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1 Scanning Electron Microscope 1
2 Multichannel Analyzer 1
3 Frequency Analyzer 1
4 Optical Multichannel Analyzer 1
5 Nuclear Radiation Measurement System 1
6 DC Sputtering Systems 1
7 High Temperature Furnace 3
8 Reflectance Spectrophotometer 1
9 Radiometer and Photometer 1
10 Refractometer 1
11 Interferometers 1
12 | Argon lon Laser 1
13 Nd: YAG Laser 1
14 | Er: YAG Laser 1
15 CO, Laser 1
16 Diode Plumed YAG Laser 1
17 Ti: Sapphire Laser 1
18 Laser Energy/ Power Meter 1
19 [-V Measurement System 2
20 Impedance Analyzer 1
21 Four Point Probe 1
22 Portable Fiber Optics Spectrometer 1
23 Dip Coater 1
24 Spin Coater 2
25 Contact Angle Analyzer 1
26 Optical Power Meter 1
27 Gauss Meter 4
28 Ultrasonic Cleaner 1
29 Inductively Coupled Plasma Emission Spectrometer, ICP (Perkin Elmer, Optima 3000) 1
30 High Performance Liquid Chromatograph (Hewlett Packard, HPLC 1100 Series) 1
31 High Performance Liquid Chromatograph /Fluorescence detector (Varian) 1
32 High Performance Liquid Chromatograph /UV detector (Varian) 1
33 Particle Size Analyzer (Cilas, Cilas 1180) 1
34 Differential Scanning Calorimeter (Perkin Elmer, DSC 7) 1
35 Differential Scanning Calorimeter (Mettler Toledo, DSC 1) 1
36 Thermogravimetric Analyzer (Perkin Elmer) 1
37 Optical Microscope 1
38 Incubator 1
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39 Shaker 1
40 Oven 1
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LNG 550 3m1ﬂ%’uﬁunm1é’anqyﬁm%’uﬁnﬁnmsgé\’uﬁmcﬁmﬁnm 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
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This course aims to instill the background language and skills necessary for undertaking LNG 600 and to raise the students’
confidence in using English. There will be no predetermined focus of the course, but instead it will concentrate on those areas

where the students are weakest and need most improvement. The classroom teaching and learning will be supported by self-

directed learning to allow the students to improve their language and skills autonomously.
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(Insessional English Course for Post Graduate Students) 3(2-2-9)
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This course aims to develop English language skills relevant to mature students in Graduate Degree Programmes in
Engineering, Science and Technology. It will be based on practical skills, but will not be yet another grammar course. Rather
its focus will be on the real language demands, particularly in reading and writing, faced by students in the course of their
studies. It is project-focussed and simulates the stages in preparing and presenting research, from finding references to writing
a final draft. The course will equip students with language learning strategies to facilitate ongoing autonomous learning and
will emphasise language use not usage, real communication not classroom practice.
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Classical Mechanics
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Review of Newtonian mechanics. Motion of system of particles and rigid bodies. Lagrangian mechanics, Hamiltonian
mechanics with application to system of particles. Canonical transformations. Hamilton-Jacobi theory. Small oscillation.
Relativistic mechanics.
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Electromagnetic Theory
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Maxwell’s equations. Scalar and vector potentials. Plane waves. Reflection and refraction of plane waves. Fields in
bounded regions. Radiation. Theory of special relativity. Plasma and its applications.
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Quantum Mechanics
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Schrodinger’s equation for problems in three dimensions. Spin and magnetic moment. The total angular momentum.
Applications of quantum mechanics to study atomic physics, molecular physics, solid-state physics, and nuclear physics.

Perturbation theory.
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Mathematical Physics
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Vector analysis and matrices. Functions of a complex variable. Ordinary and partial differential equation. Special functions.
Fourier series and Fourier transform. Calculus of variations. Applications for physics problems.
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Statistical Mechanics
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Thermodynamics. General principles of statistical mechanics. Microcanonical, canonical and grand canonical ensembles.
Quantum ideal gas. Applications of quantum statistics to other systems; the specific heat capacity of a solid, blackbody
radiation and paramagnetism.
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Crystal Growth Technology
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The historical development of crystals growth. Theories of nucleation. Growth from melt. The Bridgman and related
techniques. The crystal pulling techniques. Convection in melts. Zone melting technique. Skull melting process. Solution
growth and other crystal growth techniques. Applications of single crystals.
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Electron Spin Resonance
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Principles of electron spin resonance. Spectrometer. Sample. Experimental key parameter. Resonance condition. Electron
spin resonance spectra characteristics. Analysis of spectra. Applications of electron spin resonance.
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Materials Science
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Solid solution and phase equilibrium. Phase transformation and heat treatment. Metal and non-metal. Semiconductors.
Ferrous and nonferrous alloy. Ceramic materials. Polymer materials. Composite materials. Structure and physical properties
of various materials.
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Solid State Physics
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Crystal structure and diffraction. Binding energy of crystal. Lattice vibrations. Thermal properties and phonon. Free
electron theory of metal. Fermi surface. Energy band theory of solids. Semiconductors.
nIzUIUMSHAN Ta T UTUGS 33-0-9)
Advanced Nanomaterials Processing
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Processing techniques of advanced nanomaterials. Definition and properties of nanomaterials. Nanostructure fabrication
using various techniques; molecular beam epitaxy, pulsed laser deposition, chemical vapor deposition, electroplating and
anodization, liquid phase epitaxy, electrospinning. Self-ordering of nanostructures. Material characterization techniques.
Fabrication of sensors and application as biosensors and other applications.
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Advanced Characterization of Nanomaterials
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Advanced characterization techniques of nanomaterials. High resolution scanning electron microscopy (SEM). High
resolution transmission electron microscopy (TEM). Scanning tunneling microscopy (STM). Atomic force microscopy
(AFM). Magnetic force microscopy (MFM). X-ray photoelectron spectroscopy (XPS). X-ray diffraction (XRD). Electron spin
resonance spectroscopy (ESR). Mossbauer spectroscopy. Raman spectroscopy. Nuclear magnetic resonance (NMR).
aia d [ o
WandvesTagszaumnlu 33-0-9)
Physics of Nanoscale Materials
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Introduction to nanotechnology. Structures and properties of materials on nanoscale. One dimension quantum structure.
Quantum wires. Zero dimension quantum structure. Quantum dots. Nanoscale fabrication processes; lithography, etching,
chemical synthesis. Nanoscale characterization techniques; scanning electron microscope, atomic force microscope and
other related techniques. Principle of devices based on nanostructures; single electron devices, carbon nanotubes, molecular
electronics, nanostorage, and spintronics.
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Special Topics
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Special topics in nanomaterials are subjected to change in each semester.
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Optoelectronics
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The nature of light. Theory of light propagation in media. Light modulation by electro-optic effect, acousto—optic effect and
Faraday effect. Display devices operating by luminescence, photoluminescence, cathodoluminescence. Plasma display and
liquid crystal display. Principle of photo detectors. Structure and characteristic of fibre optics. Applications of fibre optics.
Analog modulation and digital modulation of light signals.
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Advanced Nanomaterials

D

v o 1

=
Y Tanuneu ; laid

@

o o R A o o o o < W & w A ¢
FaquTudugs Jaqur TuiduTans oTanz d1snedni JaquiTudaassveunanuas lulsman YaquiTwas iind
a d [ o wa o a 1
Wauinsvesiagui Tu Jagui Tunuuway aulianumenmueiagur Tuatianiae
Advanced nanomaterials. Nano-metal, non-metal and semiconductors. Nano-ferrous and nonferrous alloys. Nano-ceramic
materials. Nano-materials thin films. Composite nanomaterials. Physical properties of various nanomaterials.
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Advanced Quantum Mechanics
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Spin and spin angular momentum. Applications to atomic, nuclear, molecular and solid state physics. Identical particles.

Relativistic wave equations and introduction to relativistic quantum mechanics.
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Advanced Electromagnetic Theory
a U \ =
I anunow : Tl
A ] <} A A A @ @ = Ty A a ci’
ﬂammmaﬂ'lwﬁma:mimaﬂumlmﬂauwmﬂuuaﬂmuumﬂluaum NYYHNITUATIT NITNITSIIUATNITLAYIUU
v o A 4 s S A = 3
Vli]HaﬁNWVIﬁﬂWWW!ﬁ‘H ﬁ]ﬂuﬂ1ﬁﬁillﬁgwaﬁ1ﬁﬁﬁéll’l’N@Hﬂ1ﬂ‘ﬂlﬂa@u’ﬂ€hﬂﬂ’313\lli'Jq\i
Plane electromagnetic waves and wave propagation. Energy and momentum in the field. Radiation theory, scattering and
diffraction. Special theory of relativity. Kinematics and dynamics of relativistic particles.
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Advanced Solid State Physics
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Dielectric properties. Magnetic properties. Optical properties. Crystal imperfections. Low - temperature effects and
superconductivity.
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Literature review, oral presentation, and discussion by the participating graduate students on physics topics in relation to their
research interest.
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Seminar 11
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Oral presentations by the participating graduate students, relevant to their thesis research topics. Presented materials must
include results from their research, which have been analyzed and summarized in a clear and well-organized way.
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Advanced Nuclear Physics
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Electromagnetic properties of nucleus. Radioactive decay of nuclear particles. Type of nuclear models and nuclear reactions.
Electromagnetic interaction with nucleus. Nuclear instruments and experimental methods.
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Advanced Laser Physics
a U \ =
IisAunen : Tl
o A ¢ A ' a "y ?a s
HANMITWUIIUVDUALEDT NITAANAULLEN m3lanlaosndauuuss sUMALAZILUITUT LiIG]J’LULC"IﬂiL"If\‘ILLﬁ\‘I LEDINT
ad ¢ o & S A s Ay iqia gy 70 ¥
pl2 IWﬂJﬂﬂl@\‘ILﬂL"ﬁﬂﬁ UaNNIINIMIUANUTIUUDIUALEDTFUAA N 1]5Tﬂgﬂﬁﬂ!”ﬂN!,Lﬁxiﬂllllnl"lfl%\uﬁu@]iﬂ ﬂﬁﬂﬁzEJﬂﬁi(’lf

J
LALEDI



PHY 743

PHY 781

PHY 790

PHY 791

39
Laser fundamentals. Absorption, spontaneous emission and stimulated emission. Optical resonator. Laser cavity. Laser
mode. Basic operational. Principles of lasers. Nonlinear optical effects. Laser applications.
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Nonlinear Optics
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Linear and nonlinear optical materials. Theory of light propagation in nonlinear and linear media. Classical and quantum
theory of nonlinear optical property. Phase matching. Four-wave mixing. Optical parametric process.
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Special Topics
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Topics related to current interests in physics.
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Dissertation
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A course designed to provide opportunities for self-study and research under the supervision of the instructor.
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A course designed to provide opportunities for self-study and research under the supervision of the instructor.



