MASEIWaENd Aru-Snenmaans
Department of Physics

Curriculum Structure

Master of Science in Physics

1.1 Course Credit
1.1.1 Total credits 40 credits

1.1.2 Curriculum structure

A. Compulsory courses 19 credits
B. Elective courses 9 credits!
C. Thesis 12 credits
D. Language courses (English) 5 credits?
Notes 1. Students can choose courses in their major subject area, except in cases

where it is beneficial for the thesis. They can also choose courses in other
subject areas offered by the university. The students should follow the
recommendations of the program's faculty advisors.

2. Graduate students must take LNG 550, remedial English course for post
graduate students, or LNG 600, In-sessional English course for post graduate
students, during their program of study, unless they have received an
exemption based on their test scores and other conditions set by the
Faculty of Arts. These courses do not count towards credit (S/U) and are

not counted towards the credit requirements for their degree.
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1.1.3 Courses
Course codes consist of three letters and three numbers, and they have the
following meanings:

Letter codes:

PHY means physics subjects

LNG means language subjects

Number codes:

The hundreds digit means a group of graduate-level course.

Number 5 means Graduate-level courses that are open for undergraduate
students to enroll.

Number 6  means Graduate-level courses

Then tens digit means  a subject area

Number 0 means basic physics subjects

Number 1 means electronics and quantum technology subjects

Number 2 means material physics and nanotechnology subjects

Number 3 means nuclear physics subjects

Number 4 means optics subjects

Number 5 means condensed matter subjects

Number 6  means subjects in foundation physics and computational
physics

Number 7 means subjects in physics education

Number 8  means subjects in other area of physics and special topics

Number 9 means practical physics, seminar, and thesis

The unit digit means  order of subjects
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- Courses

A. Compulsory courses

Students must take courses in this group based on their majors:

Physics major
PHY 500 nafansmaia
(Classical Mechanics)
PHY 501 vgufjusivianlnii
(Electromagnetic Theory)
PHY 502 nafansAausy
(Quantum Mechanics)
PHY 503 Wandgendinmans
(Mathematical Physics)
PHY 504 nafansiieaia
(Statistical Mechanics)
PHY 581 nAliANSYINIY
(Research Techniques)
PHY 691 duuuni@nd 1
(Physics Seminar 1)
PHY 692 duuui@nd 2
(Physics Seminar i)
Material physics and nanotechnology
Compulsory courses
PHY 501 vgufjusivanlnii
(Electromagnetic Theory)
PHY 502 nafansAausy
(Quantum Mechanics)
PHY 581 tnATANI5WN3Y
(Research Techniques)
PHY 600 Tanenans
(Materials Science)
PHY 691 duuuni@nd 1
(Physics Seminar 1)
PHY 692 duuuni@nd 2
(Physics Seminar I1)
Total compulsory courses

Last update: 17 December 2022

19  credits
3(3-0-9)
3(3-0-9)
3(3-0-9)
3(3-0-9)
3(3-0-9)
2(1-3-4)
10-2-3)
10-2-3)
19 credits
13 credits
3(3-0-9)
3(3-0-9)
2(1-3-4)
3(3-0-9)
10-2-3)
10-2-3)
6 credits
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Students in this major must also take 2 courses from the following list:

PHY 500 nafansmaia 3(3-0-9)
(Classical Mechanics)

PHY 503 Wandgendinmans 3(3-0-9)
(Mathematical Physics)

PHY 504 nafansiieaia 3(3-0-9)
(Statistical Mechanics)

PHY 510 Tanmisuduuazaunsaiuiludiaansetind 3(3-0-9)
(Quantum Materials and Nanoelectronics Devices)

PHY 520 n1s37a09an1unIsal
wazwuudaedluanalumalulaguily 3(3-0-9)
(Simulation and Molecular Modeling in Nanotechnology)

PHY 583 wdnnsuagnsUfiRvesaiesilionsinemans3 (1 - 4 - 6)
(Principles and Practices of Scientific Instruments)

PHY 601 F@ndanugaoduds 3(3-0-9)
(Solid State Physics)

PHY 602 nsruaumananTaquiludugs 3(3-0-9)
(Advanced Nanomaterial Processing)

PHY 622 Yanuiiwdnuaznisuszend 3(3-0-9)

(Magnetic Materials and Applications)

B. Elective courses
Students must take courses in this group based on their majors:
Physics major 9 credits
PHY 510 Tanmisuduuazaunsaiuiludiaansetind 3(3-0-9)
(Quantum Materials and Nanoelectronics Devices)
PHY 511 asaumAkasnsiaadsmeududodiu 3 (3-0-9)
(Basic Quantum Information and Quantum Computation)
PHY 520 n1537a09an1unIsal
wazwuuaedluanalumalulaguily 3(3-0-9)
(Simulation and Molecular Modeling in Nanotechnology)
PHY 530 #@nddandes 1 3(3-0-9)
(Nuclear Physics 1)
PHY 531 afliuawuiuasduiaaduluianaoiuzveuds 3 (3-0-9)
(Luminescence and Scintillation in Solid State Materials)
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PHY 540

PHY 541

PHY 551

PHY 552

PHY 553

PHY 560

PHY 561

PHY 562

PHY 563

PHY 580

PHY 582

PHY 583

PHY 584

PHY 600

PHY 601

PHY 602

PHY 603

PHY 620

Last update: 17 December 2022
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NAUFERTNIYAN
(Physical Optics)
Wandialwes

(Laser Physics)
QUUNAANARTUBIT
(Thermodynamics of Solids)
Handvosansniah
(Physics of Semiconductor)
walulagnisugnuan
(Crystal Growth Technology)
VU AUINAIBUAY
(Quantum Field Theory)

N W AU

(Theory of Relativity)
Wandvoswanaun

(Plasma Physics)
nafansvedlng

(Fluid Mechanics)
WAy 1

(Special Topics 1)
dianasouatuislowuud

(Electron Spin Resonance)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

nanNswazn1sUfURvaRAIlaMINg1ANEns3 (1 - 4 - 6)

(Principles and Practices of Scientific Instruments)

nsiseusveunsasdmIuiniand

(Machine Learning for Physicists)

[y

Tanenans
(Materials Science)
Wandanugvoauds
(Solid State Physics)

NSTUILNINAR TaRUIlUTUE

(Advanced Nanomaterial Processing)

nsAnwIdnvazaNETugIvesianuly

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

(Advanced Characterization of Nanomaterials)

Handvasianszavuily

33-0-9)
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PHY 621

PHY 622

PHY 630

PHY 631

PHY 640

PHY 650

PHY 651

PHY 660

PHY 661

PHY 680
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(Physics of Nanoscale Materials)
WiteiiAyneianuIly

(Special Topics in Nanomaterials)
Faoudmanuaznisuszend

(Magnetic Materials and Applications)
Wandtiuades 2

(Nuclear Physics II)
wialulagiluadesuaznisuseyna
(Nuclear Technology and Applications)
soUlndiannsedingd

(Optoelectronics)

Vvl

(Theory of Solids)

wialulaBauung

(Thin Films Technology)
NILUIUNTAY

(Stochastic Processes)

STUUTULOU

(Complex Systems)

Moy 2

(Special Topics 1)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)

33-0-9)
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Material physics and nanotechnology 9 credits

PHY 510 Tanmisuduuazaunsaiuiludiaansedtind 3(3-0-9)
(Quantum Materials and Nanoelectronics Devices)

PHY 511 asaumAkasnsiaadsmeududodiu 3 (3-0-9)
(Basic Quantum Information and Quantum Computation)

PHY 520 n1s37a09an1unIsal
wazwuuaedluanalumalulaguily 3(3-0-9)
(Simulation and Molecular Modeling in Nanotechnology)

PHY 530 #@nddaundes 1 3(3-0-9)
(Nuclear Physics 1)

PHY 531 afiuawuiuasduiaaduluianaoiuzveuds 3 (3-0-9)
(Luminescence and Scintillation in Solid State Materials)

PHY 540 yiAiup@asNIanImn 3(3-0-9)
(Physical Optics)

PHY 541 Wandiaiwes 3(3-0-9)
(Laser Physics)

PHY 551 gauunamaniveduds 3(3-0-9)
(Thermodynamics of Solids)

PHY 552 #@ndvasansiasiang 3(3-0-9)

(Physics of Semiconductor)

PHY 553 inalulagnisugnwin 3(3-0-9)
(Crystal Growth Technology)

PHY 560 ngufaunuaiausy 3(3-0-9)
(Quantum Field Theory)

PHY 561 ngufduinsamn 3(3-0-9)
(Theory of Relativity)

PHY 562 Wanduasnaian 3(3-0-9)
(Plasma Physics)

PHY 563 naf1ansvedlng 3(3-0-9)
(Fluid Mechanics)

PHY 580 vvaiifty 1 3(3-0-9)

(Special Topics 1)

PHY 582 Bianasouatuislouwuud 3(3-0-9)
(Electron Spin Resonance)

PHY 583 wdnnsuagnsUfiRvesaieslionsinemans3 (1 - 4 - 6)
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(Principles and Practices of Scientific Instruments)

PHY 584 msi3Busveantesdmutiniiand 3(3-0-9)
(Machine Learning for Physicists)

PHY 600 Janeans 3(3-0-9)
(Materials Science)

PHY 601 #@ndanuzaoduds 3(3-0-9)
(Solid State Physics)

PHY 602 nsguauntandnianuilutugs 3(3-0-9)
(Advanced Nanomaterial Processing)

PHY 603 miﬁﬂmé’ﬂwmzLawwzsi’j”’quaﬁa@miu 3(3-0-9)
(Advanced Characterization of Nanomaterials)

PHY 620 Wandvesdanseauuily 3(3-0-9)
(Physics of Nanoscale Materials)

PHY 621 shveiiAyniaianuily 3(3-0-9)
(Special Topics in Nanomaterials)

PHY 622 Yanuiianuaznisuszgnd 3(3-0-9)
(Magnetic Materials and Applications)

PHY 630 #@ndundes 2 3(3-0-9)
(Nuclear Physics II)

PHY 631 waluladfiandusuasnsussend 3(3-0-9)

(Nuclear Technology and Applications)

PHY 640 saUlmdianvselind 3(3-0-09)
(Optoelectronics)

PHY 650 vguijueduis 3(3-0-9)
(Theory of Solids)

PHY 651 walulagWauung 3(3-0-9)

(Thin Films Technology)

PHY 660 nszulunsay 3(3-0-9)
(Stochastic Processes)

PHY 661 syuutudou 3(3-0-9)
(Complex Systems)

PHY 680 vvUaiieiy 2 33-0-9)
(Special Topics 1)
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C. Thesis
PHY 690 ne18nus

(Thesis)

D. Language courses
LNG 550 U%’Uﬁugmmmé’aﬂqw
dusutinAnwseauUunn@ne
(Remedial English Course
for Post Graduate Students)
LNG 600 aw1denguseninnisiseuluvanans
dusutinAnwseauUunn@ne
(In-sessional English Course

for Post Graduate Students)
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1.1.4 Enrollment plan
Major: physics

Year 1 semester 1

PHY 500 nafARsEaRY
(Classical Mechanics)
PHY 501  wgufjwsiwanlni
(Electromagnetic Theory)
PHY 503  Wandendinenans
(Mathematical Physics)
PHY 581 WAlAN15YININY

Major: physics

(Research Techniques)
Total

Total hours per week

Year 1 semester 2

PHY 502 NAANENTAIOUG
(Quantum Mechanics)
PHY 504  namansideads
(Statistical Mechanics)
PHY XXX Jvwden 1
(Elective 1)
PHY 690  Aneniinus
(Thesis)

Last update: 17 December 2022

Total

Total hours per week

Credits

(lecture-practice-self study)

33-0-9)

33-0-9)

33-0-9)

21-3-4)

11 (10 - 3 - 31)
44

credits

(lecture-practice-self study)

33-0-9)

33-0-9)

33-0-9)

2(0-4-28)

11 (9 -4 - 35)
48
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Major: physics
Year 2 semester 1 credits

(lecture-practice-self study)

PHY 691 dunuand 1 1(0-2-3)
(Physics Seminar 1)

PHY 690  Aneniinus 5(0 - 10 - 20)
(Thesis)

PHY XXX Jywden 2 3(3-0-9)
(Elective II)

Total 9(3-12-32)
Total hours per week a7

Major: physics
Year 2 semester 2 credits

(lecture-practice-self study)

PHY 692  dununildnd 2 1(0-2-3)
(Physics Seminar )

PHY 690  Aneniinus 5(0 - 10 - 20)
(Thesis)

PHY XXX Jywden 3 33-0-9)
(Elective III)

Total 9(3-12-32)
Total hours per week a7
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Major: material physics and nanotechnology
Year 1 semester 1 credits

(lecture-practice-self study)

PHY 501 e wdwiantai 3(3-0-9)

(Electromagnetic Theory)

PHY 581 wATAN15YNI9Y 2(1-3-4)
(Research Techniques)

PHY 600  aneans 3(3-0-9)
(Materials Science)

PHY XXX J1dsAuiden 1 3(3-0-9)
(Minor Elective 1)

Total 1110 -3 -31

Total hours per week 44

Major: material physics and nanotechnology
Year 1 semester 2 credits

(lecture-practice-self study)

PHY 502 NAFANSAIDUGY 3(3-0-09)

(Quantum Mechanics)

a v v I

PHY XXX IVIVIAULABA 2 3(3-0-9)
(Minor Elective i)

PHY XXX Jywden 1 3(3-0-9)

(Elective 1)

PHY 690  Aneniinus 2(0-4-8)

(Thesis)
Total 11 (9 -4 - 35)

Total hours per weeks 48
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Major: material physics and nanotechnology

Year 2 semester 1

PHY 691 dunuand 1
(Physics Seminar 1)
PHY 690  Aneiwus
(Thesis)
PHY XXX 3vi@en 2
(Elective II)
Total

Total hours per week

Major: material physics and nanotechnology

Year 2 semester 2

PHY 692 dunuand 2
(Physics Seminar )
PHY 690  Aneiwus
(Thesis)
PHY XXX 3vden 3
(Elective IIl)
Total

Total hours per week

Last update: 17 December 2022

credits
(lecture-practice-self study)
10-2-3)
5(0 - 10 - 20)

33-0-9)

9(3-12-32)
a7

Credits
(lecture-practice-self study)

10-2-3)

5(0 - 10 - 20)

33-0-9)

9(3-12-32)
a7
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2. Elements related to field experience (internship or co-op)
None
3. Guidelines for completing a project or research work
3.1 Summary

Research work must be related to the field of physics or the application of physics
knowledge. It may also be a research topic that aligns with the needs of the community
and various industries. Research work must g¢o through the proper research process,
with a focus on producing research results that can contribute to the development of
science and technology in the country. Students interested in thesis and research work
can use theories in physics to explain, analyze, calculate, and process data obtained
from experiments, and present and/or publish their work. The research work should be
original and contribute to the development of science and technology. It is
recommended that students consult with their advisors and professors to select an
appropriate research topic and plan their research work.

A successful student must complete all credits and courses required by the
curriculum and have a cumulative GPA of at least 3.00, in addition to submitting and
passing an oral defense of their thesis. The student must also have published work in
accordance with the regulations of the King Mongkut's University of Technology
Thonburi.

3.2 Learning outcomes of research / thesis / projects

Students should have knowledge and understanding of the project and research
process, as well as data analysis both quantitatively and qualitatively. They should be
able to set research questions that are of interest and use their knowledge of physics
to analyze the research question. They should also be able to design the research
process using standardized and up-to-date methods, tools, and procedures, in order to
be able to write a thesis under the supervision and guidance of their thesis advisor. In
addition, students must be able to follow various regulations and meet deadlines,
publish their academic work based on research ethics, and use technology to analyze,
research, and assist in research as appropriate. They should also be able to work with
others.

3.3 Period of study
Year 1 semester 2 : choose thesis topic and propose the thesis proposal
Year 2 semesters 1 and 2 : do research and defense the thesis

3.4 Total credits
The total credits of thesis are 12 credits for the students of both majors.
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3.5 Procedure

35.1 A student proposes the establishment of a thesis committee to provide
consultation and evaluate the progress of the thesis, which consists of 1) the
thesis adviser, 2) the co-adviser (if any), 3) the program faculty member, and 4)
external experts (if any). The number of the committee from 3) and 4) must not
be less than the number of the thesis advisors. The student must propose the
thesis proposal, which includes the goal of the research work, to the thesis
committee. This should be done under supervision of the thesis advisor. The
thesis proposal should be completed within the second semester of the first
year.

3.5.2 Once the student has completed the research activities according to the thesis
plan, the student should convene a thesis defense committee, which consists of
1) the main thesis advisor, 2) co-advisor (if applicable), 3) the program coordinator,
and 4) external experts. The number of the committee in 3) and 4) must not be
less than the number of the thesis advisor, and the total number of the
committee must be equal to or greater than 3 persons. When the student is
ready for the thesis defense, the defense must be done within a time frame of

each semester, determined by the registration office of the university.

3.6 Assessment

3.6.1 After the student has established the thesis defense committee, the
student should prepare a draft outline of the thesis for approval by the
thesis defense committee. The thesis defense committee will review the
appropriateness of the thesis topic, objectives, and research methods, as
well as the academic principles and research ethics.

3.6.2 When the student's thesis topic has been approved, the student should report
and evaluate the progress of the thesis to the thesis defense committee every
semester. The evaluation will be based on the progress made, academic
accuracy, timeliness, honesty, research ethics, and the use of information
technology to help gather and analyze research data.

3.6.3 After the thesis has successfully achieved its objectives, the student should
present the final oral defense of the thesis to the thesis defense committee
within the time frame specified by the university for each semester. The
assessment will be based on the results of the study according to the thesis topic,
academic accuracy, research ethics, and the use of information technology during
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the research process, as well as the dissemination of knowledge gained from the

research study.
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Course Descriptions and Learning Outcomes

LNG 550 SySuiunensanqudmsuinAnunszautudingne 2 (1-2-6)
(Remedial English Course for Post Graduate Students)

Prerequisite : none
Course description :
seAndadulfuiiuguamdanguuasinueisnduresindnvifielieglussduiiannsod
Sy 3971 LNG 600 tdagneiiusednian  aasnauduasuliindnuviinaugulalunisld
nwisangy  lududonnden ldldmmund emdwduen wigf sifunsuitudayninissou
mysingurastindnw Tasamzdssduiitin@nuidgmuniian  uenanidsduaialiindnw
BouimsinnisnsBousenuies sufunmsiamniinuznsSeuinunsingy taglldosfiangdaou
This course aims to instill the backeround language and skills necessary for undertaking LNG
600 and to raise the students’ confidence in using English. There will be no predetermined
focus of the course, but instead it will concentrate on those areas where the students are
weakest and need most improvement. The classroom teaching and learning will be supported
by self-directed learning to allow the students to improve their language and skills
autonomously.
Learning outcomes:

1. Identify main ideas and supporting details

2. Write different types of sentences and paragraphs

3. Express and discuss ideas and opinions

4. Select appropriate resources for self-study

5

. have responsibility and ethical awareness

LNG 600 M edangusznitenseulundngasdmiutinfnuseaudadinfne
(Insessional English Course for Post Graduate Students) 3 (2-2-9)
Prerequisite : LNG 550 31uU¥uitunensangqedniutindnensesusudindnuvisesiunisaau
placement test l@azuuuanasiinIndviviug

Course description :

neiniiTagusrasifienaninue musinguiliendestumaiisuresinnwssdutudinfnw
Fdenssumans nermansuazmalulad Tasduinuenslnufua udlduundndidon
hegnsaflasass Mednddatunsldnmsinquiinsuanudesnslunisldnwvesindn
Tnglowzgsnumssuiazmadsudaindnwdedilunsilassu Tusedndndnwaslffinu§oa

TUABUNTYINIATINUAIUANTTRYA9BY Auien1slguseuanyineg wenaini UnAnwiaglaiseus
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nagnsmsi3 el eflnsinue i sud mmdnguiieautes e luldlunsdeansiiuviasauen
ioaseusaly
This course aims to develop English language skills relevant to mature students in Graduate
Degree Programs in Engineering, Science and Technology. It will be based on practical skills,
but will not be yet another grammar course. Rather its focus will be on the real language
demands, particularly in reading and writing, faced by students in the course of their studies.
It is project-focused and simulates the stages in preparing and presenting research, from finding
references to writing a final draft. The course will equip students with language learning
strategies to facilitate ongoing autonomous learning and will emphasize language use not
usage, real communication not classroom practice.
Learning outcomes:

1. Identify main ideas and supporting details

. Take notes from reading and listening

2

3. Write a summary

4. Write an argumentative essay
5

. Make a presentation and discuss the topics

PHY 500  nafansaaiu 3(3-0-9)
Classical Mechanics

Prerequisite : none

Course description :

mununamansuuuiidiy: nseudidades mIsuUasuunddeu nseudedsliiides wsadiey
nseUsBaIL MsuUasweInvu ngufensny nasmantainsidu: Feulvdida szuuiitauuy
vl nguesiuaiieou aunisansdulazmsUszgndld nénnsvesiowanidn namandenialn
dlou vdnmsnsnsyvinditesiian maUszgndldannisendialmdeu maedeuiineldanuesuseg
Audnany mawdaswuuanluilifa msdssendldnacmansluaunuluiuasudvén ssuveunia ms
WU LWUL%@%GUQWYJ’]NLSE]EJ WQUaLLﬂUMéjﬂ FUNTVDIDDYULADS mié"u mié’mwudmu wagluuaung
Reviews of Newtonian: Lagrangian and Hamiltonian formalism. Newtonian formalism. Inertial
frames and Galilean transforms - Non-inertial frames - pseudo forces, rotational frames,
rotational transforms and conservation theorems. Lagrangian formalism: Constraints,
generalized coordinates, Principle of virtual work, Lagrange’s equations and applications,
D’Alembert’s principle. Hamiltonian formalism: The Principle of Least Action— Applications of
Hamiltons equations - motion of a particle in a central force field, canonical transformation.
Application of classical mechanics in EM field. System of particles. Rotation. Inertia tensor.
Principal axis theorem. Euler’s equation. Oscillation. Couple oscillation. normal modes.
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Learning outcomes :

1. thnwaansassuie warinneiesnadimgualunisudlangdgiiivadestunisindeud
yoeszuvauMAkazInguiunsangldnamansuuuiafiu namansainsiud namansuela
funarnsUszendluszuvoyma  mauvasuualuldanguiuefiasu-ailad  nisindeud
wuudule

v = 1%

2. tnfnwanunsoasismnuduiusnandinaansvseuuuinaesiieItesiulsngnisainig
Handnlondnnisvesnamansaausiu e lvimsginisindouludnyagsnle Wy n1s
wasunneluauuliiuarauuudngn msvyu [udu

4 a

3. UNANWITANUSURAYUABINUT EASULDUNLNY WazllANUTadndagasn

q

4 = a (3

4. dnd@nwraiusaldmaluladdasaumalunisauAu SAUTINTRNA SIUDIILASIET LAY

Y

Uszanananisanule

PHY 501  nigudjusitwénini 3(3-0-9)
Electromagnetic Theory

Prerequisite : none

Course description :

yunuaNn1svewinadluaans nsuridvesnd uwndnluiy nsulanng Tnatlsiedu

Ufduiusseminsmaunvanlnlihuazaans vvilnd nsduioseswanauouiiin seUfireaniawes

WAZWANELN

Reviews of Maxwell’s equations in materials, electromagnetic radiation, gauge transformation,

polarization, interacting phenomena between EM waves and matters, wave guides, surface

plasmon resonance, optical tweezer, plasma

Learning outcomes :

1. UnAn¥anunsnesuiy LLafims’wﬁaemﬁLM@;N@MﬂﬁLL%ﬁW&Tﬂ@WﬁLﬁaa%aaﬁuauﬂwsmaq
uundiiad MIusTsdveseduuindnludin nsuvanna wanlsiedu Ujduiusseninendu
widnlniuazaans vnlng nsduiesvemanaueuiiin seUfineaviawes wazwanaun
1)

2. dnfnwaninsnaianuduiusnsadamanivieuuudtassiisadesiulnngmsaing
wiwanlile wavanunsalsziLasinaLRagvesLUUaeanaIla

3. Unfnwlianuiuiinveusenunlasuteunming wazlianudedndaasa

4. dnd@nwrausaldmalulagarsaumnalunisdudu susiudeya sudlAsevinay

Uszanananisanule
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PHY 502 NafNANSAIDUAL 3(3-0-9)
Quantum Mechanics

Prerequisite : none
Course description :
numuadamanslunacaniaioudy nanungly UTgie \wWadssan Faidunsvesusaziudd
FANEUNITLOATDEUY ATANWULLIANIZLAZINIADTANBZIANIT FILVNULUULIVISNG A1TLUAILUY
ginn3 Myvhlauenneusavesiintiunsuuueesiey nouinisneniusyuy 8n1sHUsA N3
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Review of mathematical formalism in quantum mechanics, Inner Products, Dual Space,
Orthonormal Basis, Matrix Operators for a given basis, Adjoint operators, Eigenstates and
Eigenvalues, Matrix Representations, Unitary Transformations, Diagonalization of Hermitian
Operators, Time-independent perturbation theory, the variational principle, the WKB
approximation, Scattering
Learning outcomes :
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PHY 503 AandBsndinAans 3(3-0-9)

Mathematical Physics
Prerequisite : none
Course description :
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Vector analysis, Matrices, Differential equations and partial different equations, Complex
analysis, Residue integration, Fourier and Laplace transformations, Special functions (Bessel
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function, Legendre function, Spherical harmonic, Gamma function, Hermite function, Lagaurre

polynomials).

Learning outcomes :
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PHY 504 NAANANSIYIER 3(3-0-9)
Statistical Mechanics

Prerequisite : none

Course description :
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Equilibrium statistical mechanics: Microcanonical, canonical and grand canonical ensembles.
Quantum ideal gas. Applications of quantum statistics to other systems; the specific heat
capacity of a solid, blackbody radiation and paramagnetism. Non-equilibrium statistical
mechanics: Stochastic processes, Random walks, Langevin equations, linear response theory,
non-linear response theory.
Learning outcomes :
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Quantum Materials and Nanoelectronics Devices
Prerequisite : none
Course description :
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Low-dimensional semiconductors, heterostructures, carbon nanotubes, Quantum dots,
Nanowires, Topological insulator, Dirac materials. Matrix methods for solving quantum
transport problems such as tunneling, resonant tunneling. the concept of quantized
conductance. Non-trivial transistor.
Learning outcomes :
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Basic Quantum Information and Quantum Computation
Prerequisite : PHY 503 W@ndidendindndns

Course description :
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Quantum state. Qubit. Unitary and Hermitian operators. Measurement. Density matrix.
Quantum entanglement and correlation. EPR paradox. Multi-qubit system and related
mathematics. Entropies in classical information theory. Entropies in quantum information
theory. Basic quantum information protocols. Quantum gates and circuit. Basic quantum

programming. Quantum algorithms.
Learning outcomes :
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PHY 520 n1s3naasaaIumMIaluazuuutaadlaanalumalulagunly 3 (3-0-9)
Simulation and Molecular Modeling in Nanotechnology
Prerequisite : none
Course description :
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Atomic and molecular orbital theory. Electronic structures of molecules and solids. Basic
density functional theory and applications in materials science. Molecular mechanics.
Molecular dynamics simulations of biomolecules, polymers, and carbon materials.
Learning outcomes :
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PHY 530 Wandlaades 1 3(3-0-9)
Nuclear Physics |
Prerequisite : none
Course description :
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Nuclear properties. Radioactive decay laws. Artificial nuclear disintegration. Alpha decay. Beta
decay. Gamma decay. Interactions of nuclear radiations with matters. Detection of nuclear
radiations.
Learning outcomes :
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PHY 531 alwasuduazduiiaetuluiagaauzvauds 3(3-0-9)
Luminescence and Scintillation in Solid State Materials

Prerequisite : none

Course description :
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The energy bands in solid state. Excitation and emission spectra. Decay kinetics. Scintillaion
mechanisms in inorganic scintillator. Characterization of luminescence and scintillation

materials. Principle of inorganic scintillation detectors. Gamma/X-ray spectroscopy with

Last update: 17 December 2022 24



MASEIWaENd Aru-Snenmaans
Department of Physics

scintillation detectors. Applications of inorganic scintillators in Physics, medicine, and industry.
Hot research topics in scintillation materials.
Learning outcomes :
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PHY 540 RAUAIEASNIBATN 3(3-0-9)
Physical Optics
Prerequisite : none
Course description :
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Wave properties of light. Wave equations. Phase and group velocity. Physical optics; dispersion;
Fraunhofer and Fresnel diffractions. Huygens-Fresnel principle. Interference of two beams and
multiple beams of light. Fourier transform spectroscopy. Polarization of light and
electromagnetic waves. Coherent light. Optical spectroscopy. Quantum optics.
Learning outcomes :
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PHY 541 Wandiawos 3(3-0-9)
Laser Physics
Prerequisite : none
Course description :
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Light and laser. Emission and absorption of light. Interactions of light with matters. Principle of
laser; absorption, spontaneous emission, stimulated emission. Optical resonator. Laser cavity.
Modes of laser. Some laser structure and operations; solid-state laser, semiconductor laser,
gas laser. Applications of laser in medicine and communications.
Learning outcomes :
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PHY 551 QUANAATENS VDI 3(3-0-9)
Thermodynamics of Solids

Prerequisite : none

Course description :
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The first and second law of thermodynamics. Relation of thermodynamics quantities.

Thermodynamics of phase transformations and chemical reactions. Partial molal and excess

quantities. Phase equilibrium and compositions change. Free energy of two compositions

systems. Thermodynamics of surfaces and interfaces.

Learning outcomes :
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PHY 552 Handvasansieiati 3(3-0-9)
Physics of Semiconductor

Prerequisite : none
Course description :
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Properties of semiconductor materials. Brillouin zone. Energy band structures. Impurities and
carrier concentrations. Kramers-Kronig’s relations; optical absorption, reflection, luminescence,
photoconductivity. Electrical properties and Hall effect. Magneto-optical properties.
Heterostructures; quantum wells, p-n junction, semiconductor-metal junction, pi-n junction.
Applications of semiconductor materials. Superconductivity.
Learning outcomes :
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PHY 553 walulagnisugnuan 3(3-0-9)
Crystal Growth Technology

Prerequisite : none

Course description :
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The historical development of crystals srowth. Theories of nucleation. Growth from melt. The
Bridgman and related techniques. The crystal pulling techniques. Convection in melts. Zone
melting technique. Skull melting process. Solution growth and other crystal growth techniques.
Applications of single crystals.

Learning outcomes :
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PHY 560 NOBIAUIUAIBUAN 3(3-0-9)
Quantum Field Theory
Prerequisite : none
Course description :
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Classical Field, Noether’s Theorem, Quantization of Scalar Fields, Complex Scalar Fields,
Lipmann-Schwinger Equation, gauge field theory, gauge symmetry, Interacting Fields, Quantum
Electrodynamics, Feynman diagram, Dirac Field, Dirac Matrices and Clifford Algebra,
Renormalization, Standard Model of Elementary Particles
Learning outcomes :
1. dnfinwiaiunsneduiy LLazfjmelzﬁadwﬁmamaﬁqLLmﬁﬂﬁyugm imﬁgagmwwaq
AtnAansluvgufauiualoudula
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PHY 561 NQUFURNSAN 3(3-0-9)
Theory of Relativity
Prerequisite : none
Course description :
wdnmsiiug e guiduivsnwiialy isvndndeyitus Msmaassiiofigaunguiduinsnin
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basic principles of Einstein's general theory of relativity, differential geometry, experimental
tests of general relativity, black holes, and cosmology.
Learning outcomes :
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PHY 562 Wandvaswanaun 3(3-0-9)
Plasma Physics

Prerequisite : none
Course description :
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lonized gas, plasma shielding, motion of charged particles in fields, collisions in plasmas, fluid
description of plasma, electromagnetic waves in plasmas, nuclear fusion, plasma instabilities,
industrial applications
Learning outcomes :
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PHY 563 nafansvadlva 3(3-0-9)
Fluid Mechanics
Prerequisite : none
Course description :
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Potential flow theory. Laplace equation. Time-dependent Bernoulli equation. Compressional
flow. Conservation laws. Euler’s equation. Viscosity. Navier-Stokes equation and its use.
Applications of fluid mechanics. Introduction to quantum fluid.
Learning outcomes :
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PHY 580 Wadaniay 1 3(3-0-9)
Special Topics |

Prerequisite : none

Course description :
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Topics of current interests in physics; medicine, army, astronomy etc.

Learning outcomes :
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PHY 581 MANANISYINAY 2(1-3-4)

Research Technique
Prerequisite : none
Course description :
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Introduction to physics research methodology. Design and measurement techniques. Statistical
method for scientific research. Principle and operations of basic instruments for research work.
Liiterature Search. Writing project and scientific reports. Writing a research proposal. Writing a
patent. Intellectual property Law. New venture management & Entrepreneurship. Research
ethics.
Learning outcomes :
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PHY 582 dianasouaUuislouuud 3(3-0-9)
Electron Spin Resonance
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Prerequisite : PHY 502 nafA1dnsaiaunu

Course description :

wqwﬁﬁugmmmLammaué‘fﬂmmuﬁm%gm dianaseuatu WWsnoualu Tuwudwiwén Ysingnisel
nsislauud A1smAn g factor YoedldNATOUDATY Nann1sveBlanasoualuslawuudaning
fimesuuusaiies sunsisenlawesliiazanaiuvedasadslaeslniuuulelalnsdn s
Annwanmiilutanlangvsudtu mUszgndvesdidnaseuatuslauuud

Elementary theory of orbital angular momentum, electron spin, proton spin, magnetic moment
and the resonance phenomenon, the free electron g-factor, Principle of CW-ESR Spectrometer,
Hyperfine interaction, Isotropic hyperfine effects in ESR spectra, ESR spectra analysis of
transition metal materials. Application of electron resonance

Learning outcomes :
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PHY 583 vann1suazmsufiAvesesasilamainendans 3(1-4-6)
Principles and Practices of Scientific Instruments

Prerequisite : none

Course description :
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Measurement and instrumentation principles of surface characterization instrument, elemental

analysis instrument, optical characterization instrument, electrical measuring instrument,

crystal structure analysis instrument, or other instruments, such as atomic force microscope

(AFM), scanning electron microscope (SEM), X-ray fluorescence (XRF) spectrometer, microplate

reader, Raman spectrometer, contact angle measuring equipment, impedance analyzer, four-

point probe meter, electrochemical equipment and X-ray diffraction (XRD) spectrometer

Learning outcomes :
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PHY 584 nsiseuveaniasdmuliniand 3(3-0-9)
Machine Learning for Physicists

Prerequisite : none
Course description :
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Machine learning concept, Machine learning techniques, Supervised learning, Artificial Neural
Networks, Unsupervised learning, Reinforcement learning, Application of machine learning in
physics
Learning outcomes :
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PHY 600  Jaqaans 3(3-0-9)
Materials Science
Prerequisite : none
Course description :
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Solid solution and phase equilibrium. Phase transformation and heat treatment. Metal and
non-metal. Semiconductors. Ferrous and nonferrous alloy. Ceramic materials. Polymer
materials. Composite materials. Structure and physical properties of various materials.
Learning outcomes :
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PHY 601 Wandanuzvasuds 3(3-0-9)
Solid State Physics

Prerequisite : none
Course description :
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atomic structure and structure determination by diffraction. Binding energy of crystal. Lattice
vibrations. Thermal properties and phonon. Free electron gas theory. Electrons in periodic
solids. Energy band theory of solids. Intrinsic and extrinsic semiconductors.
Learning outcomes :
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PHY 602 m:mumswﬁm%’aquﬂu%’ﬂuqa 3(3-0-9)
Advanced Nanomaterial Processing
Prerequisite : none
Course description :
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Processing techniques of advanced nanomaterials. Definition and properties of nanomaterials.
Nanostructure fabrication using various techniques; molecular beam epitaxy, pulsed laser
deposition, chemical vapor deposition, electroplating and anodization, liquid phase epitaxy,
electrospinning.  Self-ordering of nanostructures. Material characterization techniques.
Fabrication of sensors and application as biosensors and other applications.
Learning outcomes :
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PHY 603 nsAnednYMzIaNITTugvasianuIly 3(3-0-9)
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Advanced Characterization of Nanomaterials

Prerequisite : none
Course description :
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Advanced characterization techniques of nanomaterials. High resolution scanning electron
microscopy (SEM). High resolution transmission electron microscopy (TEM). Scanning tunneling
microscopy (STM). Atomic force microscopy (AFM). Magnetic force microscopy (MFM). X-ray
photoelectron spectroscopy (XPS). X-ray diffraction (XRD). Electron spin resonance
spectroscopy (ESR). Mossbauer spectroscopy. Raman spectroscopy. Nuclear magnetic
resonance (NMR)
Learning outcomes :
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PHY 620 WandvasTanszavunly 3(3-0-9)
Physics of Nanoscale Materials

Prerequisite : none

Course description :
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Introduction to nanotechnology. Structures and properties of materials on nanoscale. One
dimension quantum structure. Quantum wires. Zero dimension quantum structure. Quantum
dots. Nanoscale fabrication processes; lithography, etching, chemical synthesis. Nanoscale
characterization techniques; scanning electron microscope, atomic force microscope and other
related techniques. Principle of devices based on nanostructures; single electron devices,
carbon nanotubes, molecular electronics, nanostorage, and spintronics.
Learning outcomes :
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PHY 621 WindaiawneaTaguily 3(3-0-9)
Special Topics in Nanomaterials

Prerequisite : none

Course description :
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Special topics in nanomaterials are subjected to change in each semester.

Learning outcomes :
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PHY 622 Tagualimdnuaznisuszans 3(3-0-9)
Magnetic Materials and Applications

Prerequisite : none
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Course description :
anmeusndnidesiu unilaeduuas Yaquuindn nsdidnesnouvesuingn Ussinnvosuslvin
Usngmsainauaingn tnmuwivan fduuiswesTaguivan Jaauiwinends Jaquilmaniuuesy
FBnswsenTaguidndn nsiudeyasuuiiivin Mstuiindeyawuuudivin wasnistuiindeya
wuuklmanmiuuas malulagdensadanlasi nsuszendldmsinuuivan
Introduction to magnetism. Magnetization and magnetic materials. Atomic origins of
magnetism. Types of magnets. Magnetic effects. Magnetic domains. Thin films of magnetic
materials. Permanent magnetic materials. Soft magnetic materials. Preparation of magnetic
materials. Magnetic data storage. Magnetic recording. Magneto-optic recording. Hard disk drive
technologies. Magnetic applications.
Learning outcomes :
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PHY 630 Wandliandas 2 3(3-0-9)
Nuclear Physics I

Prerequisite : PHY 530 #@ndiandest

Course description :
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Nuclear structure. Nuclear models. Nuclear force. Nuclear reactions. Nuclear fission. Nuclear

fusion. Nuclear spectroscopy. Neutron activation analysis.

Learning outcomes :
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PHY 631 walulagiedesuaznsuszand 3(3-0-9)
Nuclear Technology and Applications

Prerequisite : none
Course description :
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Nuclear energy. Radiation sources. Interactions of nuclear radiations with matter. Applications
of radiation and radioisotope in various fields; science, industry, medicine and agriculture
Learning outcomes :
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PHY 640 saulndiannseiind 3(3-0-9)
Optoelectronics

Prerequisite : none

Course description :
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The nature of light. Theory of light propagation in media. Light modulation by electro-optic

effect, acousto—optic effect and Faraday effect. Display devices operating by luminescence,

photoluminescence, cathodoluminescence. Plasma display and liquid crystal display. Principle

of photo detectors. Structure and characteristic of fibre optics. Applications of fibre optics.

Analog modulation, digital modulation of light signals and application of electro-optics.

Learning outcomes :
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PHY 650 I ENIEN 3(3-0-9)
Theory of Solids
Prerequisite : none
Course description :
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The concept and its application to electrical and electronic properties in solids. Free electron
theory of metals. Semiclassical theory of transport, Drude theory and Quantum Hall effect.
Tight binding approximation. Novel electronic structures: graphene and carbon. Spin filtering
and magnetoresistance. Spintronics and its applications. Theory of Superconductivity.
Learning outcomes :
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PHY 651 waluladWauuis 3(3-0-9)
Thin Films Technology
Prerequisite : none

Course description :
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Crystal structures. Defects in solids. Phase diagrams. Thin film formation and structures.
Thermodynamics of thin film growth. Vacuum system and components. Thin films deposition
techniques i.e. chemical vapor deposition, plama assisted chemical vapor deposition, vacuum
evaporation, sputtering, ion implantation. Characterization of thin films; electrical and optical
properties.
Learning outcomes :
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PHY 660 NSTUIUNITHY 3(3-0-9)
Stochastic Processes
Prerequisite : none
Course description :
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stochastic variables, random events, Markov processes, the master equation, chemical reaction
equations, Fokker-Planck equation, Langevin equation, stochastic differential equations,
applications of stochastic processes
Learning outcomes :
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PHY 661 STUULULDU 3(3-0-9)
Complex Systems

Prerequisite : none

Course description :
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Conncept of complex systems, Graph theory, Networks, Noise, Dissipation, Patter formation,

Information theory, Self-organized criticality, Game theory, Synchronization, Evolution,

Cognitive systems.

Learning outcomes :
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PHY 680 WataniAy 2 3(3-0-9)
Special Topics I

Prerequisite : none

Course description :
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Topics of current interests in physics; medicine, army, astronomy etc.

Learning outcomes :
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PHY 690 INITNUS 12 wuawhin
Thesis
Prerequisite : ANNATALILYUVEID115ERUTNY I Hnus
Course description :
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Individual research of a topic to be agreed upon with the thesis advisor.

Learning outcomes :
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PHY 691 dunuand 1 1(0-2-3)
Physics Seminar |

Prerequisite : none

Course description :

msnaueludeinmemeiidndiiaulaluiiagiu vievdenduiuivinginuduazeivne

Ffiu sdwwfanisiluduszneunis

Presentation of a currently interesting topic in physics or topics related to thesis as well as

active participation in the discussion of all topics presented. The content course also includes

the enterpreneurship.

Learning outcomes :
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PHY 692 dunuidnd 2 1(0-2-3)

Physics Seminar Il

Prerequisite : PHY 691 duuuiand 1
Course description :
nstEuenudsefiAsadestuideinerdnudvewindnw emiltauedeiinanuiseves
tnfnwfeinu MsasUnadainnsosnsditunouditaiou
Oral presentations by the participating graduate students, relevant to their thesis research
topics. Presented materials must include results from their research, which have been analyzed
and summarized in a clear and well-organized way.
Learning outcomes :
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