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1. 3ndAnuly

a = q’/ ! d'
'J‘Iﬂﬁﬂ’leﬂﬂ'ﬂ“ljﬁ'ﬂﬂl 1

5110 aﬂ3m1msm§yﬂmaﬂ§ 2 (2-0-4)
TU110 Integrated Humanities

To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual
and creative development. To instill analytical thinking, with an awareness of the problems that humanities are

confronting, such as the impacts of: technological development, violence, wars, and various world crises so that

we can live well in a changing world.

E.100 naleanuANNSUAnYIUADFIAN 3 (3-0-6)
TU100 Civic Education

Study of principles of democracy and government by rule of law. Students will gain understanding
of the concept of “citizenship” in a democratic rule and will have opportunity for self-development to become a
citizen in a democratic society and to take responsibility in addressing issues in their society through real-life

practices.

NE.120 ARINNMSTIANMTNS 2 (2-0-4)
TU120 Integrated Social Sciences

This interdisciplinary course focuses on the fact that social sciences play an important role for
society. The course explains the origins of the social sciences and the modern world, the separation of social
sciences from pure sciences, and the acceptance of the scientific paradigm for the explanation of social
phenomenon. It also involves the analysis of important disciplines, concepts, and major theories of social
sciences by pointing out strengths and weaknesses of each one. Included is the analysis of contemporary social
problems, using knowledge and various perspectives-individual, group, macro-social, national and world

perspectives- to view those problems.

W.130  ganInnmsInenmaniuazmalulad 2 (2-0-4)
TU130 Integrated Sciences and Technology

To study basic concepts in science, scientific theory and philosophies. Standard methods for
scientific investigations. Important evolutions of science and technology influencing human lives as well as the
impacts of science and technology on economies, societies and environments. Current issues involving the

impacts of science and technology on moral, ethics and human values.



¥

WE.155  adanugv 3 (3-0-6)
TU155 Elementary Statistics

To identify the Nature of statistical problems; review of descriptive statistics; probability; random
variables and some probability distributions (binomial, poison and normal) ; elementary sampling and
sampling distributions; estimation and hypotheses testing for one and two populations; one-way analysis of

variance; simple linear regression and correlation; chi-square test.

Nn.161 MslEmune 3 (3-0-6)
TH161 Thai Usage
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the

main idea, communicating knowledge, thoughts and composing properly.

as.070 mmé’anqyﬁugm 1 0 (3-0-6)
EL070 English Course 1
Prerequisite : Language Institute placement
A non-credit course designed for those students with low English command and unable to enroll
directly into English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for
Unsatisfactory and will not be counted towards the students’ total credits and GPA).
A preparatory course designed to enable students to cope up with real English use of four basic

integrated skills of listening, speaking, reading and writing.

ad.171 mmé’anqyﬁugm 2 3 (3-0-6)
EL171 English Course 2
Prerequisite : Have earned credits of EL 070 or Language Institute placement

An intermediate English course designed to promote four integrated skills to develop students’

English proficiency at a higher level.

aY.172 mmé’anqvﬁugm 3 3 (3-0-6)
EL172 English Course 3
Prerequisite : Have earned credits of EL 171 or Language Institute placement

An upper-intermediate English course to enable students to use integrated skills at a more

sophisticated level than the prior course especially in speaking and writing.



a =2 o‘/ v d'
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a#d.296 my16’@nqyaﬁﬂgﬂﬂsxmﬁmﬁ‘mms 1 3 (3-0-6)
EL296 English for Academic Purposes 1
Prerequisite : Have earned credits of EL 172

Improving the students’ speaking, listening, reading and writing skills in English for academic
purposes, note-taking, writing a definition, describing a process, giving an instruction, reporting an experiment,

identifying cause and effect and comparison and contrast.

aH.396 mmé’anqmﬁaqﬂﬂizmﬁmﬁmms 2 3 (3-0-6)
EL396 English for Academic Purposes 2
Prerequisite : Have earned credits of EL 296

Practising listening, speaking, reading and writing at a more advanced level for academic
purposes, note-taking, paraphrasing, summarizing, interpreting data from graphs and charts, reading research

reports, giving presentations.

UE.116 uywdnuAalz: Waudail aua3 vazRalzmsuans 3 (3-0-6)
TU116 Man and Arts : Visual Art, Music and Performing Arts

This course is a study of art in relation to its function and the development of people, society and
environment by focusing on various creative works, such as visual arts, music and performing arts, depicting
the culture and perception of mankind. The course also aims to instill learners with real awareness of art values
through personal experience, and also the appreciation of the aesthetic values of creative works. An emphasis is

placed upon the influence of art on Thai values and the Thai way of life.

w5117 sinanmsveslanadilna 3 (3-0-6)
TU117 Development of the Modern World

To study the development of world societies from 1500 A.D. to the present. An emphasis is placed
upon the relationship of economy, political system, administration, society, culture, science and technology,

leading to modern world changes.

U5.122 agranaludiailszdriu 3 (3-0-6)
TU122 Law in Everyday Life

To study general aspects of law as correct patterns of human conduct in society. To equip learners
with basic principles of public law (rules of law), and its values which are associated with citizens’ moral core.
To provide basic knowledge in public law and private law, involving the issues of rights and duties, dispute
settlement, Thai Justice procedures, the usage and interpretation of law principles, with an emphasis on case

studies in our daily lives.



0%.125 amdmliibeanvenday 3(3-0-6)
AS125 Introduction to ASEAN
An Introduction the history and the aims of the establishment of ASEAN community.It includes

the overview of ASEAN countries in social,political,economic,cultural and ideological aspects.

WN.107 mssyaarazilnain 1(0-2-1)
PE107 Mindfulness and Meditation
Path of creating mindfulness and meditation; Meditation for education and effective living both in the

university and daily life.

nNn.242  msEsyaanezlumsdsznevein 2 (2-0-4)
PE242 Preparative for work achievement

Knowledge gaining and understanding in positive thinking, including working skill development
useful for job application, interpersonality, meeting, and report writing; Project presentation skill; Quality and
quality evaluation; Teamwork; Usage of common office appliance; Personal safety and working environment
which leads to happiness and satisfaction in the workplace.

a
23RN

2.1 INHugrumadnnmanitazadinmnans

M.111 ¥Inen 1 3 (3-0-6)
SC111 Biology 1

Fundamental biological concepts of animals, structures and basic metabolic process of animal at
molecular; cell; tissue; organ; system; and individual levels, structures and functions of nucleic acids in genetic

inheritance, animal classifications, growth and development, behavior, evolution, and ecology of animals.

M.112 ¥33Inen 2 3 (3-0-6)
SC112 Biology 2
Fundamental biological concepts of plants, structures, physiological and natural aspects of plants,

energetic and basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology.

M.121 0 1 3 (3-0-6)
SC121 Chemistry 1

Atomic theory, electronic structure of atoms, periodic table, ionization energy, electron affinity,
electronegativity, chemical bonding, atomic orbitals and molecular orbitals, molecular geometry, coordination
complexes, nuclear chemistry, nuclear stability, radioactivity, nuclear reactions, stoichiometry, gases, liquids,

solids, solutions and colloids, laws of thermodynamics, entropy, free energy and chemical kinetics.



M.122 1Nl 2 3 (3-0-6)
SC122 Chemistry 2
Prerequisite : Have taken SC 121

Electrochemistry, redox reactions, galvanic cells, electrolysis, chemical equilibrium, concepts of
acids-bases, strength of acids-bases, acid-base properties of salts, basic organic chemistry, structures and
properties of organic compounds, preparations and reactions of organic compounds, hydrocarbons, alcohols,

phenols, aldehydes and ketones, amines, carboxylic acid-derivatives.

ma3l  Wand 3 (3-0-6)
SC131 Physics 1

Vectors, physical quantities, systems of units, motion and Newton’s laws of motion, work, energy,
momentum and the conservation law, rotational motion, angular momentum and the conservation law,
equilibrium, elasticity, fluid mechanics, oscillations, waves, sound, heat, temperature, thermal properties of

materials, thermodynamics, the kinetic theory of gases.

M.132 Wand 2 3 (3-0-6)
SC132 Physics 2
Prerequisite : Have taken SC 131

Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy, electric current,
conductions in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic fields, Biot-Savart law, Ampere’s
law, inductance, magnetic properties of matter, magnetic energy, Faraday’s law of induction, AC circuits,
electromagnetic waves, light, geometrical and physical optics, atomic physics, elementary quantum theory,

elementary nuclear physics.

M. 161 UfiiamsyInen 1 1 (0-3-0)
SC1e1 Biology Laboratory 1
Prerequisite : Have taken SC 111 or taking SC 111 in the same semester

Experiments related to the contents in SC 111

M.162 Uiams¥IInen 2 1 (0-3-0)
SC1e62 Biology Laboratory 2
Prerequisite : Have taken SC 112 or taking SC 112 in the same semester

Experiments related to the contents in SC 112



M.171 Ugiiamsai 1 1 (0-3-0)
SC171 Chemistry Laboratory 1
Prerequisite : Have taken SC 121 or taking SC 121 in the same semester

Experiments related to the contents in SC 121

ma7z dgiamsad 2 1 (0-3-0)
SC172 Chemistry Laboratory 2
Prerequisite : Have taken SC 122 or taking SC 122 in the same semester

Experiments related to the contents in SC 122

mas1t  dfiamsiland 1 1(0-3-0)
SC181 Physics Laboratory 1

Laboratory practices involving measurement and errors, mechanics, waves and thermodynamics.

IMN.182 Ufiamsiand 2 1 (0-3-0)
SC182 Physics Laboratory 2

Laboratory practices involving electricity, magnetism, optics and modern physics.

n.218 amagé’aﬁm%’u%mmaﬂ% 1 3 (3-0-6)
MA218 Calculus for Science 1

Limits and continuity of functions, derivatives of algebraic functions and transcendental functions,
the chain rule, derivative of implicit functions, higher order derivatives, Roll’s theorem, the mean valued
theorem, applications of derivative, differential and its applications, antiderivatives, indefinite integrals,
techniques of integration, definite integral and geometric and physical applications of integral, infinite series.
Note : There is no credit for students who are currently taking or have earned credits of MA 111 or MA 211

or MA 216

n.219 ama@é’at‘im%’u%mmaﬂ% 2 3 (3-0-6)
MA219 Calculus for Science 2
Prerequisite : Have earned credits of MA 218

Limits and continuity of multivariable functions, partial derivatives, the chain rule, higher order
partial derivatives, total differential and its applications, applications of maximum and minimum of
multivariable functions with unconstraint and constraint, polar coordinate and application of area solving,

multiple integrals and applications.



f.313 aumsBaeyiusmiley 3 (3-0-6)
MA313 Ordinary Differential Equations
Prerequisite : Have earned credits of MA 112 or MA 212 or MA 217 or MA 219

First order differential equations, theorems on linear differential equations, second order linear
differential equations, differential equations with constant coefficients and variable coefficients, higher order
linear differential equations and its applications, Euler equations, the Laplace transform and its applications,
Fourier series, boundary value problems, the convolution theorem, linear systems of differential equations,
elementary partial differential equations.

Note : There is no credit for students who are currently taking or have earned credits of MA 214

n.318 aums@awﬁuﬁdeﬂ 3 (3-0-6)
MA318 Partial Differential Equations
Prerequisite : Have earned credits of MA 313 or MA 214 or MA 286

Partial differential equations, the heat equations, the wave equations and Laplace equations,
separation of variables and linear property, Green’s formula and applications in boundary value problems,

variation of parameters, application of Laplace and Fourier transformation to partial differential equations.

2.2 3311190Y

.200 Ufiamsland 3 1(0-3-0)
PC200 Physics Laboratory 3
Laboratories to provide practical experience in areas of physics, mechanics, thermodynamics,

waves and sound.

w.211 pamans 1 3 (3-0-6)
PC211 Mechanics 1
Prerequisite : Have earned credits of SC 131

Vector analysis, vector calculus, vector operators, coordinate transformations, Newton’s laws, mass
and force, applications of Newton’s laws, circular motion, motion under gravitational force, harmonic
oscillation, linear and nonlinear oscillations, potential energy function, central force, energy and momentum of

a system of particles.

W.212 nafans 2 3 (3-0-6)
PC212 Mechanics 2
Prerequisite : Have earned credits of PC 211

Moving coordinate systems, elementary mechanics of continuous media, variational principle,
Lagrange’s and Hamilton’s equations of motion, rotation of rigid bodies, theory of small vibrations, relativistic

dynamics.



W.213 Handvesnay 3 (3-0-6)
PC213 Physics of Waves
Prerequisite : Have earned credits of PC 211

Free oscillations of simple systems, free oscillations of systems with many degrees of freedom,
forced oscillations, travelling waves, reflection, Fourier analysis of pulses and travelling wave packets, waves in

two and three dimensions.

.220 Qumnamans 3 (3-0-6)
PC220 Thermodynamics
Prerequisite : Have earned credits of SC 131

Thermodynamical systems, kinetic theory of ideal gases, free expansion, temperature, heat, work,

internal energy, entropy, free energy, fundamental laws of thermodynamics.

.240 Fanausulvl 3 (3-0-6)
PC240 Modern Physics
Prerequisite : Have earned credits of SC 132

Special theory of relativity, particle nature of waves, wave nature of particles, foundations of
quantum theory, quantum mechanics, structure and spectrum of atoms and molecules, statistical mechanics,

introductory solid state physics, introductory nuclear physics.

.241 UfiamsTanaueaddual 1(0-3-0)
PC241 Modern Physics Laboratory
Prerequisite : Have taken PC 240 or taking PC 240 in the same semester

Laboratories on selected experiments of modern physics.

7.300 HandFndinmans 3 (3-0-6)
PC300 Mathematical Physics
Prerequisite : Have earned credits of MA 219

Vector analysis, matrix operators and matrix analysis, complex functions and complex variables
analysis, calculus of residues, ordinary differential equations, partial differential equations, special functions,
Fourier series, boundary-value problems, applications of Fourier and Laplace transformations in physics

problems.



.320 andFeada 3 (3-0-6)
PC320 Statistical Physics
Prerequisite : Have earned credits of PC 240

Introductory statistical methods, statistical formulations of many-particle systems, statistical
thermodynamics, basic methods and results of statistical mechanics, simple applications of statistical

mechanics, quantum statistics of ideal gases

.331 nguuaiman v 1 3 (3-0-6)
PC331 Electromagnetic Theory 1
Prerequisite : Have earned credits of SC 132

Vector analysis, electrostatics, boundary-value problems in electrostatics, electric dipoles and
multipoles, dielectrics, magnetostatics, magnetic dipoles, magnetic materials, Maxwell’s equations,

electromagnetic energy, electromagnetic waves.

.332 nguuairmanIviih 2 3 (3-0-6)
PC332 Electromagnetic Theory 2
Prerequisite : Have earned credits of PC 331

Maxwell’s equations, wave equations for vector and scalar fields, plane electromagnetic waves,
propagation of electromagnetic waves in matter, reflection and refraction of electromagnetic waves,

waveguides, resonant cavities, electromagnetic radiation, antenna.

.333 UfnamsmimanIvih 1.(0-3-0)
PC333 Electromagnetic Laboratory
Prerequisite : Have taken PC 331 or taking PC 331 in the same semester

Laboratories to provide practical experience in electromagnetism.

w341 pamanInIOUAN 1 3 (3-0-6)
PC341 Quantum Mechanics 1
Prerequisite : Have earned credits of PC 240

Foundations of quantum mechanics, operators, wave functions and interpretation, Dirac notation,
basic postulates of quantum mechanics, Schrédinger equation, Heisenberg’s uncertainty principles, one-
dimensional energy eigenvalue problems, harmonic oscillation, time-independent Schrodinger equation,
hydrogen atom, introduction to matrix mechanics, the use of matrix mechanics in harmonic oscillation

problem.



w342 NaMEnINBUA 2 3 (3-0-6)
PC342 Quantum Mechanics 2
Prerequisite : Have earned credits of PC 341

Matrix mechanics, transformation of representations, angular momentum operators, spin,

approximation methods, introductory quantum statistics, identical particles, scattering.

.490 auNM 1 (0-3-0)
PC490 Seminar
Prerequisite : 4" year standing

Seminar topics include subject matters in physics or applied physics. Students are required to offer
appropriate seminar topics. Upon the approval of the department, each student is required to give a lecture and

submit a report on the approved topic.

.491 Tasanuiay 3 (0-9-3)
PC491 Special Project
Prerequisite : 4" year standing

A student project involving a study and research in a field of physics or applied physics, and under

a supervision of a member of the departmental staff. Grades : S or U.

We201  Biinmsefindiiiosdu 3 (3-0-6)
NP201 Introduction to Electronics
Prerequisite : Have taken SC 132 or taking SC 132 in the same semester or have taken SC135

Elementary circuit theory, analysis of DC and AC circuits, frequency filter circuits,
semiconductors and p-n junction, diode circuits, transistors, amplifier circuits, digital systems, elementary

principles of logic gates, flip-flops, registers, counting circuits, digital communications.

e.221 UfiiAnsdannsedindriioadu 1 (0-3-0)
NP221 Introduction to Electronics Laboratory
Prerequisite : Have taken NP 201 or taking NP 201 in the same semester

Laboratories to provide practical experience in NP 201
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1.206 n1ﬁmswﬁ%’m&mﬁmﬁumﬁané 3 (2-3-4)
PC206 Introduction to Data Analysis in Physics

Meaning of measurement and scientific report, measurement and errors, reporting results and
errors, sampling and statistical concepts, propagation errors, normal distribution and other distributions,
estimation of mean and errors, curve fitting, covariance and correlation, chi-square test, application of

computer programs for data analysis in physics.

.207 Flandluriniszariv 3 (3-0-6)
PC207 Physics in Everyday Life

Explanation of natural phenomena with principles of physics and applications of physics in
everyday life; the subject covers topics include motion, properties of matter, heat, waves, electromagnetism,

light and modern physics.

n.226 malu)agnaInu 3 (3-0-6)
PC226 Energy Technology
Prerequisite : Have earned credits of SC 132

Energy from fossil fuel, biomass energy, nuclear energy, fuel cell, solar energy, water energy, wind
energy, ocean thermal energy, geothermal energy, energy consumption, energy production and saving, energy

and environments.

W.227 waINuuasoiing 3 (3-0-6)
PC227 Solar Energy
Prerequisite : Have earned credits of SC 132

Physical properties of the Sun, solar radiation, solar energy measurements and data collection ,
heat transfer and radiation characteristics of the Sun, solar collectors, energy storage, applications of solar

energy.

.256 endistinsadalansiiliiosd 3 (3-0-6)
PC 256 Introduction to X-Ray Crystallography
Prerequisite : Have earned credits of SC 132
X-rays, diffraction of x-rays, symmetry operations and space groups, crystals and their properties,

geometric-data collection, intensity-data collection, theory of structure factors and Fourier syntheses.



l.286 mamaniiiosnu 3 (3-0-6)
PC286 Introduction to Astronomy
A brief history of Astronomy, light and astronomical instruments, solar system, the Sun, stars, the

stellar evolution.

V\I.287 ﬂ1§1ﬂ1ﬂﬂ%‘ﬂ§\1ﬂiﬂl 3 (3-0-6)
PC287 Spherical Astronomy

Prerequisite : Have earned credits of PC 286

Spherical trigonometry, celestial sphere, celestial coordinate systems, refraction, planetary

motions, time, planetary phenomena, aberration, parallax, precession, eclipses.

vl.288 maiamsifudeyamemamans 3(2-3-4)
PC288 Observation Techniques in Astronomy
Prerequisite : Have earned credits of PC 286

The radiation law, optical telescopes, visual use of optical telescopes, special optical systems, radio

telescopes, telescope mountings, astronomical data collecting systems, astronomical measurements.

.306 FanaiFaiin 3 (2-3-4)
PC306 Computational Physics

Computational techniques and applications to physics problems. The applications will be restricted
to computer simulations of simple physical systems from mechanics, electromagnetism, optics and modern

physics.

.316 nasansvadlva 3 (3-0-6)
PC316 Fluid Mechanics
Prerequisite : Have earned credits of PC 211

Properties of fluids, fluid statics, bouyancy, fundamentals of fluid flow, equation of continuity and

energy equation, force and momentum in fluids, fluid flow in pipes and flow rate measurement of liquids.

.336 nauman3 3 (3-0-6)
PC336 Optics
Prerequisite : Have earned credits of SC 132

Geometrical optics and optical instruments, matrix methods in paraxial optics, optical aberration,

interference, Fraunhofer and Fresnel diffraction, polarization, coherence, Fourier optics, lasers, holography.



337 Ufiamsviaumans 1(0-3-0)
PC337 Optics Laboratory
Prerequisite : Have taken PC 336 or taking PC 336 in the same semester

Laboratories to provide practical experience in optics.

n.346 Fanaiiunaes 1 3 (3-0-6)
PC346 Nuclear Physics 1
Prerequisite : Have earned credits of PC 240

Nuclear properties, isotopes, natural radioactivity, alpha decay, beta decay, gamma decay, charged

particle accelerator, nuclear reactions.

W.347 Fanaiiunaes 2 3 (3-0-6)
PC347 Nuclear Physics 2
Prerequisite : Have earned credits of PC 346

Nuclear radiation detection and measurement, neutron physics, nuclear fission, nuclear reaction
and nuclear energy, nuclear force and nuclear structure, nucleon-nucleon interactions, nuclear models, spin

and electromagnetic properties of nuclei.

n.348 MIAATHMEmMAiamaiiundes 3(2-3-4)
PC348 Nuclear Technique Analysis
Prerequisite : Have earned credits of PC 240

Basic nuclear physics, sources of radiations, analysis of isotopes, neutron activation analysis,

analysis by charged particles, measurements of spectrum, neutron radiography.

.349 Handvounsamisoada 3 (3-0-6)
PC349 Introduction to Chaos Physics
Prerequisite : Have earned credits of PC 211

Introduction to non-linear behavior, the motion of double pendulum, non-linear oscillator, one

dimensional maps, two dimensional maps, power spectrum, fractal, bifurcation.

.356 mstaguuSsdond Insnannariiosd 3 (3-0-6)
PC356 Introduction to Powder X-ray Diffraction
Prerequisite : Have earned credits of PC 256

X-rays, crystallographic symmetry, diffraction theory, instruments for measurement of powder
patterns, specimen preparation, acquisition of diffraction data, reduction of data from automated powder

diffractometers, qualitative analysis, quantitative analysis.



[ Y

.357 aqmsﬁe aﬂuﬁvmﬁ'u 3 (3-0-6)
PC357 Introduction to Semiconductor Materials
Prerequisite : Have earned credits of PC 240

Semiconductor materials, band structure theory, electron-phonon interaction, electrical, optical

and magnetic properties of semiconductors.

358 Wﬁn&mmqﬂnmﬂmsﬁaﬁam 3 (3-0-6)
PC358 Physics of Semiconductor Devices
Prerequisite : Have earned credits of PC 240

Semiconductors, band structure and carrier concentration, carrier transport phenomena, p-n

junction, applications in diodes, transistors and solar cells, integrated circuit devices and elementary design

principle.
1.359 Flandveswaranuiosny 3 (3-0-6)
PC359 Introduction to Plasma Physics

Prerequisite : Have earned credits of PC 331
Characterization of plasma, basic plasma parameters, plasma frequency, Debye shielding,

collisionality, charged particle motion in plasma, kinetic theory of plasma.

.366 maluladgaygnma 3 (3-0-6)
PC366 Vacuum Technology
Prerequisite : Have earned credits of SC 131

Kinetic theory of gases, physical phenomena at low pressure, design of high vacuum systems,

leakage detection of vacuum systems.

.376 Fallandiiloadu 3 (3-0-6)
PC376 Introduction to Biophysics
Prerequisite : Have earned credits of SC 132 or SC 135

Introduction to biophysics and applications in biological systems, molecular biophysics, biological

physiology, biophysical instruments.

W.377 Flanadimsunng 3 (3-0-6)
PC377 Biomedical Physics
Prerequisite : Have earned credits of SC 132 or SC 135 or SC 136

Physical application in human anatomy, mechanics of skeleton systems and muscles, electricity and

nervous systems , light, sound, sensory systems, medical radiation and radiation protection.



386 nasmaninesth 3 (3-0-6)
PC386 Celestial Mechanics
Prerequisite : Have earned credits of PC 287

Two-body problem, orbits in three dimensions, orbit determination, many-body problem,

perturbations, artificial satellites, rocket dynamics, transfer orbits, interplanetary trajectories.

.387 mamanilang 3 (3-0-6)
PC387 Astrophysics
Prerequisite : Have earned credits of PC 286

Physical properties of stars, stellar atmospheres, stellar interiors, variable stars, stellar

populations, interstellar matter, galaxies.

.396 mselnam Tutfuniaaia
PC396 Training

A summer training in an appropriate organization or a factory approved by the Physics
department. A minimum of 180 hours is required for each student in the training. Students will participate in
relevant practical works and gain hands on experiences in real situations. Assessment : each student is required

to submit a written report on the acquired training and gives an oral presentation. Grades : S or U.

n.397 msUianululssilnau 1 (0-3-0)
PC397 Workshop Practice
Workshop practice on using machine tools, safety in workshop, maintenance and care of machine

tools.

.406 ﬂf]ﬁ’ﬁmﬁi?m&%uga 1(0-3-0)
PC406 Advanced Physics Laboratory

Laboratories to provide practical experience in specific area of physics, ceramics processing,
characterizations of materials, structure determination using x-ray diffraction analysis, nuclear physics

experiments, etc.

1.407 DPLTITICYY 3 (3-0-6)
PC407 Special Topics
Prerequisite : 4" year standing

Interesting topics, progresses and modern science of physics.



.436 Hantavos 3 (3-0-6)
PC436 Laser Physics
Prerequisite : Have earned credits of PC 240 and PC 336

Basic principles of lasers, interaction of radiation with matter, energy levels and transitions, ray
tracing and Gaussian beams, optical resonators, laser pumping, continuous-wave and transient laser behavior,

specific laser systems, solid-state lasers, dye lasers or gas lasers, laser applications.

W.437 Tlading 3 (3-0-6)
PC437 Photonics
Prerequisite : Have earned credits of PC 331

Beam optics, Fourier optics, polarization and crystal optics, fiber optics and optical fiber
communication, statistical optics, interaction of photons with matter, photon sources, laser, nonlinear optics,

electro-optic devices, magneto-optic devices, acousto-optics devices.

1.446 NQUYTNINEMNNIAY 3 (3-0-6)
PC446 Special Theory of Relativity
Prerequisite : Have earned credits of PC 211 and PC 331

Reference frame, Galilean transformation, Newtonian relativity, Michelson-Morley experiment,
postulates of the special theory of relativity, relativistic mechanics, Lorentz transformation, aberration and
Doppler effect in relativity, relativistic momentum, equivalence of mass and energy, transformation of
momentum and energy, relativistic electromagnetism, transformations of electric and magnetic fields,
invariance of Maxwell’s equations, space-time diagrams, twin paradox, principle of equivalence and general

relativity.

.456 Flandveauda 1 3 (3-0-6)
PC456 Solid State Physics 1
Crystal structures and x-ray diffraction, reciprocal lattice, crystal binding, lattice vibrations, free

electron theory and properties of metals, band theory of solids, semiconductors.

W.457 Handvoauda 2 3 (3-0-6)
PC457 Solid State Physics 2
Prerequisite : Have earned credits of PC 456

Fermi surface, hole and electron-hole pair recombination, polaritons and polarons, optical
properties and excitons, dielectric and ferroelectric properties, magnetic properties, magnetic resonance and

masers, lattice imperfections, superconductivity.



.458 andveuraduasonfing 3 (3-0-6)
PC458 Solar Cell Physics
Prerequisite : Have earned credits of PC 240

Solar energy, solar spectrum and environment, semiconductor heterojunctions, transport in
heterojunctions, zero-dimension, one-dimension, and two-dimension nanostructures, photovoltaic basic
principles, solar cell physics, electronic transport and optical absorption, interconnection of solar cells, solar

energy collection and conversion to electricity, efficiencies, solar cells in Thailand, space solar cell, field study.

w.466 Wandqamaiis 3(2-3-4)
PC466 Low Temperature Physics

Introduction to low temperature cryogenic techniques, physical properties of gases, liquids and
solids at low temperatures, low temperature refrigeration technique, the liquid gas plant, evaporation cooling

technique, demagnetization cooling technique, superconductors.

n.467 malulagdanvunuazlanung 3 (2-3-4)
PC467 Thick and Thin Film Technology
Prerequisite : Have earned credits of PC 456

Film preparations, techniques for film analysis, theory of film formation, film structures,

mechanical, optical, magnetic, and electrical properties of films.

.486 Fnsnaineiiesda 3 (3-0-6)
PC486 Introduction to Cosmology
Prerequisite : Have earned credits of PC 387

Physical structure of galaxies, the Milky Way, the expansion of the universe, quasars, the Big Bang

theory, status of the early universe, status of the future universe.
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