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(Fundamental Physics I)
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Physical quantities and units; vectors; forces
and motions; work; energy; and momentum; system of
particles; motion of rigid bodies; oscillatory motion;
wave motions; gravitational interaction; fluid

mechanics; heat and thermodynamics
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(Fundamental Physics IT)
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Electrostatics; magnetostatics; time-varying
electromagnetic field; electric currents and electronics;
electromagnetic waves; optics; special relativity;
introduction to quantum mechanics; atomic structure;

nucleus and particle physics
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(Fundamental Physics Laboratory I)
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Vernier, caliper and micrometer; measurement
and errors; graph and linear equation; circular motion;
projectile motion; force equilibrium; collision; spring
and oscillation; moment of inertia; static equilibrium of

rigid bodies
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(Fundamental Physics Laboratory IT)
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Electric devices and multimeter; direct current
circuit; electric field; electromagnetic induction;
capacitor; oscilloscope; alternating current circuit;

resonance in RLC circuit
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(Fundamental Physics Laboratory III)
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Experiments requiring one — or two-period
time, a student must perform experiments no less than

8 experiment periods
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(Fundamental Physics Laboratory IV)
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Continuation of 332-201, a student must
perform experiments no less than 8 experiment periods

without repeating topics of 332-201
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Vector analysis; kinematics of particle;
dynamics of particle; Newton laws; the motion of
particle in one dimension; the motion of particle in two

and three dimensions; the plane motion of rigid body
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(Modern Physics)
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Theory of special relativity; foundations of
quantum theory; quantum mechanics; atomic structure;

molecular structure; statistical mechanics; solid state

physics; nuclear physics and elementary particles
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(Vibrations and Waves)
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Wave properties; Free oscillations of simple
systems; free oscillation of systems; with many
degrees of freedom; forced oscillations; traveling waves;
reflection; modulations; pulses and wave packets;waves

in 2 and 3 dimensions; polarization
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Laboratory in elementary electronics related to

theory in electronics
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(Electronics)
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Basic circuit theory; semiconductor theory;
diode; circuit analysis and some applications;
Transistors and basic amplifier circuits; small-signal,
low-frequency analysis; introduction to logic gates and

operational amplifier
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(Digital Electronics Laboratory)
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Experimental studies in topics corresponding

to digital electronics
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(Digital Electronics)
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Semiconductor devices (diodes and
transistors); technologies of digital IC (TTL, CMOS);
digital systems and logic gates; boolean algebra and
logic simplification; arithmetic circuits; combinational

circuits; sequential logic; flip-flops; counters
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(Introduction to Nanotechnology)
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Introduction to nanoscience and
nanotechnology, nano in nature; fundamental principle
in science for nanotechnology; nanofabrication;
equipment and analysis in  nanotechnology;
nanomaterials; nanobiotechnology and nanomedicine;

nanoelectronics and nanomachines; application in

nanotechnology; nanoethics and nanotoxicity

332-291 2(1-3-2)
matalssnumaland
(Physics Workshop Techniques)
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Study how to use basic equipments for
designing and constructing basic physics instruments;
and how to repair and maintain scientific instruments;
study of electrical techniques in workshop; physics
laboratory and cryogenics and of high pressure
techniques; basic drawing and designing physics
equipments tools and electronic circuits by using CAD

software
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Experimental studies in various branches of

physics corresponding to physics courses
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(Electromagnetic Theory)
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Electrostatics, boundary problem, electric
fields in matter; magnetostatics; magnetic fields in
matter; electrodynamics; Maxwell’s equations and

applications
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(Thermal Physics)
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Introduction of thermal physics and classical
thermodynamics; the zero law of thermodynamics;
equation of state of ideal gas; equation of state of van
der Waals gas; exact differential equation; work
energy and heat; the first law of thermodynamics;
throttling process; Carnot cycle; efficiency of heat
engine and coefficient of performance of refrigerator;
entropy; the second law of thermodynamics; Helmholtz
function; Gibbs function; the third law of
thermodynamics; phase transition and equilibrium
between phases; Maxwell-Boltzmann statistics; Fermi-

Dirac statistics and Bose-Einstein statistics
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(Introductory Quantum Mechanics)
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Modern physics concepts; wave functions and
operators; time-independent Schrodinger equation
in one dimension and three dimensions; Hilbert spaces

and Dirac’s notations; harmonic oscillator; angular

momentum; spin; hydrogen atom
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(Metrology)
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Principles of metrology; measurement;
deviation and uncertainty; traceability and calibration;

metrological equipment and quality system
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Laboratory work related to optics

332-313 3(3-0-6)
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(Optics)
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Wave motion; electormagnetic theory and
light; the propagation of light; geometrical optics,
the superposition of waves; polarzation; interference;

diffraction
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(Applied Optics and Instruments)
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Principle of light; design and calculation of an
optical system; light sources; lasers; fiber-optics;
luminescence; radiation; spectrometer; holography;

optics in military, medicine, industry, and research
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(Mathematical Methods in Physics)
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Mathematical techniques used in physics;
complex variables; special functions; partial differential
equations; vector algebra; matrices and tensors;

perturbation method; group theory; waves and Fourier

analysis

332-316 3(3-0-6)
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(Computational Physics)
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Solution of linear equation by numerical

methods and their application in physics, roots of

nonlinear equation; numerical integration; ordinary

differential equation solution by numerical methods;

Monte-Carlo calculations and their applications in

physics; dynamics in two and three dimensions; chaotic

dynamics; analysis of experimental data by computers
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Celestial mechanics; fundamental properties of
sky objects; spherical astronomy; sky events stellar
evolution; telescopes and astronomy instrument; solar

system and exosolar system; astrobiology

332-318 3(3-0-6)
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(Astrophysics IT)
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Stellar Atmosphere; the interiors of stars;
remnants of star; the Milky ways and other galaxies;

galactic clusters; cosmology
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(Introduction to Atmospheric Physics)
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An introduction to meteorology; atmosphere
and atmospheric composition; solar radiation;
temperature; air mass and wind formation; wind power;
humidity; cloud and water droplet formation;
hydrostatic stability and convection of air mass;
dynamics of the atmosphere on a rotating earth; climate

changes
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(Geophysics Laboratory)
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Measuring the physical properties of rock
samples; e.g. resistivity; specific gravity; magnetic

susceptibility; seismic wave velocities; etc

332-323 3(3-0-6)
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(Global Geophysics)
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Plate tectonics and plate movement; gravity of
the earth; Earth elastic and electrical properties of
the Earth; radioactivity and heat in the Earth;

earthquakes; palacomagnetism

332-324 3(3-0-6)

o Aaa  d
msdrsamessailana
(Exploration Geophysics)
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Principles and measurements of gravity;

magnetic; electrical resistivity; seismic; electromagnetic;

radioactivity; geothermal; earthquake seismology; GPR;

magnetic resonance sounding; data processing and



interpretation; application of geophysical methods in
engineering environmental and natural resources

investigations
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(Physics in Forensis Science and Archeology)
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Basic physics principles in forensic science;
magnetism and electromagnetics; physical properties
of material evidences; geophysical techniques for
detection of hidden material evidences and archeological
objects; mathematical principles for detection methods;
methods of survey, magnetic, electromagnetic and
ground penetration radar; surveying procedures; data

processing and interpretation of results

332-331 1(0-3-0)
Ufiamsilanafiundes
(Nuclear Physics Laboratory)
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Nuclear detection; Geiger-Muller counter for
industrial  fieldwork; gamma ray detection by
scintillation counter and semiconductor detector; nuclear

track-etched technique for alpha detection; nuclear

safety

332-333 3(3-0-6)
Fanaiiundes 1

(Nuclear Physics I)
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Nuclear properties; radioactive decay; nuclear
interaction with matter; nuclear detection; alpha

decay; beta decay; gamma decay; radiological

protection; nuclear reaction

332-334 3(3-0-6)
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(Nuclear Physics IT)
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Neutron physics; nuclear moment and nuclear

spin; nuclear model; nuclear force; nuclear energy;

particle physics; particle accelerator
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(Applied Electronics Laboratory)
SeAnTIRUSsuneY : 332-343 ¥iseSEUAIUNY

a va a 3 a
Ufidanisniediannseiinddszgnd

& Y v Aa ad a o 4
FaroananiivImdannseindilscgna

Laboratory work related to applied electronics

332-343 3(3-0-6)
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(Applied Electronics)
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Concepts of microprocessor and
microcomputer;  architecture of  microprocessor;
composition structures of microcomputer system;
microcomputer input and output; interfacing of

microcomputer with peripheral; programming tests and

its applications
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(Materials Physics Laboratory)
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Laboratory works in materials physics related

to Elements of Materials Physics |
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Materials Physics I
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Atomic structure and bonding; crystal

structures; crystalline imperfections; solid solutions and

diffusion in solids; mechanical properties of materials;

electrical properties of materials; dielectric and

electromachanical materials
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Phase diagrams; optical properties of
materials; thermal properties; magnetic properties of
materials; polymer materials; ceramic materials;
composite materials; semiconducting and conducting

materials
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(Fundamentals of Magnetic Materials)
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Definitions and units; experimental methods;

diamagnetism and paramagnetism; ferromagnetism;

antiferromagnetism and ferromagnetism.
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The movement of charge carrier; the number
of mobile charge carriers; the semiconductor in
equilibrium;  nonequilibrium  excess carriers in
semiconductor; the pn junction; the pn junction diode;
Metalsemiconductor junctions; semiconductor device
fabrication; the bipolar transistor; the junction field
effect transistor; the metal-oxide- semiconductor field
effect transistor; optical devices; other semiconductor

devices
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(Plasma Technology Laboratory)
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Practice in basic technique of low voltage and
high voltage pulse circuit; gas laser experiment;
emission spectroscopy; vacuum evaporation experiment;
plasma electrical discharged and noise protection

technique for plasma experiment
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(Vacuum Technology)
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Studying of basic principles and kinetics of

gas; classification of vacuum pressure system;

vacuum pressure measurement; mechanical pump;
rotary pump; sorption pump; turbomolecular pump;

ultra-high vacuum (UHV) pump; accessory and material
for vacuum system; leakage detection; maintenances of
vacuum system; application of vacuum system for
scientific laboratory, industrial division, medical

division etc.
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(Plasma Technology)
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Fundamental electrical discharge processes in
solids; liquids and gas; high voltage physics and
technology; surface phenomena; townsend discharge;
glow discharge; electrical arc discharge; electron and
ion beams; nature and properties of plasma; applications
of low temperature plasma in industry; plasma
chemistry; plasma jet; plasma arc metallurgy; plasma in

defense; plasma in nuclear technology; space plasma

332-365 3(3-0-6)
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(Energy Technology)
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Thermodynamics law; physics principle
related to energy and energy technology; characteristics
of energy sources and its application; energy from
petroleum fuel; nuclear energy (fission and fusion
nuclear reaction); fuel cell; solar energy and some
renewable energy; the present articles and hot issues
related to research activities on physics energy
technology and their application on agro-industrial and

industrial works
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(Optoelectronics Laboratory)
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Laboratory works in optoelectronics related to

Fiber Optics
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(Fiber Optics)
eINTIADSEUEUNDY : 332-102
INTIAVSIUAIVNY : 332-371
o o = ] <
nugindulevas nguiauiivan
j‘ Y d’l 1 o d’ ] o d'
TWfudesdu aumsiiugiuetinau uduinay
ad a 9 A =} 3 Y Aa =}
ladiannsn idulentiassyivuoiu iduledtiassvil
Y
HUUEIAUTY NITNTLIY NITaANDUTYYIN
mstseavfiduleotinas n1sfaninie 9 ves
i leniuas uvrasfufiauad LED uag LD 63
o A oo ) o
A9 ULA 1ATRITUFMadn lertiuaa
Introduction to fiber optics, basic of

electromagnetic theory; basic waveguide equations;

dielectric slab waveguide; step-index fiber; graded-index
fiber; dispersion; attenuation; fabrication of fiber optics;
fiber measurement; LED and LD light source; light

detector; fiber optic sensors
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Review of semiconductors; light-emitting
diode principle; light emitting diode structures; principle
of lasers; semiconductor lasers; modulation of the
semiconductor laser; principle of semiconductor
photo-detectors; pin photodiode; avalanche photodiode;
optical receivers; noise in receiver; receiver sensitivity;

heterodyne detection
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(Biophysics Laboratory)
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332-383 3(3-0-6)
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(Biophysics I)
S1eINTIA DS UEIUNDY 324-102, 330-101, 332-102
Y dy =
Tasaadunugiuvesrd Tuana usanieluy
waznsasenIN luanandagyvessuua luana
s A 9 s ' A A
Faalazigauisan ﬂ1§!LWiLLﬁ$ﬂﬂllﬂﬂTiLﬂﬁf‘Ju1/l
' A 9 ' wa < o
HIULID UL DR ﬁiJ‘]J@WI'NhlV\IﬁVUENLG]J'ﬂﬂ DUANT
AT ILaIn T Tuana
Basic structure of biomolecules; important
inter- and intra-molecular forces of biomolecular
systems; cells and cell membranes; diffusion and
mechanism of transport across cell membrane; electrical

properties of cells; interaction of light and biomolecules
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(Biophysics I1)
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Molecular motor and machine; techniques in
biophysics mechanical optical electrical, and

computational biosensors, and other interesting topics

332-392 1(0-0-3)
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Field trips and special job training in research

laboratories; industrial plant and government

organizations; nature of jobs must involve some physics
utilization; students will gain experience skills and
practice in applying physics to actual work together with
ability to work with others; most training may be
undertaken during summer for a period not less than 6

weeks; each week not less then 25 hours
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Excited vibration; the motion of a particle in
two and three dimensions; the moving coordinate
system; the motion of system of particles; the motion of
rigid body; Lagrange and Hamiltonian; the small

vibration
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(Advanced Electromagnetic Theory)
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Maxwell’s Equations, electromagnetic waves;

potentials and fields; radiation
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(Seminar in Physics I)
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This course is to train students in oral
presentation concerning scientific works; students must
perform literature review and give a seminar on their
chosen topics; students must also attend the seminar

organized by the department; their performance will be

evaluated by physics staffs

332-406 1(0-2-1)

(Y Al d
auanmalana 2
(Seminar in Physics IT)
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This course is to train students in oral
presentation concerning scientific works; students must
perform literature review and give a seminar on their
chosen topics; students must also attend the seminar
organized by the department; their performance will be

evaluated by physics staffs

332-411 3(3-0-6)
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(Special Topics in Physics T)
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A study of interesting topics in physics.

Content must be approved by the department
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(Special Topics in Physics IT)

18T VSEURIUNDY : 332-303 1Az 332-306

=2 A A ara J A a

ﬁﬂ‘]&ﬂli@Qﬂu?ﬁuiﬂﬂ?ﬂﬂﬁﬂﬁﬁ13J1/lﬂ1ﬂ'3°]51
Mrua

A study of interesting topics in physics.

Content must be approved by the department

332-413 3(3-0-6)
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(Special Topics in Applied Physics I)
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A study of interesting topics in applied

physics, content must be approved by the department
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(Special Topics in Applied Physics II)
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A study of interesting topics in applied

physics, content must be approved by the department

332-415 3(3-0-6)
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Principles of scientific instrument; basic
laboratory equipment; X-ray fluorescent spectrometer;

X-ray diffractmeter; absorption spectrophotometer;

chromatography; ICP spectrometer; mass spectrometer;



electron microscopy and microanalyses and theirs basic

maintenance
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(Engineering and Enviromental Geophysics)
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An application of geophysical methods for
study the shallow subsurface stratigraphy, with the aim
to locate the suitable area for investigating groundwater
resource, mineral resource, waste dump site, and
civil engineering site, whereas the subsurface structure

will not be destroyed by these methods.
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Elasticity; wave equations; body and surface
waves; attenuation and scattering; travel time in
layered  earth; seismometry; interpretation of

seismogram; seismotectonics
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(Geohazards)
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Sinkhole; landslide; global warming; seismic

hazard; tsunami
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(Applied Nuclear Physics I)
S1eINTIADSeUEIUNDY : 332-333
m3¥amn3adinvesasfuiuaseduuy
A 9 AUAANNANTUANINGIT MIRUIUAHANAIA
lumsiiy adansiin Wiased Mgz lae
Fmsewsidiinseu miimizsg  Taomaila
m3iFessadiond
The study of half-life measurements of the
radioactive substances; radioactivity equilibrium;
calculation of counting errors and counting statistics;
radiation detectors; neutron activation analysis; X-ray

fluorescence techniques

332-434 3(3-0-6)
Wanafiundasiszynd 2
(Applied Nuclear and Radiation Physics IT)
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The study of radiography; application of
gamma rays in soil density and surface density
measurement; nuclear mineral prospecting; radiation
shielding design; applications of radioisotope in

industries

332-436 3(3-0-6)
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Sources of nuclear energy; fission chain
reaction; nuclear fuels; nuclear reactors; nuclear
accident;natural radioactivity; nuclear measurements and

application to environment; biological effect of

radiations

332-437 3(3-0-6)
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(Nuclear Reactor Theory I)
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Atomic and nuclear structures; radiation and
radioactivity; nuclear reactions; nuclear fission; flux;

current density and diffusion of neutrons; criticality
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Reactor kinetics; feedback mechanism in
reactor dynamics; two group diffusion and perturbation

theory; reactor safety
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(Measuring Techniques and Digital Signal
Processing)
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Sensors, e.g. temperature and force sensors;
vacuum gauge; nuclear detector; seismometer; signal
conditioning circuit; preamplifier; power amplifier;
power supply; filters; digital signal processing. Fourier
series and transform; Fourier spectrum; correlation; z-
transform; digital filters; spectrum analysis; MATLAB

for problem solving in physics
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(Smart Materials)
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Definition and general properties of smart

materials; smart polymers, metals and alloys, ceramics

and composites; fabrication of smart materials
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(Solid State Physics I)
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Crystal structure; crystal diffraction; reciprocal
lattice; crystal binding; lattice vibration; thermal

properties; free electron; Fermi gas; energy bands
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(Solid State Physics II)
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Semiconductor crystals; Fermi surface; metals
properties; polariton and polaron; optical properties
and exitons; superconductivity; dielectrics;
ferroelectrics; diamagnetism; paramagnetism;

antiferromagnetism; magnetic resonance and masers;

point defects; alloys; dislocations
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(Introduction to Plasma Physics)
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Introduction to concept and definition of
plasma; production and diagnostics of plasma; motion of
charge particle in electromagnetic field; fluid model of
plasma; wave in plasma; stability of fluid plasma;
kinetic theory of plasma; introduction to controlled

thermonuclear fusion

332-464 3(3-0-6)
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(Gas Discharge Physics)
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Fundamental gas processes; interaction of
electron in an ionized gas with oscillating electric field
and electromagnetic waves; production and decay of
charged particies; kinetics for electrons in a weakly
ionized gas placed in an electric field; types of gas

discharges in plasma physics
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(Solar Energy)
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Definition and meaning of principal parameter

relating to sun and solar energy; solar



electromagnetic spectrum from solar radiation; solar
intensity; solar trajectories; solar constant; solar time;
application of solar intensity measuring design; solar
intensity on earth surfaces; the isolation chart;
dailymonthly solar thermal charts; solar energy potential
in Thailand and utilization of solar energy in each part
of Thailand; solar cell and maintenance; life time of
solar cell; design of passive solar system; solar

window; absorption, reflection and emission of solar
energy; examples design of active and passive solar
system; the greenhouse effect and influence of global

warming on climate change.
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(Medical Physics)
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Applications of physics such as mechanics;
light; sound; electricity; and magnetism to medicine
including radiation protection and the physics of various
organ systems such as the eyes; ears; lung and the

heart
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(Membrane Transport and Technology)
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Introduction and history; types of synthetic
membranes; principles and theories related to separation
by synthetic membranes; fluxes and separation
performances; nuclear pore membranes; manufacturing
and membrane modules; gas and vapor separation; ion
exchange membranes and electrodialysis processes;
fouling phenomena; applications in water purification
using  ultra-filtration;  waste  water  treatment;

desalination; and food technology
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Flanddmsuszuumad Ineaziadl
(Physics for Chemical and Biological Systems)
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Particle in a box, particle in a ring; quantum
mechanical harmonic oscillator; rigid rotormolecular
rotations; single electron atoms and ions; approximation
methods; multielectron atoms and ions; chemical
bond for diatomic molecules; bonding in polyatomic
molecules; tunneling; charge transfer and related
potential; introduction to chemical and biological

simulations; statistical mechanics in simulations
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(Optical Spectroscopy)
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Review of electromagnetism; review of
quantum mechanics; interactions of radiation with
matter from both classical and quantum point of view;
fluorescence dynamics; techniques in fluorescence

Spectroscopy
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(Project in Physics I)
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Training research in physics

332-492 3(0-9-0)

Tasanumailand 2

(Project in Physics II)
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Training research in physics
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(Cooperative Education)
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Actual practice and study the real working
environment in the organizations, such as cooperative
industrial or governmental organizations, using
knowledge in physics or related applications. Students
have to work in the position comparable to actual
workforce of the organizations for improving
occupational skills by way of integrating knowledge
from classes and working experiences. Students must
work in such organizations for the total time of at least
16 weeks or one semester. The students will be assessed
by the academic advisor and the related officers from the
organization. The complete report has to be submitted
by the student to the organization at the end of the

practice
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(Statistical Physics)
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Elementary of statistics; statistical
thermodynamics; Maxwell-Boltzmann statistics; Fermi-
Dirac statistics and Bose-Einstein statistics and their
applications; Canonical; microcanonical and grand
nanonical distributions; Partition function;
application of simple statistical physics; equipartition
theorem; heat capacity of solids; kinetics of dilute gas in

equilibrium; Maxwell velocity distribution; effusion
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(Quantum Mechanics)
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Matrices and spin; WKB approximation;
variation method; time-independent perturbation theory;
scattering theory; hyperfine atomic structure; basic

molecular structure



