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Digital Technology Literacy
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Internet of Thing for Digital life
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Thinking and Reasoning
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Cultivating Happiness through Positivity
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Positive Thinking
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Creative Thinking
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The Art of Computing
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Thinking and Predictable Behavior
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Organic Thinking
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Pocket Money
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Essential English
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Everyday English
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English for Academic Success
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Singing, Playing, Dancing
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Rhythm and Song
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Creative Drawing
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Social Dance
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Camping
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Badminton
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Table Tennis
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Life is Beautiful
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Paper Craft
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Sculpture
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Everyone Can Draw
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The Sound of Musics
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Through The World of Art
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ASEAN Studies
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Healthy Body and Mind
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English Booster
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English On Air
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English for Basic IT
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English Pronunciation
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English Everyday
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English for Personality Development
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874-192
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Media Language and Art of Storytelling
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Creative Medias for Academic Presentation
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Creative Presentation Design for Conference and Communication
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Youtube (Youtube Marketing and Viral Videography)
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Online Advertising Management
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Learn to Roam
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Natural Therapy
Ny lUssTumNa
Key to Nature
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Smart Eating and Being Healthy
aa v a
ﬂf?ﬁﬂﬁﬂﬂﬂﬂiﬂﬂﬁ?i?‘l‘ﬂ
Safety Life from Toxic Substances
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Drug and Health
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Science and Technology in Daily Life
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Law relating to Occupations and Everyday Life
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890-010

890-011

890-012

890-013

890-014

890-015

890-020

890-021

890-022

890-023

890-024

890-025

890-026
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General Principles of Law and Judicial Process
MBDINIAVFIN

Taxation and Life
ansuyseyuiuanuilunaiiios

Human Rights and Citizenship
MINAUNEZMTVGUNBIDING Y
Improving English Writing Skills
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Reading All Around

MANANTANTBIY

Strategic Reading for Greater Comprehension
IUNUABUFIIFINTT1IY 1

Better Academic Texts Readers
Anduilosinudounas

English Pronunciation through Songs
hensaisanguitemsdoas ludinesa
English Grammar for Real Life Communication
msamnmmmé’mqy

English Conversation

Wadmans1oangy

From Listening to Speaking English
msﬁuﬁummzmiw‘,ﬂcluﬁmﬁﬁmmﬂummﬁ’aﬂqy
Presentations and Public Speaking in English
MU NBIBINGHHIUNITAUTITY
Learning English through Cultures
%ﬂﬁiiﬁwﬁqé}'umméﬁﬂqy

Creating English Short Films
ﬁ’ﬂyzmiﬁﬂunmﬁmqmﬁamiﬁﬂmm'a
Study Skills in English for Higher Studies
UYIUINTOIUAEUNIHIBING Y

Reading to Write in English
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890-070

890-071
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891-011

891-012

891-020
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English Communication for Business
adangelufivhay

English in the Workplace
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English for Travelers
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English for New Generations of Consumers and Entrepreneurs

MIAVIUINO N TUATIN
Writing for Job Application
ME1BINGBINENs FUAHHIY
English for Job Interview
wladqna
Google Translate Me
mmé’mqmaﬂmam
English Twenty-Four/Seven
MEIBINg BN SIudeAIa
English for Digital Literacy
N¥avoaoUNBISINgENEMT 11U
Winning English Test for Employment
NFAYOTOUNHIOINGBINEMTANEIAD
Winning English Test for Higher Studies
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Basic Japanese
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Japanese Conversation in Daily Life
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Japanese Conversation in the Workplace
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Basic Chinese
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Chinese Conversation in Daily Life
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891-050

895-040

895-041
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895-043

895-044

895-045

aunimeaulunmay
Chinese Conversation in the Workplace
= )
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Basic Malay
aumnmeuagluaialszariv
Malay Conversation in Daily Life
AUNNBIWAIYPNDNTNB TN
Malay Conversation for Tourism
My wagnandmiudanng
Standard Malay for Veterinary Students
mumagaudmiudaunng
Malay Dialect for Veterinary Students
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Basic Korean
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Korean Conversation in Daily Life
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Korean Conversation in the Workplace
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Basic German
NINYIANUITN
Psychology of Love
Usranasos
Ethical Philosophy
a A o
Aatlzmsdoarsnu Inelurmassui 21
Art of Communication in Thai Language in the 21st Century
M3l Ine
Thai Usage
M Ineswaie
Contemporary Thai Language
NnHeMsaoas

Communication Skills

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



895-046

895-047

895-048

895-049
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895-055

895-056

895-057

895-058

895-059

895-060

895-061
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Thoughts and Communication
Usyidmani lunmeuns
History in Movies
MINAUTULDL TN
Drawing and Painting
Aaznuanugu

Art for Happiness
AallzTudsnunyimussy
Arts in Multicultural Society
AnldmusIsuImay
Contemporary Arts and Culture
mIneuiivnFeadreasse
Creative Tourism
mIneuiivnFeiaerdn
Volunteer tourism
msseudiumsteuiisuulsevda
Learning through Backpacking Trips
@]Zﬁqﬂllﬂulﬁﬂﬂiﬁﬂ

World Heritage Journey
AIVAANEN

Songkhla Studies

AU 1Ny

Thai Classical Music
dadadaillne

Thai Music Art

AUAIAZIUAN

Western Music
ﬂﬁWﬁﬁﬂHTLLﬁSﬁﬁHWUTﬂ"ﬁ
Physical Education and Recreation
Wanauilsy

Fit and Firm
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Active Lifestyle
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Fat to Fit

895-070 uTyanlumsdniingia 2((2)-0-4)
Wisdom of Living
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322-101 uAafad 1 3((3)-0-6)
Calculus I
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Calculus II
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General Chemistry I

324-102 1afiialal 2 3((3)-0-6)
General Chemistry II

325-101 Ufamaaing'ly 1 1(0-3-0)
General Chemistry Laboratory I
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(General Chemistry Laboratory 1I)
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Principles of Biology 1
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Principles of Biology Laboratory I
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Fundamental Physics
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Fundamental Physics Laboratory
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Physics of Light
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332-104

333-103
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332-205
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332-402
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Mechanics
noufusiman i
Electromagnetic Theory
Ugiamsnamansuazusiman vl
Mechanics and Electromagnetism Laboratory
msﬁ"uuazﬂéu
Vibrations and Waves
Wandimennuiou
Thermal Physics
Wandynlna
Modern Physics
NAMEAs AU
Quantum Mechanics
Fidnaiamans ludand
Mathematical Methods in Physics
WandiFemuom
Computational Physics
UiTamsiandduga 1
Advanced Physics Laboratory |
JRmslandvugs 2
Advanced Physics Laboratory 11
Funnmeildnd
Seminar in Physics
Tassuneildnd 1
Project in Physics I
Tasanumanand 2

Project in Physics 11
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Cooperative Education I
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Cooperative Education II
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Module: Physics of Measurement and Measuring Instruments
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333-341

333-351

333-361
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Applied Optics Laboratory
UftiRmsite

Membrane Laboratory
msdisnssaidndmagu
Geophysical Surveys
Uianmsiandiunaes
Nuclear Physics Laboratory
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Materials Physics Laboratory
Ugiamsma Tulagwarein
Plasma Technology Laboratory
Ugiamssiland
Biophysics Laboratory
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332-211

332-311

332-312

332-313

332-314

332-315

332-316

332-317

332-411

332-412

332-413

Y
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Introduction to Nanotechnology
9 4 4
naumanilszgna
Applied Optics
ayAa dAa o gj
WandipamuIntugs
Advanced Computational Physics
a 1 a 4
madamsoenmiazyalizang
Imaging Techniques and Artificial Intelligence
Wandussenma
Atmospheric Physics
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Job Training
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mshmreenazmalulag
Membrane Transport and Technology
mitlszynd I Htelugaavnssu
Membrane Applications in Industry

v 9 Aa ara 4
WatomauNWland 1

Special Topics in Physics |
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WavomAyN N and 2

Special Topics in Physics 11
Paaniseangiszgndmailand

Applied Artificial Intelligence in Physics
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332-321

332-322

332-323

ara 4
ssaanaveslan
Global Geophysics

9 aQara o
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Vector; forces and motions; work and energy; momentum; vibrations and waves; sound; fluid

mechanics; heat and thermodynamics; electricity and magnetism; light and optics; modern physics
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Fundamental Physics Laboratory
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Measurement and errors; graphs and equations; force equilibrium; projectile motion; spring and
oscillation; standing waves in a string; electric devices and multimeter; direct current circuit; alternating

current circuit; diffraction gratings
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Nature of light; reflection and refraction; dispersion; polarization; scattering of light; image
formation by mirrors and lenses; interference and diffraction; holography; optical phenomena; optical

instruments
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Vector analysis; Newton’ s laws of motion; simple harmonic motion; motion of a particle in three
dimensions; motions in non- inertial reference frame; gravitationand central forces; system of particles;

rigid bodies; introduction to Lagrangian and Hamiltonian mechanics
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Electromagnetic Theory
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Electrostatics; boundary value problem; electric fields in matter; magnetostatics; magnetic fields

in matter; electrodynamics; Maxwell’ s equations; introduction to electromagnetic waves and radiation
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Force equilibrium; circular motion; momentum and collision; moment of inertia; viscosity;

capacitor; electric field; earth magnetic field; oscilloscope
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Vibrations and Waves
=S 1
LFYUNDU: -
FoURIUNOU: 332-101
= 1
LIYUTIY: -
=S %
LFYUAIUNU: -
MIdURENDETE MIFUNYNHUIN MIFUNYINTNTIAY MITUIUVAAID AALIAADUN

A A a 7 o A ) 2 o

AAUUN AFIWDIFUUDIAAU NITHASNDOU NITUNTNTDA NITLAIUUU fﬂﬁI‘WEﬂihliG]S

Free oscillations; damped oscillations; forced oscillations; coupled oscillations; travelling waves;

standing waves; dispersion; reflection; interference; diffraction; polarization
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Temperature and heat; the zero law of thermodynamics; equation of state of ideal gas and van der

Waals gas; work and energy; the first law of thermodynamics; throttling process; Carnot cycle; heat engine



and refrigerator; entropy; the second law of thermodynamics; Helmholtz function; Gibbs function; the

third law of thermodynamics; phase transition and equilibrium between phases; Maxwell-Boltzmann,

Fermi-Dirac and Bose-Einstein statistics
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Theory of special relativity; foundations of quantum mechanics; atomic structure; molecular

structure; statistical mechanics; solid state physics; nuclear physics and elementary particles
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Quantum Mechanics
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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

332-205 S5 Fsndiamansluilana
Mathematical Methods in Physics
FouUnDU: 322-102
FIUNUADU: -
= 1
ISHUTIV: -

FOUAIUNY: -

3((3)-0-6)

a o J 9 a o d 1 a J
TUNITEBIDYNUTATNY TUNTFIDYNUTUDY ﬂiy‘l’ﬂﬂ']"llﬁ)ﬂ @Hﬂiﬂw"ﬁﬁlilm$ﬂ1illﬂﬁﬂw‘,



a 14 [ 3’; = a a 9
55 Msutasartlaw MINABITLAANAT UG WHAUALTILTU

Ordinary differential equations; partial differential equations; boundary value problems; Fourier

series and Fourier transform; Laplace transform; advanced vector calculus; linear algebra
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Computational Physics
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Python programming; graph and analysis; numerical error; systems of linear algebraic equations;

interpolation and curve fitting; roots of equations; numerical differentiation; numerical integration;

numerical solutions of ordinary differential equations
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Gyroscope; elastic properties of matter; magnetic moment; index of refraction; focal lengths of

convex and concave lenses; thermionic emission of electrons; Beta and Gamma absorption
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Physical pendulum; resonance in RLC series circuit; standing waves; beats; dispersion of light;

thin-film interference; Michelson interferometer
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Workshop tools and usage; metalworking techniques such as welding, turning and milling;
making basic physics instruments; repair and maintenance of scientific instruments; drawing and designing
physics equipment; 3 D printing; basic circuit theory; semiconductor theory; diode circuit analysis and
applications; transistor circuits; amplifier circuits; small- signal and lowfrequency analysis; introduction to
logic gates and op-amp; electronics laboratory; Principles of metrology; measurement uncertainty;
traceability and calibration; metrological equipment and quality system; scientific instruments in research;

laboratories by research groups in the Department of Physics
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Literature search; abstract writing; research article reading; seminar preparation, presentation and

participation

Aala ¢
332-401 Tasanumanlana 1 3(0-9-0)
Project in Physics I
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Training research in physics
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Training research in physics
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Practice and study in organizations related to physics at least 1 6 weeks or one semesterin order to
develop occupational skills by integrating knowledge and work experiences; carry out a report and submit

to academic advisors and the organization’ s officer for the assessment process
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Cooperative Education II
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Practice and study in organizations related to physics at least 1 6 weeks or one semesterin order to
develop occupational skills by integrating knowledge and work experiences; carry out a report and submit

to academic advisors and the organization’ s officer for the assessment process
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Definition and history of nanotechnology; fundamental limitations of current technology and
necessity of nanotechnology; overview, direction and status of world nanotechnology; quantum effect and
novel properties of materials in nanoscale; nanotechnology for industrial innovations; examples of
nanomaterials with 3 -,2 -, 1 -, and 0 - dimensional structure; fabrication and characterization techniques

for nanomaterials
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Nature of light; geometrical optics; physical optics; calculation and design in optics; light intensity
detectors; light sources; lasers; fiber- optics; illumination; radiation; spectrograph; hologram; optical

devices in military, medicine, industry, and research
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Advanced Computational Physics

= \

IFYUNDU: -

= 1 \

1IYUNIUNOU: 332-206

= \J

13YUIIN: -

=) %]

LIFYHAIVNU: -

A o 4 ara 4

1/]‘]J‘1/1’Juﬂ'l‘iI“]_lﬁllﬂﬁﬂJﬂ1H1]1WﬁE]u ﬂ1iIﬂ5l!ﬂiiJ!Wﬂi]'la'€)\1ﬂi'lﬂgﬂ'liil!“l/]'l\ﬁ/\lﬁﬂﬁ' N3
a <Y a o o A @ 14 Y a 13 a Y
’Jmiwwmayjmmz’mf’m"lmcwu fﬂiiﬂﬁ@ﬁlﬂﬂ’)ﬂﬂWﬁﬁWﬁ@iLlUUﬂ\?Lﬂﬂ\lllagﬁuﬂﬂllulﬂul“lﬁlﬁu n13

A A A A A 1 < 14 o 4 aa 4

IasunNusInau m‘imaaumawaﬂwa LL?JL’I’Taﬂ]lV‘Iﬂ'I NAAITATIANIDUNY QNWWQWWﬁ@iLLﬁ%Wﬁﬂﬁ
AR LAZTZTUUNNTINN

Review of python programming; programming for simulating physical phenomena; data analysis
and visualization; simulations in classical and nonlinear dynamics, wave motions, fluid dynamics,

electricity and magnetism, quantum mechanics, thermodynamics and statistical physics, and biological

systems
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Optical imaging system design and simulation; multispectral and hyperspectral imaging; thermal

imaging; virtual reality technology; concept of artificial intelligence; machine learning and coding;

convolutional neural network; connection of optical imaging with machine learning; image classification;

pattern recognition; face detection and recognition; case study in industrial applications
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Atmospheric structure; thermodynamics of dry air and moist air; the aerological diagram;
hydrostatic equilibrium; equation of motion of air parcel in various coordinates; Balance flow; Euler and
Lagrange pictures of air motions; vorticity; radiant energy transfer and the radiation balance of the Earth;

climate change
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Special job training in research Laboratoryoratories; industrial plant, government organizations
and private sectors; 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 than 25
hour
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Types of synthetic membranes; manufacturing and membrane modules; principles and theories
related to separation by synthetic membranes; fluxes and separation performances; nuclear pore
membranes; membrane surface modification using physics technique; gas and vapor separation; ion
exchange membranes and electrodialysis processes; fouling phenomena; Fourier Transform Infrared

Spectroscopy
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Applications of membrane in water purification using ultra-filtration; waste water treatment;

desalination; membrane in food technology and gas separation
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Study of interesting topics in physics with an approval of the physics program
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Study of interesting topics in physics with an approval of the physics program
a ¢ 4 alla  d
332-413 Yeyanilszhugilszgnamailana 3((3)-0-6)
Applied Artificial Intelligence in Physics
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Introduction to machine learning; training a neutral network; backpropagation algorithm;
analyzing a network; image classification; convolutional networks; visualization of neuron activations;

recurrent networks; reinforcement learning; policy gradient; neural network applications in science
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Laboratory related to the Applied Optics course
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Membrane preparation using phase inversion method; dead- end stirred cell membrane

filtration; gas permeation testing; salt rejection; membrane surface modification using UV
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Plate tectonics and plate movement; gravity of the earth; elastic and electrical properties of the
Earth; radioactivity and heat in the Earth; earthquakes; geomagnetism and palaecomagnetism; climate
change
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Principles and measurements of gravity; magnetic field; electrical resistivity; seismic;
electromagnetic waves; radioactivity; geothermal; earthquake seismology; GPR; magnetic resonance
sounding; data processing and interpretation; application of geophysical methods in engineering,
environmental and natural resource investigations
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Principles of geology for geophysicists; main rock types and their origin; geological processes and

structures; occurrence of minerals, hydrocarbon and groundwater; earthquakes and tsunamis; landslides

and sinkholes; flood and drought; climate change
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Application of various non- destructive geophysical methods for investigating shallow subsurface;

stratigraphy and structures; groundwater and geothermal resources; mineral resources; waste dump sites;

civil engineering sites; earthquake hazard assessment
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Seismology
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Elasticity; wave equations; body and surface waves; attenuation and scattering; travel time and ray
path in layered earth; seismometers, seismic stations and networks; interpretation of seismograms; origin

time, location and magnitude; seismotectonics
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Weather and Climate
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Physical principles of weather; weather phenomena; weather patterns in SE Asia; Earth’s climate;
factors affecting climate over space and time; ocean currents and wind; climate proxies; man-made climate

change; greenhouse gas emission
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Applying various geophysical methodologies in the field; global positioning system ( GPS) ;
gravity; magnetism; electrical resistivity and seismic; survey design; field measurements; data processing

and interpretation
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Nuclear properties; radioactivity and decay law; neutron physics; interaction of nuclear radiations

with matter; nuclear reaction; radiation detection; introduction to radiation protection
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Nuclear Physics 11
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Alpha decay; beta decay; gamma decay; nuclear moment and nuclear spin; nuclear models;

nuclear force; nuclear energy; physics of elementary particle; introduction to particle accelerators
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Applied Nuclear Physics 1
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Radioactive equilibrium and their applications; statistic of counting and errors; neutron activation
analysis; X-ray fluorescence analysis techniques; mass spectrometry; ion track etching and their

applications; health effects of radon; non- destructive testing; nuclear medicine; radiation-induced

mutations of plants
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Applied Nuclear Physics 11
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Gamma radiography; application of gamma rays in soil density and surface density measurements;

nuclear mineral prospecting exploration; radiation shielding design; applications of radioisotope in

industries
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Nuclear Energy and Environment
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Natural radioactivity; environmental radiation measurements by alpha spectrometer and gamma
spectrometer; radiation biology; sources of nuclear energy; fission chain reaction; nuclear fuels; nuclear

reactors; nuclear accident
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(Physics of Nuclear Reactor and Particle Accelerator)
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Nuclear fission; neutron flux; current density and diffusion of neutron; criticality; kinematics of
nuclear reactor; nuclear reactor safety; dynamics of particle in the accelerator; Cockcroft- Walton’ s
accelerator; Van de Graff and tandem accelerator; linear accelerator; cyclotron; synchro-cyclotron;

synchrotron
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Gamma ray detection by gamma spectrometer with scintillation detector and semiconductor
detector; Geiger- Muller counter and scintillation detector for industrial applications; alpha spectrometer
with semiconductor detector; nuclear track-etched technique for alpha detection; neutron detection and
determination of element concentration by neutron activation analysis; radiation safety; measurement of

background radiation
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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; semiconducting

and conducting materials; dielectric materials
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Materials Physics 11
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Phase diagrams; optical properties of materials; thermal properties; magnetic properties of

materials; polymer materials; ceramic materials; electromechanical materials; composite materials
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Smart Materials
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Definition and general properties of smart materials; smart materials such as piezoelectric

materials, electrostrictive materials, ferroelectric materials and shape memory alloys; application of smart

materials
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Principles of sensor; type and techniques of sensors; energy conversion with piezoelectric
materials, electrostrictive materials and pyroelectric materials; techniques and process of energy

harvesting; application of those materials for sensors and energy harvesting
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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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Laboratory works in materials physics related to Elements of Materials Physics I



332-351 inaluladgayame 3((3)-0-6)

Vacuum Technology

= 1

ITIUNDU: -

FoURIUNDY: 332-101

= 1

ITYUTIN: -

= U

ITYUAIUNU: -

a a 2] @ @ 1 o
ﬁﬂ‘]&l'l‘ﬁﬁﬁiJ‘IﬂﬂLLﬁ%Wi]ﬁﬂﬁﬁllﬂl@\?ﬂ'lﬁlf N1TIAANUAUTYYINA muﬂizﬂammmﬁ@iu
o 14 o o

NUFYYINA guIagIMA gumes 1uTuanals guguINAnNINAUMNIN STUVFYYINA
ANUAUMUIN NITATIVTBITIVOITLUUFYYINA IFFONINFINALTNHITSVUFYINA N3

o a oA a 4 [ 4
Uszgnaldszuugaanmeluauliiamsinermnans augaamnssu auiageaasuag Tanns
Az UM ILNNG

Study natural and behavior of gases; vacuum pressure measurement; component and material on
vacuum system; mechanical pump, turbo- molecular pump, high vacuum pump; ultrahigh vacuum system;

leakage and detection on vacuum system; maintenance and service vacuum system; vacuum system in

scientific laboratory, industrial work, material science and metallurgy works, and medical work
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Plasma Technology
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Principle of thermodynamics, fluid dynamics and other fundamental physics required for studying
plasma; energy from fossil fuel; nuclear energy from fission and fusion reactions; fuel cell energy and

other alternating energy sources; plasma physics applications
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Basics of science and energy technology; energy consumption of petroleum, natural gas and coal;
nuclear energy from fission and fusion reactions and renewable energy; clean energy mechanism; fuel cell;

trend of sustainable energy and its use
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Introduction to plasma; kinetic of gas; charged particle motion in electric and magnetic fields;
plasma characteristic; drift effects in fusion plasma; fluid description of plasma; MHD macroscopic
equilibrium; MHD macroscopic stability; plasma applications

¢ ¢ o A X

332-452 Wanawe sl fseniiandesuvuihiuiiniugaldiesdu 3((3)-0-6)

Introduction to Controlled Fusion
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Fusion and world energy; introduction to tokamak; fusion reactions and physics of plasma; fusion
power generation; power balance in a fusion reactor; design of a simple magnetic fusion reactor; magnetic

fusion concepts
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Introduction to fusion; technology issues; magnet coils; plasma heating and current drive; first

wall, blanket and shield; control systems; materials issues; vacuum systems; cryogenic systems; plasma

diagnostics; safety and environment; fusion-fission hybrid reactors
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Laboratory works in materials physics related to Elements of plasma technology
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DNA and peptide sequencing; gene editing; protein engineering; liquid biopsy; epigenetics;

cancer; aging; molecular and cellular biomechanics
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Emerging sensor targets; biorecognition sensing elements; transducers; basic chemistry in

biosensor; microfluidics; basic data analysis and statistics
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Basic optics; light sources and detectors; basic electronics; microcontrollers and C language;

suitable materials; CAD/CAM system; basic CNC; milling; 3D-printing
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Biophysics Laboratory
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Biophysics laboratories such as protein design, biosensor and microfluidic system
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Astrophysics
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Celestial mechanics; astronomical coordinate systems and timekeeping; fundamental properties of
celestial objects; observations; stellar evolution; binary stars; star clusters; variable stars; Solar system and

exoplanetary systems
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Galaxies and Cosmology
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The Milky Way galaxy; nature and evolution of galaxies; Newtonian cosmology; relativistic

cosmology; the early Universe
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Module: Materials of Energy Storage and Eco-friendly Cooling for Electric Vehicle Battery
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Definition of energy storage; materials of energy storage; technique of energy storage; cooling
systems; heat engine cycle; refrigeneration cycle; electrocaloric refrigeration cycle; electrocaloric

materials; principles of electric vehicle battery; electric vehicle battery cooling
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Module: Fabrication and Characterizations of Nanoparticles and Nanofibers for Sensor

Applications
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Definition and structure of nanoparticles and nanofibers; principle of electrospinning; fabrication
of nanoparticles and nanofibers; characterization techniques for nanoparticles and nanofibers and sensor

applications
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Module: Spectral Imaging and Image Processing with Artificial Intelligence for industry)
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Optical imaging system design and simulation with COMSOL Multiphysics; multispectral and
hyperspectral imaging; thermal imaging; concepts of artificial intelligence;machine learning and coding

with Matlab; convolutional neural network; optical imageprocessing with machine learning; image



classification; pattern recognition; face detection and recognition; build a custom Imaging system working

with artificial intelligence; case study in agricultural and industrial applications
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Module: Arduino Microcontroller for Industry
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Basic fundamental digital logics; converting binary digits to decimaldigits; gate logics; properties
of Arduino microcontroller; C programing for controlling Arduino; LED program with delay; serial
portsconnecting program; PWN program for LED; relay module controlling program; program for reading

analog input
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Biomedical Physics Tools
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Spectrometry; microscopy; optical device development; laser lithography; clean room; flow

cytometry; electrophoresis
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Game Development using Physics
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Basics python, physics in game, basic concepts, kinematics, force, kinetics, collisions, projectiles,

rigid body dynamics, physical modeling, digital physics

v
g

d
332-391 NAANAATVUGS 3((3)-0-6)
Advanced Mechanics
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Lagrangian mechanics; coupled oscillators and normal modes; motion in noninertial reference
frame; motion of rigid bodies in three dimensions; Hamiltonian mechanics; continuum mechanics;

collision theory
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Advanced Electromagnetic Theory
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Maxwell” s equations; electromagnetic waves; potentials and fields; electromagnetic radiation;

electrodynamics and relativity
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Advanced Quantum Mechanics
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Matrices and spin; WKB approximation; variation method; timeindependentperturbation theory;

time- dependent perturbation theory; scattering theory; hyperfine atomicstructure
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Quantum Statistical Physics
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Review of statistical thermodynamics; macrostate and microstate; microcanonical, canonical and
grand canonical ensembles; quantum statistics; properties of fermion and boson; Fermi-Dirac and Bose-
Einstein distributions; applications of statistical physics in black hole formation, black body radiation,
Bose- Einstein condensationand modeling of electrons in semiconductor; interacting systems and Monte-

Carlo simulation
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General Relativity
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Special relativity; relativistic mechanics; relativistic electromagnetism; Riemannian geometry;

general relativity; Einstein’ s gravity; Schwarzschild spacetime; classical tests of general relativity; black

holes; cosmological models
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Quantum Information
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Density matrix description of quantum states; quantum entanglement; quantum measurement
theory; quantum algorithms; quantum phase- estimation algorithm; quantum Fourier transform; Shor’ s
algorithm; quantum search algorithms; quantum computers and physical realizations; optical photon
quantum computers; ion and atom traps quantum computers; nuclear magnetic resonance quantum

computers
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Loop quantum gravity
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Special relativity and electromagnetism; some elements of general relativity; Hamiltonian

mechanics; Yang-Mills theories; elements of quantum field theory; general relativity in terms of Ashtekar

s new variables; loop representation for general relativity; loop quantum cosmology
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Waves in complex media
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Wave and scattering; wave transport in complex media; properties of speckle; reciprocity and

wave localization; applications in imaging and information processing
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Quantum Optics
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Quantum theory of radiation; quantization of electromagnetic field; Fock or number state; photon
concept and wave function of photons; coherent state of the radiation field; photon-photon interferometry;
photon detection and quantum coherence functions; firstorder coherence; second- order coherence; photon

counting and photon statistics; quantum theory of laser; EPR paradox and Bell’s theorem; quantum

information using photon
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Introduction to Topological Quantum Computation
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Geometrical and topological phases; quantum computations; computational power of anyons;
quantum double models; Kitaev’ s honeycomb lattice model; Chern- Simons quantum field theories; Jones

polynomial algorithm; topological entanglement entropy
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Introduction to Topological Quantum Matter
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Symmetry and topology in condensed matter physics; topological insulators and superconductors;

interacting topological phases; theories of topological quantum matter
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Basic Electrical Engineering
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Electrostatics; magnetism; DC circuit analysis; voltage, current and power; basic electrical
components; Ohm’ s law and Kirchhoff” s law; AC circuit analysis; real and reactive power; power factor;
power factor correction; single-phase electricity bill; three-phase systems; transformers; introduction to

electric machinery; electric generators and motors; introduction to electrical instruments
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Basic Engineering Drawing
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The importance of engineering drawing; drawing instruments and their uses; lettering; line types
and standards; applied geometry; pictorial drawings, orthographic projection, orthographic drawing;
freehand sketches; section drawing, detail and assembly drawing, dimensioning and tolerancing and

descriptions; basic computer aided drawings
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Safety and Environmental Engineering
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Introduction to safety principles; accident analysis and loss prevention; safety laws; principle of
safety management system; human factor; hazard analysis and risk assessment; workplace hazards; work

diseases; first aid; personal protection equipments; fire prevention and suppression; fire detection and

extinguishing systems; industrial pollution and prevention; environmental management; corporate social



responsibility; principles of automation system design in safety engineering work towards industry 4. 0;
doing case studies and problems in real- world situations through collaboration with industrial partners; job

shadowing of safety officer
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Modern Industrial Plant Design
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The selection of plant location; product and process analysis; machine selection and load
calculation; manpower requirement; activity, flow and space relationships analysis; material handling;
assembly line balancing techniques; basic types of layout and plant layout; design of supporting systems
for industrial plant: water supply and distribution system, waste treatment system, thermal energy system,
electrical power and illumination systems, air conditioning and ventilation systems, telecommunication
system and information technology, safety system, etc; smart factory concepts towards industry 4. 0; doing

case studies and problems in real-world situations through collaboration with industrial partners
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Manufacturing systems; manufacturing processes selection; machine tools and fixtures; metal
turning, turning time calculation, typical metal turning practices, types and characteristics of sheet metals,
sheet metal forming processes, CNC machines for sheet metal forming, sheet metal pattern development,
sheet metal fastening, sheet metal operation practices; principles of metal welding, machines and
equipment for welding, welding safety, welding processes, welding posture, weld and inspection, mig/mag

welding and arc welding practices
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