Bachelor of Science in Physics (International Program)

New/Revised Program B.E. 2563 (2020)

1. Code and Program Title

eMansUMAR @uvEnd (MangRTuIwINF)

Bachelor of Science Program in Physics

2. Title of Degree and Field of Study
In Thai Wemansiagis (Wand)

s

m.u. (WaEnd)

In English Bachelor of Science (Physics)
B.Sc. (Physics)

3. Major Subject (If Applicable) N/A

4. Career Opportunities after Graduation
1. Researcher in international institutes
2. Physics instructors
3. Financial analysts.
4. Start-up Entrepreneurs.
5

Consultants at technology based company.
5. Total Credits Required 174 credits
6. Program Structure

1) Foundation Courses

2) General Education (GE) Courses

—_

English Communication
Life Appreciation
Global Citizenship

R

. Critical Thinking

None
38
12-16

credits
credits
credits
credits
credits

credits



5. Leadership a4 credits

6. Digital Literacy a4 credits

7. GE Electives 2-6 credits

3) Physics Courses 108  Credits

1. Core Courses 38 credits

2. Major Required Courses 62 credits

3. Major Elective Courses 8 credits

4) I-Design Electives 20 credits

5) Free Electives 8 credits

Foundation Courses Non-credit

Note I: For B.B.A. students, students whose Mathematics placement is below ICMB 200

Business Mathematics are required to take ICMA 100 Foundation Mathematics and pass the
course with the grade of "S" before moving to ICMB 200 Business Mathematics.

For B.Sc. and B.Eng. students, students whose Mathematics placement is below ICMA
106 Calculus | and/or ICMA 151 Statistics for Science | are required to take ICMA
100 Foundation Mathematics and pass the course with the grade of "S" before moving
to ICMA 106 Calculus | and/or ICMA 151 Statistics for Science |.

Note Il: Based on their achievement on the essay portion of the MUIC entrance exam, students
whose English placement is below ICGC 101 Academic Writing and Research | will be
placed into the “ERS Track”. These students will be required to take ICME 100 English
Resource Skills and pass the course with the grade of "S" before moving to ICGC 101

Academic Writing and Research |.

ICMA 100 | Foundation Mathematics 0
ANAAIANTIING U

ICME 100 | English Resource Skills 0
VINYEUNAIANINISINGY




General Ed

ucation Courses 38 credits

English Communication 12-16 credits

Note I: Based on their achievement on the essay portion of the MUIC entrance exam, students

Wi

L be placed into 3 following tracks: ‘ERS Track’, ‘GC Track” and ‘Advanced GC Track’.
‘ERS Track’ — Students who are placed into ‘ERS Track’ will be required to take ICME
100 (a non-credit course) and complete 16 credits in English Communication: ICGC 101,
ICGC 102, ICGC 103 in order, and finally, any 200+ level English courses.

‘GC Track’ — Students who are placed into ‘GC Track’ will be required to complete 16
credits in English Communication: ICGC 101, ICGC 102, ICGC 103 in order, and finally, any

200+ level English courses.

‘Advanced GC Track’ — Students who are placed into ‘Advanced GC Track’ will be
required to complete 12 credits in English Communication: ICGC 111, ICGC 112 in order,

and finally, any 200+ level English courses.

Note Il: Students in ‘ERS Track’ and ‘GC Track’ must take ICGC 101, ICGC 102 and ICGC 103 without

interruption beginning in their first trimester of enrollment.

ICGC 101 | Academic Writing and Research | aq
NIIAUIUTIINITUAZNITINY

ICGC 102 | Academic Writing and Research |I a4
N9 ULTITINITLAZNITINE o

ICGC 103 | Public Speaking il
mswaluianssas

ICGC 111 | Academic Writing and Research | (Advanced) 4
NSWLUBNIINTUAENTITE o (SzAua)

ICGC 112 | Academic Writing and Research Il (Advanced) a4
NSWEUTIINITHATNITIY b (S8Uas)

ICGC 201 | Global Realities a4
drsvnnuduaseaedan

ICGC 202 | Literary Analysis a4
13304ARIANTEL

ICGC 203 | Creative Writing 4

Aaugnsuseius




ICGC 204 | Advanced Oral Communication
mﬁamsﬁamwm%uqa

ICGC 206 | Literature Into Film
IINITTUNTINGNNEUAS

ICGC 208 | Language and Culture
ANINUIAUTT

ICGC 210 | First and Second Language Acquisition
miﬁauimmLLimLazmmﬁaaa

ICGC 211 | Topics in Comparative Literature A: Poetry
WTaNIITTUARUSHULTEU N: NITNUS

ICGC 212 | Topics in Comparative Literature B: The Short Story and the Novel
TemnssanmiUisudiou 9 Besdutazunions

ICGC 213 | Topics in Comparative Literature C: Drama
HUONINTTUAALUIEULTBU A: azATIT

ICGC 214 | Literary Non-fiction
A5ARLTIITTAUN T

ICGC 215 | Writing for Research

~ P @
ALY ULWDNITIY

Life Appreciation

4 credits

ICGH 113 | Moving Pictures: A History of Film
mwadauln: UsyiRmandnmeund

ICGH 117 | Drawing as Creative Expression
MsAERENIWARIANLESATSA

ICGH 118 | Photography Visualizing in the Digital Age
nsanenmlugpfaiva

ICGH 119 | Listen! Soundscapes, Well-Being and Musical Soul Searching
W@ nsuanvindon nveades gun1elasIndyauLinun3

ICGN 105 | Ecology, Ecosystems and Socio-Economics in Southeast Asia
dnAngn ssuuilnawasasegnaderuluedensiusaniaedld

ICGN 108 | Essentials of Culinary Science for Food Business

WEPNENIYeIN1TUTI0MTEMIUTINRIMS




ICGN 109 | Food for Health
a’ﬁfﬁil,ﬁai’j‘ﬂﬂ’]w
ICGN 110 | Maker Workshop
TssUfuRnuinUsshivg
ICGN 112 | Stargazer
UBINTI UBDILIN
ICGN 113 | Plants, People and Poisons
WY Uyuduazity
ICGN 115 Human Evolution, Diversity and Health
'357(mmmimw§ ANUNANVAYUALFUNIN
ICGN 120 | Chemistry of Cosmetics and Dietary Supplements
wilvanaiosdronuazoriasy
ICGN 124 | Climate Change and Human Society
ﬂTﬂUﬁauuﬂaqaﬂwaﬁawﬂﬁﬂuazﬁhﬂm
ICGN 125 | Games and Learning
NURAENITTIUT
ICGP 101 | American Flag Football
unanunuea
ICGP 102 | Badminton
wunlusy
ICGP 103 | Basketball
UL UL
ICGP 104 | Body Fitness
WL
ICGP 105 | Cycling
INTYIU
ICGP 106 Discover Dance
AEANLIDST LAUD
ICGP 107 Golf
noaw
ICGP 108 | Mind and Body

lomy




ICGP 109 | Selected Topics in Sports
Soaannznanstiu
ICGP 110 | Self Defense (Striking)
desiiud (Msglaw)
ICGP 111 | Self Defense (Grappling)
Jntloaifus (Mawieey)
ICGP 112 | Soccer
Wauoa
ICGP 113 | Social Dance
aane
ICGP 114 Swimming
et
ICGP 115 | Tennis
wulla
ICGP 116 | Volleyball
Joaladuoa
ICGS 102 | Business Sustainability and the Global Climate Change
mwdadunsgsisuazmsasuntasanmgiionialan
ICGS 115 | Sociology in the Modern World
depaAngnlulanadelmi
ICGS 125 | American History, Popular Media and Modern Life
Uszifransaiin devondouiarTinatelug
ICGS 126 | Introduction to Psychology
InImertuuuzh
ICGS 127 | Positive Psychology
ININYNYIUIN
ICGS 128 | Global Gastronomy and Cuisines
ANARSNNSOMITRAYOIMITTALAN
ICGS 129 | Tea Studies
YA
ICLL 100 | Self Development

ANTWAIUIHULD




Global Citizenship

4 credits

ICGH 116 | World Cinemas
AneuRssTAUlan
ICGH 120 | Thai and ASEAN Cinema
mwaumﬂwmasmﬁaw
ICGH 121 | The End of the World? Development and Environment
vidolanazfisgnau msviauayduindon
ICGH 122 | Introduction to Asian Philosophy
Uswgoideduuusii
ICGH 123 Faiths, Ecological Justice, and the Tropical Rainforests
AUATNG mmqaﬁa'auL%qﬁnmt,axﬂﬁusﬁyu
ICGL 101 Elementary German |
AHNYOTIUTZAUAU @
ICGL 102 | Elementary German I
ATHNYOTIUIZAUAUY o
ICGL 103 | Elementary German lIl
AUNDINUTZAUAU o
ICGL 111 Elementary Japanese |
Mg luseAuiu o
ICGL 112 | Elementary Japanese |l
A useduiu o
ICGL 113 | Elementary Japanese |ll
A usedUdiu o
ICGL 121 Elementary French |
My rSuAasEiuiY o
ICGL 122 | Elementary French |l
My SuAasTERuRY ©
ICGL 123 | Elementary French Il
My SuAETERURY o
ICGL 131 Elementary Chinese |

ABIFUTLAIVAU ®




ICGL 132 Elementary Chinese ||
ATFUTTAUAU b

ICGL 133 | Elementary Chinese llI
ATYIUTTAUAU an

ICGL 141 Elementary Spanish |
AAUUIZAUIU

ICGL 142 | Elementary Spanish lI
ATAUUTZAUIU o

ICGL 143 | Elementary Spanish IlI
ATAUUTZAUAU

ICGL 160 | Introduction to Thai Language and Culture
mwuarSausssilneidedu

ICGL 161 Elementary Thai |
amnlneiiug o

ICGL 162 | Elementary Thai Il
awlngiugu o

ICGL 163 | Elementary Thai lll
awlngiugu o

ICGL 170 | Diversities in Multilingual Societies
mmmmﬂmmﬂuﬁmuwwmm

ICGL 201 Pre-intermediate German |
MYLETNUNDUTZAUNE N @

ICGL 202 Pre-intermediate German I
ABULDTHUNDUTLAUNAN o

ICGL 203 Pre-intermediate German Il
ABULDTHUNDUTZTAUNAN o

ICGL 211 Pre-intermediate Japanese |
aduneusziuna o

ICGL 212 | Pre-intermediate Japanese |I
Awduneuszdiunans o

ICGL 213 | Pre-intermediate Japanese |ll

APYUNDUTEAUNA m




ICGL 221 Pre-intermediate French |
MySuAANaUSEAUNEN o

ICGL 222 Pre-intermediate French |l
My SueaieusTAuNa1d b

ICGL 223 Pre-intermediate French |l
My SueaeusTAuNaIe @

ICGL 231 Pre-intermediate Chinese |
ATIFUNDUTZAUNAN

ICGL 232 | Pre-intermediate Chinese ||
ABITUNDUTZAUNAN o

ICGL 233 Pre-intermediate Chinese lll
AMEFUADUTEAUNAN o

ICGL 241 | Pre-intermediate Spanish |
MWAUUABUTZAUNEN ®

ICGL 242 | Pre-intermediate Spanish |l
MEUUNIUTEAUNAN b

ICGL 243 | Pre-intermediate Spanish Il
MEUUNDUTEAUNAN o

ICGN 126 | Plant Society
NGO

ICGS 106 | Fashion and Society
unFuuazdang

ICGS 111 Exploring Religions
d199emaun

ICGS 112 | Geography of Human Activities
QiimaAnsAAINTTUNYYY

ICGS 123 | Tourism Concepts and Practices
wnAnMsvieafieuaznsiiluld

ICGS 130 | Political Science
Sgmans

ICGS 131 Introduction to International Studies

NNSANYITEMINIUTLNATUBUL LN




ICGS 132 | Career Preparation in a Globalized World
nswssuaundeuiioUsenouendnlulanlani At
ICGS 133 Foundation of Mediterranean Cultures

NugIIAUsIIIAN S Y

Critical Thinking

4 credits

ICGH 101 | Biotechnology: from Science to Business
wAlulag¥inmaninermansdssna

ICGH 102 | Famous Arguments and Thought Experiments in Philosophy
Forauouasn1InnaInuAaiitasluwInaUse

ICGH 103 | Losic, Analysis and Critical Thinking: Good and Bad Arguments
ATININEN MINATIEE warn1sAednndisal: nsdravenaiiALay s

ICGH 105 | Technolosgy, Philosophy and Human Kind: Where Are We Now?!
waluladl USan uavayweend: 1ol o gail

ICGH 106 | The Greeks: Crucible of Civilization
nan: LUIMARLILAe1 585551

ICGH 107 | Contemporary Art and Visual Culture
Aalysalonasiauiausss

ICGH 109 | Creative Thinking Through Art and Design
auRnaiisassAiiefaUzazn1sonuuy

ICGH 110 | Drawing as Visual Analysis
nMsanAalziiedenudaiasIumnnis

ICGH 115 | Cinematic Languages and Its Application
AN MEUATHAENITUTEENALY

ICGH 124 | Life Drawing and Anatomy
N1TALEUNINAULAZNIBINIA

ICGH 125 | How Can We Know What Is Good? Moral Reasoning and Behavior
Lﬁwzi)lﬁa&mli’hazliﬁ ANALATIE ANTTUYITLTIT

ICGH 126 | Behavioral Ethics: Why Good People Do Bad Things
WFumansngingsy: vluaudvhaslld

ICGN 107 | The Chemistry of Everyday Life

WwiluInUsyaniu




ICGN 111 | Physics for CEO
Wanddwiudiesrns

ICGN 123 | The Earth's Dynamic Structure
1Asasanainvedlan

ICGN 127 | Practical Mathematics
AnaranslAase

ICGS 103 Economics in Modern Business
AsygAanslugsiagaln

ICGS 113 | Perspectives on the Thai Past
iAuAfneUsziRFansing

ICGS 134 | Is Democracy Good?
UszandUlnedviala

ICGS 135 | Entrepreneurial Accounting
da@uilegusznouns

Leadership 4 credits

ICGN 114 | The Scientific Approach and Society
WasmsImeaaasiudiay

ICGN 128 | Climate Emergency, Biodiversity Crisis, and Humanity at Risk
A0UN1FAIRNAUMUANTNEINA FNORMUAITUNAINNAIENINTININ
waEAYHABUUBYYH

ICGS 104 | Essentials of Entrepreneurship
ﬁugmmwm‘ﬂuﬁ‘dﬁxﬂaumi

ICGS 118 | Skills in Dealing with People Across Cultures
inwglun1sufuadmiudausaimusssy

ICGS 121 | Abnormal Colleagues: How Do | Make This Work?
Wiouiuadseund avudluanunisalesnsls

ICGS 136 | Social and Health Issues in Thailand
Tayneinag audensuazavnnlulsemalny

ICGS 137 | Witchcraft and Gender Representation
VN SULULALAYNITLARIDDNNIAUNA




ICGS 138 Business Event Essentials
ﬁugmmuﬁnuﬁ@qqsﬁﬂ

ICGS 139 | Leadership and Change for a Global Society
;3’°’1LLazmiLﬂﬁauLLﬂaaiuﬁaﬂuIaﬂ

ICLL 101 Professional Development

ANSWAIUN IV TN

Digital Literacy

4 credits

ICGH 111 | Media Literacy: Skills for 21st Century Learning
Msswiviude: inwrwiinsFeudluamsei be

ICGN 116 | Understanding and Visualizing Data
mwffﬂﬁagaLLazm‘iLLammaL%qmw

ICGN 118 | Everyday Connectivity
duwmedilaluiinused

ICGN 119 | Computer Essentials
poufinmasidosdu

ICGN 129 | Programming for Problem Solving
AseulUsensiionsuitam

CGN 130 | Cryptography: The Science of Making and Breaking Codes
ngunssia: manduiinisdiakazn1snensva

ICGN 131 | Digital Search Literacy
nMsiTsnsavAuluszuuAIa

ICGN 132 | Digital Security and Privacy
anulaendsnasaududiuiilugluuudiia

ICGN 133 | E-Business: Technology and Digital Strategies
gsnadianyseling: weluladuaznagnsnavia

ICGN 134 | Introduction to Artificial Intelligence
ﬂmmqﬂazﬁwﬁ%uuuzﬁq

ICGS 140 | Fake News, Censorship and the Politics of Truth
Y1Uaey mimumﬁaLLazmiLﬁmLmemﬁa

ICLL 102 Skills for a Digital World

o

Pnwrdmnsulanfang




General Education Elective Courses 2-6 Credits
Students need to take any GE courses to fulfill their 38 credits requirement of General Education:
2 credits for students whose English Communication track are placed into ‘ERS track’ or ‘GC Track’
and 6 credits for students whose English Commmunication track are placed into ‘Advanced GC Track’.

Partial credits of GE course that exceed the GE requirements cannot be counted towards Free

Electives.
Major Courses in Physics 108 Credits
Core Science Courses 38 Credits

ICBI 101 | Biology q
PN @

ICBI 102 Integrated Laboratory in Biological Sciences | 2
dftansiuuysanmslidinanmans?inm o

ICBI 103 | Biology | q
1IN o

ICCH 101 | General Chemistry | a4
il o

ICCH 102 | General Chemistry Il 4
Al o

ICCH 103 | Integrated Laboratory Techniques in Chemistry | 2
UfURnIswuuysnMImaell o

ICMA 106 | Calculus | a4
LARART

ICMA 213 | Calculus I a4
LAaANd o

ICPY 101 Physics | 4
Wand o

ICPY 102 Physics Il 4
Wand o

ICPY 105 Integrated Laboratory in Physics | 2
U UAnswuuysnnImeiland o




Required Major Courses 62 Credits

ICPY 200 | Modern Physics 4
Wandadelnl

ICPY 221 Computer Programming for Physics 4
n9lsulUsunIuAsNNIRasA S UtNIENS

ICPY 231 Mathematical Methods for Physics 1A 2
Wnameadneansluildnd o

ICPY 232 | Mathematical Methods for Physics IB 2
Wnsmeedeeanslui@nd o

ICPY 309 Scientific Research and Presentation 4
BMTITNICINGIAENT LaIAUDHAIIY

ICPY 321 Intermediate Mechanics 4
naf@nIIZAuNaN

ICPY 322 Electricity and Magnetism 4
Inhuazusiman

ICPY 323 Electrodynamics 4
waran sl

ICPY 324 | Wave and Optics 4
AAUAZLEN

ICPY 334 | Numerical Methods in Physics 4
Wnaasdaaludldng

ICPY 342 | Integrated Laboratory in Physics |l 2
U URANswUUYsUNIIIEIlEnd o

ICPY 343 Integrated Laboratory in Physics Il 2
UHURNSUUUYIUNNITNNTHENS o

ICPY 361 Quantum Mechanics | 4
NAAENIAIDUIU @

ICPY 441 | Senior Project in Physics 6
1ATIUATeENg

ICPY 451 | Analytical Mechanics 4
NAAENIITIATIZN




ICPY 452 Statistical Mechanics
NAANERNSLTIADR
ICPY 461 Quantum Mechanics |l

NAFMANSAIDUAY o

Major Elective Courses

8 Credits

ICCS 206 | Discrete Mathematics
AR

ICCS 208 | Data Structures and Abstractions
lassasadayauaznsmvuagUluudnuvazdoya

ICMA 424 | Abstract Algebra
NYATAUITTTN

ICPY 233 | Mathematical Methods for Physics 1A
Bmsnadaeansluildnd A

ICPY 234 | Mathematical Methods for Physics IIB
Wnamadeemaniluildnd oB

ICPY 333 | Mathematical Methods for Physics |l
Wnsnedamansluildngd m

ICPY 355 | Special Topics in Physics |
geRiruluildnd o

ICPY 356 | Special Topics in Physics |l
dedireluidnd o

ICPY 357 | Special Topics in Laboratory Physics |
WteAyluidnd WBUfumng o

ICPY 371 | Thermal Physics
Wandausou

ICPY 455 | Special Topics in Physics Il
Wtenawluiand e

ICPY 456 | Special Topics in Physics IV
WdenavluiEnd «

ICPY 457 | Special Topics in Laboratory Physics |l

Wteiiauluildnd BeUfiams




ICPY 463 | Quantum Mechanics Il
NAAENTAIDUFU e

ICPY 471 | Atomic and Molecular Physics
HAndisezmounazluiana

ICPY 472 | Solid State Physics
Wandanuzvoauds

ICPY 473 Nuclear and Particle Physics
Wandgatamdusuazeaunin

ICPY 474 | Astrophysics
ATIAEASTANS

ICPY 475 | Plasma Physics
waaWand

ICPY 484 | Cosmology
INTE NN

ICPY 486 | Observational Astronomy
N1sduNANITAINIIAISIAmERS

ICPY 487 Data Analysis in Astronomy
N1TIATIEN VYAt 5 IAEn S

ICPY 488 Special Topics in Astronomy
HdoTilAYN NANTIAERNT

ICPY 490 | Computational Physics
N GRGIER Rl

ICPY 492 | Electronics
diannselind

ICPY 496 Biophysics

IWand




I-Design Elective Courses 20 credits

The purpose of the I-Design electives is to promote multidisciplinary learning. Students are

encouraged to explore courses offered by diverse disciplines across MUIC, Mahidol University, and

partner institutions. The |-Design electives can be satisfied upon the completion of the following

course categories:

1. Minor courses offered by any program in MUIC

2. Certificate courses offered by any program in MUIC

3. Any major courses offered by any program in MUIC

4. Any major courses offered in Mahidol University (including undergraduate and graduate level
courses). Courses must be approved by the student’s advisor and the Curriculum
Administrative Committee.

5. Any major courses offered at partner institutions (who have MOU with Mahidol University
and/or MUIC). Courses must be approved by the student’s advisor and the Curriculum
Administrative Committee.

Free Elective Courses 8 credits

Students can take any courses offered by MUIC and/or Mahidol University as free elective courses

with the approval from the advisor. A course within the student’s major that is too closely related

or redundant to core/required/elective courses is discouraged and may be disapproved by an

academic advisor.





