiments covering topics on diodes, 
rectification, transistors, amplifiers, oscillator circuits, digital 
electronics and simple gates. 

Assessment Methods:    
Continuous Assessment:  100%  
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, EM2 
References: 
1. Laboratory Manual 
2. Boylestad R, Nashelsky L (2006). Electronic Devices 

And Circuit Theory, Prentice Hall. 
 
 
SMES2174 APPLIED PHYSICS PRACTICAL    

Applied physics experiments covers topics in solid state 
physics, plasma physics, laser/optics, radiation, material 
physics and device physics. 

Assessment Methods:    
Continuous Assessment:  100%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2 
 
References: 
Laboratory Manual 
 
 
SMES2201 QUANTUM MECHANICS  
 
Basic principles: wave packets, eigen functions and 
superposition principles; operator concepts and expectation 
values, parity operator, operators and eigen function for 
position and momentum, uncertainty in measurements, 
Heisenberg uncertainty principles, space representation and 
momentum representation, measurement effect, 
commutators and motion constant, equation of flux 
continuity, probability, Ehrenfest theorem, quantum 
mechanical postulates.  

Time independent Schroedinger equation; free particle, step 
potential, square well potential, barrier potential, resonance, 
tunnelling and decay; harmonic oscillator, projection 
operators.  

Single electron atom: Mechanic quantum in 3-D, solution of 
Schroedinger equation, quantum numbers, eigen values and 
degenerates; angular momentum operators, spherical 
harmonic functions; eigen function and probability density.  

Perturbation theory: Time independent perturbation theory; 
Second Fermi Golden rule.  
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Angular momentum: angular momentum operators, orbital 
magnetic moment; external magnetic effect, Stern-Gerlach 
experiment, electron spin; spin-orbit interaction; total angular 
momentum, relativistic effect. 

Identical particles, fermion, boson.  

Time dependent perturbation theory, atom and photon 
interaction, simulated emission, spontaneous absorption and 
emission. 

 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, LL2 
 
References: 
1. Griffiths D (2004). Introduction to Quantum Mechanics, 

Prentice Hall. 
2. Scherrer R (2006). Quantum Mechanics An Accessible 

Introduction, Pearson Int’l Ed. 
3. Liboff RL (2003). Introductory Quantum Mechanics, 

Addison Wesley. 
 
 
SMES2203 MATHEMATICAL METHODS  
 
Fourier Series and Transformation: Periodic functions, 
Fourier series, average value of a function, Fourier 
coefficient, Dirichlet condition, complex form of Fourier 
Series, general interval, even and odd functions, Parseval 
theorem. Fourier transformation, convolution and Parserval 
Theorem.  

Coordinate Transformation: Linear trans-formation, 
orthogonal transformation, eigen value and eigen vector, 
diagonal matrix and applications. Curvilinear coordinates, 
scalar factor and fundamental vector for orthogonal system, 
general curvilinear coordinates, vector operator in 
orthogonal curvilinear coordinates.  

Special Functions: Factorial functions, Gamma functions, 
Beta functions, relation-ship between Beta and Gamma 
functions, error functions, asymptotic series, Stirling formula, 
elliptical function and integral. 

Series Solution for Differential Equations: Legendre 
equations, Leibnitz rule, Rodriguez formula, generating 
functions for Legendre polynomial, orthogonal functions, 
orthogonalization and normalization of Legendre 
polynomials, Legendre series, Associate Legendre function, 
Frobenius method, Bessel equation, second solution of 
Bessel equation, recurrence relationship, general differential 
equation with Bessel function as a solution,  other types of 

Bessel functions, orthogonalization of Bessel function, 
approximation formula for Bessel function. Hermite function, 
Laguerre function, step operator. 

Partial Differential Equation: Laplace equation, steady state 
temperature in a square plate, heat and diffusion equation. 
Wave equation, vibrating string, steady state temperature in 
a cylinder, vibration of a membrane, steady state 
temperature in a sphere, Poisson equation. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, LL2, EM2 
 
References: 
1. Boas ML (2005). Mathematical methods in the physical 

sciences 3e, John Wiley & Sons. 
2. Kahn PB (1992). Mathematical Methods for Scientists 

and Engineers, Wiley.  
3. Arfken GB, Weber HJ (2005). Mathematical Methods for 

Physicists, 6e (int’l), Acad. Press. 
 
 
SMES2204 MECHANICS 

Motion of a particle: kinematics in two-dimension and three-
dimension, theories of energy and momentum, linear 
momentum, angular momentum, motion in two- and three-
dimensions, types of forces and potential energy, projectile 
motion, motion caused by centripetal force.  

Motion of a system of particles: center of mass and linear 
momentum, angular momentum and kinetic energy of a 
system of particles, motion of a body with changing mass, 
rocket and planetary motion, collision problem, 2-body 
problem, center of mass coordinate system and Rutherford 
scattering. 

Non-inertial coordinate system: origin of non-inertial 
coordinate, rotating coordinate systems, laws of motion on 
the rotating earth, Faucault pendulum, Larmor’s theory. 

Special Theory of Relativity: kinematics and relativity 
dynamics, 4-vectors method. 

Relativity and Electromagnetism: transformation for electric 
and magnetic fields, field of a point charge that moves 
uniformly, force and field near a current-carrying wire, forces 
between moving charges, invariance of Maxwell’s equations. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
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English 
 
Soft-skills: 
CS3, CT3, TS2, LL2, LS2 
 
References: 
1. Thornton ST, Marion JB (2004). Classical Dynamics of 

Particles and Systems 5e, Thomson Brooks & Cole, 
Belmont. 

2. Fowles GR, Cassiday GL (2005). Analytical Mechanics 
6e, Thomson Brooks & Cole, Belmont. 

3. Stephani H (2004). Relativity: An Introduction to Special 
and General Relativity 3e, Cambridge Univ. Press, New 
York. 

 
 
SMES2205 STATISTICAL PHYSICS  
 
Summary of thermodynamics. Thermodynamics formulation 
in statistical terms, application of canonical ensemble app-
roach with examples related to paramagnetic solid and 
specific heat capacity of solid, distribution of classical and 
quantum particles, Maxwell-Boltzmann distribution and the 
perfect classical gas, quantum perfect gas, Bose-Einstein 
and Fermi-Dirac distributions.  
Applications: phonon in solid, photon and black body 
radiation, low temperature physics. Shannon information 
theory, entropy, collective entropy, communication line. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Bowley R, Sanchez M (2006). Introductory Statistical 

Mechanics 2e, Oxford University Press, Oxford. 
2. Huang K (2001). Introduction to Statistical Physics, 

Taylor & Francis, London.  
3. Salinas SRA (2001). Introduction to Statistical Physics, 

Springer, New York. 
 
 
SMES2206 ELECTRICITY AND MAGNETISM  
 
Electrostatics: Electric charge, Coulomb’s law, continuous 
charge distribution, electric field, Gauss’s law, electric 
potential energy and electric potential, work done to move 
charges, energy of point charge and continuous charge 
distributions, conductors, induced charge. 

Electrostatics in matter: Dielectrics, induced dipoles, 
polarization; bound charge, field in dielectrics; electric 
displacement; linear dielectrics: susceptibility, permittivity 
and dielectric constant, energy in dielectric system, force at 
a dielectric, polarizability, capacitors and capacitance, RC 

circuits. Electric currents: Current, current density, Ohmic 
material, Ohm’s law, electromotance.   

Magnetostatics: Lorentz force law: magnetic field and force; 
Biot-Savart law: magnetic field of steady current; Ampére 
law; magnetic dipoles, magnetic dipole moments.  

Magnetostatics in matter: Diamagnet, paramagnet and 
ferromagnet, magnetization, bound current; Ampére law in 
magnetized materials; magnetic susceptibility and 
permeability, ferromagnetism. 

Electromagnetic induction: Electromotive force (emf), 
motional emf; electromagnetic induction, Faraday’s law, 
mutual inductance, self-inductance, energy in magnetic 
fields, displaced current. RLC circuits.  

Maxwell’s equations: Basic equations of electromagnetism, 
Maxwell’s equations, electromagnetic waves. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Halliday D, Resnick R, Walker J, Fundamentals of 

Physics – extended, 8e, John Wiley. 
2. Purcell EM (1985). Electricity and Magnetism – Berkeley 

Physics Course, Vol. 2, 2e, McGraw-Hill. 
3. Hyat Jr. WH, Buck JA (2006). Engineering 

Electromagnetics 7e, McGraw-Hill. 
 
 
SMES2207 ELECTROMAGNETISM  

A glance through of electricity and magnetism in derivative 
forms; Gauss theorem in dervative form, divergence and curl 
of magnetic field; Laplace equation in 2 and 3 dimensions, 
boundary conditions and theorem of uniqueness; imaging 
method; separation variables: cylindrical  rectangle and  
spherical coordinates; free and bounded charges, D, E and 
P vectors; magnetism, B, H dan M vectors, free and 
bounded, scalar potential and magnetic vector, gauge; field 
variation to time. Maxwell equations in derivative form. 
Solution in free space, Maxwell equations in matter, 
boundary conditions; scalar potential and vector, gauge 
transformation, Poynting theorem. Electromagnetic waves: 
in free space, polarization, reflection and transmission in 
medium. Electromagnetic wave propagation and Poynting 
vector. Electromagnetic wave in nonconducting medium, 
Electromagnetic wave in con-ducting medium; frequency 
depen-dence of permittivity, permeability and conductivity, 
dispersion in nonconducting medium. Propagation of 
electromagnetic wave in between conducting planes, guided 
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rectangular wave  and hollow. Maxwell equation and 4-
vectorial forms and Lorentz invariant. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
Soft-skills: 
CS3, CT3, TS2, LS2 
 
References: 
1. Sadiku MNO (2006). Elements of Electromag-netics 4e, 

Oxford University Press. 
2. Griffiths DA (1999), Introduction to Electrodynamics 3e, 

Prentice Hall. 
3. Hayt WH (2006). Engineering Electromagnetics 7e, 

McGraw-Hill Higher Education. 
 
 
SMES2208 OPTICS  
 
Nature of light: Brief history, particles and photons, the 
electromagnetic spectrum, radiometry, photometry, black 
body radiation, optical radiation sources 

Geometrical optics: Reflection in plane mirrors and refraction 
through plane surfaces, reflection and refraction at spherical 
surface, Thin lenses, cylindrical lenses, thick lenses, prisms, 
optical fibres, Matrix methods in paraxial optics, optical 
instrumentation 

Waves and superposition of waves: Wave equation, 
harmonic waveforms: plane, spherical, and cylindrical, 
electromagnetic waves, superposition, random and coherent 
sources, phase and group velocities 

Interference: Two-beam interference, interference in 
dielectric films, multiple-beam interference, optical 
interferometry: the Michelson Interferometer, the Fabry-
Perot Interferometer 

Diffraction: Huygen-Fresnel principle, Fraunhofer diffraction, 
diffraction from single slit, diffraction from multiple slits, 
diffraction from 2-dimensional apertures, diffraction grating 

Polarization: Polarized light, polarization by selective 
absorption, reflection, scattering; Birefringence, Jones 
Vectors and Matrices, optical activity 

Laser and its applications: Essential elements of laser, laser 
operation, characteristics of laser light, laser types and 
parameters, laser applications, holography. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 

 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Pedrotti FL, Pedrotti LM, Pedrotti LS (2007). Introduction 

to Optics 3e, Pearson Prentice Hall. 
2. Hecht E (2002). Optics 4e, Addison-Wesley. 
3. Jenkins FA, White HE (2001). Fundamentals of Optics 

4e, McGraw-Hill College. 
 
 
SMES2209 INSTRUMENTATION  
 
Basic concepts: general measuring systems, static and 
dynamic measurements, system response, distortion, 
impedance matching, loading effect.  

Noise: effect of noise and interference, signal-to-noise ratio, 
source of noise and coupling mechanisms, noise 
measurement, techniques for reducing effects of noise and 
interference. 

Signal conditioning: basic input circuits, amplifier, filters. 

Vacuum technology: establishing and measuring vacuum. 

Sensors and transducers: based on resistance, capacitance, 
inductance, electromagnetic, thermoelectricity, piezo-
electriccity and optics; efficiency and responsiveness. 

Data acquisition and processing: data acquisition systems, 
analog-to-digital and digital-to analog conversions, data 
transmissions.  

Special measurement systems: selected techniques and 
measuring systems in several aspects of physics and 
engineering 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, EM2 
 
References: 
1. Holman JP (2000). Experimental Methods for 

Engineers, McGraw-Hill. 
2. Dally JW, Riley WF, McConnel KG (1993). 

Instrumentation for Engineering Measurements, Wiley. 
3. Harris NS (1989), Modern Vacuum Practice, McGraw-

Hill. 
 
 
SMES2404 ATMOSPHERIC PHYSICS  
 
Sun as the source of radiation, sun in general, solar 
atmosphere, electromagnetic radiation from the sun, 
sunspots, radiation from a disturbance sun, atmosphere and 
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weather, transformation of radiation and energy balance, 
motion of the atmosphere, wind and turbulence, etc., the 
relationship between velocity gradient, temperature and 
pressure, the physics of water and ice clouds, earth 
atmosphere: naming system, greenhouse effects, 
temperature structure of atmosphere, atmospheric drag 
upon the satellite, remote sensing, atmosphere as an ideal 
gas, exosphere, adiabatic lapse rate, thermal structure of 
atmosphere, diffusion, chemistry of an oxygen  atmosphere, 
ozone layer, ozone height profile, the role of CFC gases, 
and possible pollution effects in the mesosphere and the 
atmosphere of planets. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
Malay 
 
Soft-skills: 
CS3, CT3, LL2 
 
References: 
1. Brekke A (1997). Physics of The Upper Polar 

Atmosphere, John Wiley-Praxis Series in Atmospheric 
Physics. 

2. Houghton J (2001). Physics of Atmospheres, 
Cambridge Univ. Press. 

3. Andrews DG (2000). An Introduction to Atmospheric 
Physics, Cambridge Univ. Press. 

 
 
 
SMES2405 GAS DISCHARGE PHYSICS  
 
Fundamental processes and concepts: kinetic theory of 
gases, Maxwell distribution, concept of temperature and 
pressure, collision cross-section, energy transferred due to 
collision, processes induced by electron collisions, ion-
neutral collision, collision involving metastable ion/atom, 
processes due to electrode effect, plasma potential, Debye 
shielding, plasma sheath, plasma frequency, electrical 
conductivity, effect of magnetic field, diffusion, I-V 
characteristics of gaseous discharge, Townsend theory of 
gaseous discharge, breakdown criterion, Paschen Law, 
break-down potential. 

Characteristics of gaseous discharge: glowing gaseous 
discharge, arc discharge, corona discharge, pulsed 
discharge, the structure of glowing discharge, cathode fall 
theory of normal glow discharge, negative glow, positive 
column and its theory, hot cathode discharge; electric probe; 
thermodynamic of ionized gas, real gas effect, equation of 
state, the Law of Mass Action, departure coefficient, 
thermodynamic functions expressed in term of z, Saha 
equation, enthalpy equation, survey of plasma application. 

Assessment Methods:    
Final Examination:   70% 

Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
 
 
References: 
1. Raizer Yuri P, Braun Charles (1992). Gas Discharge 

Physics, Springer-Verlag. 
2. Wong CS (2002). Nota Syarahan, Jabatan Fizik, 

Universiti Malaya. 
3. Roth JR (1995). Industrial Plasma Engineering Vol. 1 

Principles, IOP Publishing, London. 
 
 
SMES2406 RADIATION PHYSICS  
 
Radiation source, instability and type of radioactivity. Half-
life and mean life. Natural radioactive series and radioactive 
equilibrium (Bateman equation), branching decay and types 
of decay. Materials activation, cross-section. X-ray 
production, Moseley Law. X-ray fluorescence. Radiation 
interaction with matter (elastic and inelastic processes). 
Bremsstrahlung theory. Dosimetry, equivalent dose. Radon 
and thoron measurements. Biological effects, somatic and 
genetic. Counting statistics. Radiation detectors. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Ramli AG (1991). Keradioaktifan: Asas dan 

Penggunaan, DBP. 
2. Knoll GF (2000). Radiation Detection and Measurement 

3e, Wiley. 
3. Leroy C, Rancoita P-G (2004). Principles of Radiation 

Interaction in Matter and Detection, World Scientific. 
 
 
SMES2407 ASTROPHYSICS AND COSMOLOGY 
 
Introduction to Milky Way through luminosity observation, 
magnitude and stars at halo, spiral arm and nucleus in our 
galaxy. Birth of stars like the sun until their death. Nuclear 
reactions in stellar core during main sequence, red giant 
branch and its death as a nova or supernova. At the end, a 
star becomes a white dwarf, brown dwarf or neutron star, 
pulsar or black hole. Origin of the universe from the 
cosmological principle, Big-Bang theory, Olber’s paradox, 
Newton’s relativity theory, Einstein’s relativity theory, red 
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shift cosmology law and cosmic microwave background. 
Hubble’s law for estimating the age of the universe. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Zeilik M, Gregory SA (1998). Introductory Astronomy & 

Astrophysics 4e, Saunders Coll. Publ. 
2. Chaisson E, McMillan S (2005). Astronomy Today, 

Pearson Education.  
3. Zeilik M (2002). Astronomy: The Evolving Universe, 

Cambridge Univ. Press. 
 
 
SMES2408 POLYMER PHYSICS  
 
Introduction to polymer. Morphology, structure and physical 
properties of polymer. Viscosity, rubber elasticity, transition 
and relaxation. Superposition of time-temperature, WLF 
equation. Special applied polymer, conducting polymer. 
Technologically important polymers. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
 
References: 
1. Bower DJ (2002). An Introduction to Polymer Physics, 

Cambridge Univ. Press. 
2. Fried JR (2003). Polymer Science and Technology, 

Prentice Hall. 
3. Painter PC, Coleman MM (1997). Fundamentals of 

Polymer Science, CRC Press. 
 
 
SMES2409 BIOPHYSICS  
 
Measurements in biophysics; natural and artificial cell 
membrane; energy transduction and photosynthesis, 
bioenergetics; biophysics of muscles; physics of 
cardiovascular systems; bioelectricity and bioelectronics; 
biophysics of radiation; photobiology; physics of nerves 
system and psyco-physics; protein and genes; chaos and 
self organization. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 

Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
 
References: 
1. Hallett FR, Speight PA, Stinson RH (1982). Physics for 

the biological sciences: A Topical Approach to Biological 
Concepts, London: Methuen. 

2. Austin RH (2002). Biophysics for physicists, World 
Scientific. 

3. Glaser R (2000). Biophysics: An introduction, Springer. 
 

 
 

LEVEL 3 
 
SMES3102 MICROPROCESSORS  
 
Calculation using various number systems - binary, octal, 
hexadecimal, binary coded decimal, calculation using the 
ASCII code.  

Introduction to microprocessors: Basic definitions, word 
length, concept of addresses, data bus, address bus, and 
control bus, programming, micro-processor systems and 
microcontrollers. 

Microprocessor architecture: internal organization, 
programming models, the arithmetic and logic unit, registers, 
stack pointer, internal data bus and logic controller.  

Memory: types of memory, memory chips, connections to 
the microprocessor, interfacing and expansion technique, 
using technique and secondary storage.  

Communicating with the outside world: input and output 
(I/O), connectivity and the timing diagram, programming the 
I/O chip, serial and parallel connection techniques, analogue 
to digital and digital to analogue converters.  

Programming: algorithm and flowcharts, commands and its 
types, operation codes, addressing modes, flow of 
information, assembly language, loops and subroutines.  

Interfacing: serial and parallel techniques, functions and 
characteristics of UART, baud rate and it effects, serial data 
control word, interfacing standards, handshaking principles. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
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References: 
1. Uffenback J (2000). Microcomputers and Micro-

processors, Prentice Hall. 
2. Gaonkar RS (2001). The Z80 Micro-processor: 

Architecture, Interfacing, Programming & Design 2e, 
Merrill Publ. Co. 

3. Tocci RJ, Ambrosio FJ (2003). Microprocessors and 
Microcomputers: Hardware and Software 6e, Pearson 
Education Int’l. 

 
 
SMES3103 COMPUTATIONAL TECHNIQUES 
 
Computer architecture, computer theory, operating system, 
kernel, real time, data structure and algorithm, computer 
languages, database, software engineering. Artificial 
intelligence. Symbolic manipulation, computer graphic, 
image processing, human-computer interface, GUI. Virtual 
reality, signal processing, data communication, computer 
network, internet, data security, parallel processing. 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, LL2 
 
References: 
1. Brovieshear JG (2005). Computer Science. An 

Overview, Addison-Wesley. 
2. Nutt G (2000). Operating Systems: A Modern 

Perspective, Addison-Wesley. 
3. Xiang Z, Plastock RA (2000). Schaum’s Outline on 

Computer Graphics, McGraw-Hill. 
 
 
SMES3111 ADVANCED QUANTUM  MECHANICS  
 
General formulation of quantum mechanics: Hilbert space 
and eigen functions, Hermitian operators; simple harmonic 
oscillator, ascending and descending operators; 
development with time, Schroedinger and Heisenberg 
pictures. 

Collision theory: transformation of laboratory-center of mass 
onto cross section; Born approximation and its applications, 
partial wave analysis and its applications, absorption. 

Angular momentum: general formulation, ascending/ 
descending operators in angular momentum, angular 
momentum as rotation symmetry generator, spinor, Pauli 
equation, total angular momentum. 

Relativistic Quantum Mechanics: Klein-Gordon equation, 
Dirac equation and anti-particle interpretations. 

Conceptual Issue in Quantum theory: meaning of probability; 
vector state reduction; quantum entanglement; 

measurement problem; EPR paradox and Bell’s theorem. 
Introduction to Quantum Field Theory: path integral formula; 
semiclassical approximation; creation and annihilation 
operators. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Gasiorowicz S (2003). Quantum Physics 2e, John 

Wiley. 
2. Mandl F (1992). Quantum Mechanics, John Wiley. 
3. Merzbacher E (1998). Quantum Mechanics, Wiley. 
 
 
SMES3112 ADVANCED ELECTROMAGNETISM 
THEORY  
 
Waveguides, optical fibre, resonators etc. Retarded 
potential, Hertzian dipole and antenna. Electromagnetic 
radiation, magnetic bipolar radiation. Special relativity in 
electromagnetic theory. Field transformation. Electrody-
namics relativity. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL3 
 
References: 
1. Jackson JD (1998). Classical Electrodynamics,  Wiley. 
2. Griffiths DJ (1999). Introduction to Electrodynamics 3e, 

Prentice-Hall. 
3. Stewart JV (2001). Intermediate electromagnetic theory, 

World Scientific. 
 
 
SMES3122 DIGITAL ELECTRONICS  
 
Digital number system: binary, octal, hexadecimal, binary 
coded decimal 

Logic gates: AND, OR NAND, NOR, XOR, XNOR; logic 
gates TTL 

Logic circuits: Boolean algebra, truth table for Boolean 
expression, derivation circuit from Boolean expression 
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Karnaugh map simplification with three, four and five 
variables 

TTL chip specification, CMOS, interface, 

Schmitt Trigger: Function and functional 

Combinational logic circuit: half adders, full adder, binary 
multiplication 

Sequential logic: SR, JK, D, T flip flops 

Register: parallel, series, shifter, ring counter, frequency 
divider 

Memory: RAM, ROM, PROM etc 

Digital device, PLD, PAL, PLC, micro-controller 

Analog digital interface 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
 
References: 
1. Floyd TL (2006). Digital Fundamentals, Pearson 

Prentice Hall. 
2. Tokheim RL (2003). Digital Electronics: Principles and 

applications 6e, Glencoe McGraw-Hill. 
3. Kleitz W (2003). Digital and Microprocessor 

Fundamentals: Theory and Applications  4e, Pearson 
Education Int’l. 
 
 

SMES3171 MICROPROCESSOR AND 
MICROCOMPUTER PRACTICAL  
 
Experiments on microprocessor: machine code 
programming and interfacing. 

Computation: LINUX operating system, C language, 
processes and threads, and network programming. 
Assessment Methods:    
Continuous Assessment:  100%  
 
Medium of Instruction: 
Malay and English 
 
Soft-skills: 
CT3, TS2 
 
References: 
Laboratory Manual 
 
 
SMES3201 NUCLEAR PHYSICS  
 

Nuclear properties, nuclear models, alpha, beta and gamma 
decays, nuclear reactions. 

Nuclear particle scattering, nuclear spectrum, charge 
symmetry, isospin, nuclear force, nucleon-nucleon 
scattering, force exchange, nuclear reactions in stars. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, 2 
 
References: 
1. Krane KS (1987). Introductory Nuclear Physics, Wiley. 
2. Lilley JS (2001). Nuclear Physics: Principles and 

Applications, Wiley. 
3. Dunlap R (2004). An Introduction to the Physics of 

Nuclei and Particles, Brooks & Cole. 
 

SMES3202 PHYSICS OF ATOMS AND MOLECULES 
 
Single electron atom, magnetic moment, spin orbital 
interaction, total angular momentum, relativity effect, fine 
structure, identical particles, bi electrons atom, multi 
electrons atom, coupled angular momentum, periodic table, 
hyperfine structure, line width of a spectrum. Time 
dependent perturbation theorem, atomic and photonic 
interaction, stimulated radiation, spontaneous absorption 
and emission, Einstein coefficient A and B. Diatomic 
molecule and its spectrum – vibration, rotation, electronic. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, LL2 
 
References: 
1. Bransden BH (2003). Physics of atoms and molecules 

2e, Prentice Hall. 
2. Eisberg R, Resnick R (1985). Quantum Physics of 

Atoms, Molecules, Solids, Nuclei and Particles, Wiley. 
3. Eisberg R (1961). Fundamentals of Modern Physics, 

Wiley. 
 
 
SMES3203 SOLID  STATE  PHYSICS  
 
Introduction to types of solids; Structure of crystalline solids: 
periodicity, lattice and unit cell, Bravais lattices, directions 
and planes in crystals, X-ray diffraction, diffraction 
techniques, reciprocal lattice, Brillouin zone; Bonding in 
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solids; dynamics of monatomic and diatomic lattices (1-D 
and 3-D), density of states and dispersion of phonons; 
Thermal properties: specific heat capacity, thermal 
conductivity; Free and quantized electron models, d.c. 
conductivity and electron scattering, a.c. conductivity and 
optical properties of solids; Band theory of solids: Bloch 
function, Kronig-Penney model, effective mass, density of 
states and concentration of electrons. 

 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, LL2 
 
References: 
1. Kittel C (2005). Introduction to Solid State Physics 8e, 

John Wiley. 
2. Omar M (1995). Elementary Solid State Physics, 

Addison Wesley. 
3. Blackemore JS (2004). Solid State Physics, Saunders. 
 
 
SMES3303 ADVANCED MATHEMATICAL METHODS  
  
Variational calculus: optimization, Lagrange multipliers; 
Euler equation, applications, Lagrange equation.  

Functions of complex variables: polynomials, infinite series, 
exponential functions, logarithmic functions, general power 
function, general function; Cauchy-Riemann equation; line 
and contour integrals, simply-connected regions; Cauchy 
integral theorem, application; Laurent series, residue 
calculus, Cauchy residue theorem, evaluation of real 
integrals, residue at infinity, mappings, conformal mapping 
applications. 

Integral transforms: Fourier transform, Laplace transform, 
solution of differential equations; wavelet transform; Green’s 
function method, eigen function expansion.  

Stochastic processes: stochastic differential equations, Ito’s 
formula, martingale techniques. 

Group theory: symmetry groups, dihedral group, matrix 
multiplication groups, subgroups, conjugacy, permutation 
groups, conjugacy classes, isomorphism, Cayley’s theorem, 
homomorphism; representations, irreducibility; geometry; 
example of application – energy levels of ammonia; 
generator of continuous group, orbital angular momentum, 
homogenous Lorentz group, Lorentz covariance for Maxwell 
equations.  

Tensors: Cartesian tensors, application of tensors, 
pseudotensors, dyadics; general space and general 
coordinate system, covariant and contravariant tensors; 
differential geometry. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, LL2 
 
References: 
1. Boas ML (2003). Mathematical Methods in Physical 

Sciences 3e, Wiley. 
2. Arfken GB, Weber HJ (2005). Mathematical Methods for 

Physicists 6e, Elsevier Acad. Press. 
3. Lamb Jr GL (1995). Introductory Applications of Partial 

Differents Equations: with emphasis on wave 
propagation and diffusion, John Wiley. 
 
 

SMES3306 PLASMA PHYSICS 

Definition of plasma, the existence of plasma in the 
universe, plasma models, plasma transport – diffusion and 
resistance of plasma, waves and instabilities, shock waves, 
methods of plasma production and plasma diagnostics. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS4, CT3, LL2 
 
References: 
1. Chen FF (1984). Introduction to Plasma Physics and 

Controlled Fusion 2e, Springer. 
2. Boyd TJM, Sanderson JJ (2003). The Physics of 

Plasmas, Cambridge Univ. Press. 
3. Bittencourt JA (2007). Fundamentals of Plasma 

Physics, Springer. 
 
 

SMES3307 ELEMENTARY PARTICLE PHYSICS  
	
  
Relativistic quantum mechanics, Klein-Gordon equation, 
Dirac equation, antiparticles, photon, quantum 
electrodynamics, structure in the proton, strong nucleus 
force, isospin, resonances, weak decays, strange particles, 
conservation laws, quark theory, colour degrees of freedom, 
flavours, quantum chromodynamics, electroweak unification, 
grand unification, neutrinos, gravity, current developments. 
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Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
 
References: 
1. Griffiths D (1987). Introduction to Elementary Particles, 

John Wiley. 
2. Halzen F, Martin AD (1984). Quarks and Leptons: An 

Introductory Course in Modern Particle Physics, John 
Wiley. 

3. Perkins DH (2000). Introduction to high energy physics, 
Cambridge Univ. Press. 
 

 
 
SMES3311 CLASSICAL MECHANICS AND 
GENERAL RELATIVITY  
 
Lagrange equation: Generalised coordinates, generalised 
forces, Lagrange equation, applications of Lagrange 
equation, generalised momentum, cyclic coordinates, 
canonical transformations. 

Hamiltonian principles:  minimum action principle, 
constraints, relation between space and time symmetries 
with the laws of conservation, Hamiltonian, Hamiltonian 
equation, Louville theorem. 

Rigid body rotation:  Euler equation of motion, kinetic 
energy, Euler angles, symmetric top motion. 

Small oscillations: conditions of stability near the equilibrium, 
free oscillation in one-dimension, forced oscillation, systems 
with more than one degree of freedom, normal modes and 
frequency. 

Hydrostatics and hydrodynamics. 

Equivalence principle and theory of general relativity: 
equivalence principle, gravitational field shift, general theory 
of relativity. Einstein gravitational equation, solutions to 
black hole and cosmology. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3 
 
References: 
1. Symon KR (1971). Mechanics, Addison Wesley.  

2. Fowles GR (2005). Analytical Mechanics, Thomson 
Brooks/Cole. 

3. Foster J, Nightingale JD (1995). A Short Course in 
General Relativity, Springer. 
 

 
 
 
 
SMES3323 PLASMA TECHNOLOGY  
 
Introduction to the basic concepts of plasma; methods of 
plasma production; methods of plasma diagnosis; 
applications of plasma; radiation emission from plasma; 
physics and technology of various pulsed plasma devices 
including plasma focus and electromagnetic shock tube; 
plasma technology in material processing; plasma fusion. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2, EM2 
 
References: 
1. Roth JR (1995). Industrial Plasma Engineering, Vol.1 & 

(2000) Vol. 2,  IOP Publishing. 
2. Wong CS (2002). Nota-nota syarahan: Essentials of 

plasma technology 
3. Huddlestone RH, Leonard SL – eds (1965). Plasma 

Diagnostic Techniques, Academic Press. 
 

SMES3341 COMPLEX AND NONLINEAR SYSTEMS 
	
  
Complexity: complexity types and their relationships.  
Nonlinear dynamics: mapping, attractors, Poincare cut, 
chaos, universality, usage in physical systems. 
Fractals: fractal dimension, Lyapunov exponent. Synergy in 
physical and chemical systems. Self-organised criticality. 
Percolation and plants. 
Automata networks: cellular automata, neuron network. 
Game theory. Applications in biology, social systems and 
economics. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Haken H (1983). Synergetics, Springer-Verlag. 
2. Bak P (1997). How Nature Works, Oxford. 
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3. Gaylord RJ, Wellin PR (1995). Computer Simulations 
with Mathematica: Explorations in Complex Physical 
and Biological Systems, Springer-Verlag. 

 
 
 
 
 
SMES3391 INDUSTRIAL TRAINING  
 
This course provides opportunities for students to obtain 
training and working experience in selected companies/ 
organization or industries engaged in activities related to 
physics. 

Assessment Methods:    
Continuous Assessment:  100%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, LL2, EM2, LS2 
 
References: 
Site Supervisor 
 
 
SMES3404 LASER PHYSICS  
 
Classical Law of radiation, quantum theory of transition of 
two molecule atom, basic laser theory, 3- and 4-level 
systems, line-widths, broadening, optical resonators, 
oscillation modes, saturation and power extraction. TEM00 
modes and its propagation, Q-switching, mode-locking, 
acousto-optic modulation.  

Design of solid-state, gas and dye lasers. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Verdeyen JT (1994). Laser Electronics 3e, Prentice Hall. 
2. Siegman AE (1986). Lasers, University Science Books. 
3. Hawkes J, Latimer I (1995). Lasers: Theory & 

Applications, Prentice Hall. 
 
 
SMES4181 PROJECT  
 
Individual, supervised research project related to the 
B.Sc.(Physics) programme. 

(The project is carried out in Semester 1 and Semester 2 
only.) 
 
Assessment Methods:    
Continuous Assessment:  100%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL1 CS4, CT7, TS4, LL3, EM3, LS2 
 
References: 
Project supervisor 

 

SMES4301 ADVANCED SOLID STATE PHYSICS 
	
  
Revision on energy band theory and metals. 

Semiconductors: energy band structure, intrinsic and 
extrinsic, electrical properties (conductivity, mobility, electron 
scattering mechanism), optical properties, photocon-
ductivity. 

Dielectric materials: dielectric constant, polarization of 
dipole, ion and electron, piezoelectric and ferroelectric. 

Magnetic materials: basic theory, magnetic susceptibility, 
types of magnetic properties/materials, magnetic resonance. 

Superconductors: zero resistivity, critical field, Meissner 
effect, BCS model, examples of superconducting materials, 
high temperature superconductors. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS3, CT3, TS2, LL2 
 
References: 
1. Kittel C (2005). Introduction to Solid State Physics 8e, 

Wiley. 
2. Omar MA (1995). Elementary Solid State Physics, 

Addison-Wesley. 
3. Blakemore JS (2004). Solid State Physics, Saunders. 
 

SMES4321 SEMICONDUCTOR DEVICES 

Discussion on semiconductor: energy band theory, extrinsic 
semiconductor (n- and p-types), transport theory and charge 
carrier, optical transitions, p-n junction.  
Basic structure of devices and its mechanism: Schottky 
diode, metal/insulator/ semiconductor, tunnel diode and 
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other transistors.  
Photon devices: photodiode, LED, laser, solar cell.  
Microwave devices. Microelectronics technology. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CT2, LL2, EM2 
 
References: 
1. Sze SM (2002). Semiconductor Devices: Physics and 

Technology, Wiley. 
2. Roulston J (1998). Introduction to Semi-conductor 

Devices, Oxford Univ. Press. 
3. Kano K (1998). Semiconductor Devices, Prentice Hall. 

 
 
SMES4322 OPTOELECTRONICS  
 
Step index fibers, numerical apertures, dispersion between 
modes and chromatic, EM wave propagation, bit rate and 
bandwidth, total internal reflection and modes. 

Single-mode fiber optics, Gaussian beams, mode filled 
diameter, cut-off wavelength, V number, dispersion, 
bandwidth, non-linear effects 

Laser diode, work functions, luminescence accuracy, 
sensitivity characteristics, transmitter modules types. 

Photodiodes, power relation, PIN and avalanche 
photodiodes, classical and semiconductor optical amplifier 
operation, amplification, bandwidth, crosstalk, C and L 
bands fiber amplifiers. 
 
Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
 
References: 
1. Mynbaev DK, Scheiner LL (2001). Fiber Optic 

Communications Technology, Prentice Hall. 
2. Dutton HJR (1998). Understanding Optical 

Communications, Prentice Hall. 
3. Keiser G (2000). Optical Fiber Communications 3e, 

McGraw-Hill. 
 
 
SMES4323 MATERIALS SCIENCE  
 
Atom, molecule, bonding and bonding forces; crystal 
structure, non-crystalline. Microstructure; solidification; 

imperfections in solids, kinetics and phase diagrams, 
diffusion. Metals and alloys, ceramics and glasses, polymers 
and their derivatives, composites. Mechanical, thermal, 
electrical, magnetic and electronics properties. Static and 
dynamics tests, tests, stress, strain, tensile, shear, creep, 
fatigue, failure. Corrosion, degradation. Materials and 
composite design. Advanced material. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CT3, LL2 
 
References: 
1. Callister WD (2002). Materials Science and 

Engineering: An Introduction 6e, Wiley. 
2. Jastrzebski ZD (1987). The Nature and Properties of 

Engineering Materials 3e, Wiley. 
3. Smith WF (1996). Principles of Materials Science and 

Engineering 3e, McGraw-Hill. 
 

 
SMES4325 PHOTONICS  
 
Introduction to planar lightwave circuit (PLC): basic 
understanding on PLC; fabrication of PLC device; operation 
principles of flame hydrolysis, high temperature furnace, dry 
etching process, sputtering, and wet etching; 1×8 splitter; 
arrayed waveguides (AWG); waveguide amplifiers; planar 
waveguides devices for optical communications. 

Fibre optic sensors: overview of fibreoptic sensors; fibre 
optic sensors based on Fabry-Perot interferometry; In Fibre 
Grating sensor (FBG); distributed fibre-optics sensors; 
interrogation technique. 

Advances in photonic devices: selected topics in recent 
advances. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Martin VD, Desmarais L (1997). Optoelectronics: The 

Introduction: A Self-Teaching Text, Incuding Basic 
Concepts, Photometrics, Optics, Delmar Learning. 

2. Kasap SO (2001). Optoelectronics & Photonics: 
Principles and Practices, Prentice Hall. 

3. Wilson J, Hawkes J (1998). Optoelectronics: An 
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Introduction 3e, Prentice Hall. 
 
 
 
 
 
 

FACULTY COURSE 
	
  
SXEX1103 COMPUTERS FOR EDUCATION  
Introduction to computers, history of computers, components 
of computer system, computer hardware, computer 
software, applied software. 

Application of some applied softwares (practical). 

Computer operation: simple programming using BASIC, a 
few practical examples. 

Word processing and DTP; data management using 
database software; numerical data operation using 
electronic spreadsheet; presentation; graphics and 
multimedia software, data communication, networking, 
internet; website construction. 

Assessment Methods:    
Final Examination:   70% 
Continuous Assessment:  30%  
 
Medium of Instruction: 
English 
 
Soft-skills: 
CS2, CT3, LL2 
 
References: 
1. Szymanski RA et al (1996). Introduction to Computers 

and Software, Prentice Hall. 
2. Capron HL (2003). Computers, Tools for an Information 

Age 8e, Addison-Wesley. 
3. Morley D (2008). Understanding Computers: Today and 

Tomorrow 12e, Course Tech. 
 

 

 

   

 

 


