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1.1 Y5ueyrvaawangns / Philosophy
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1.2.3 firusuiinveu wasiivinwenisyhausiuiugdulailuegned
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1.3 HAAWSNSI3BUTVRMENEAT (PLOS)

AUAIYS PLO 1 A1U1I0DBUILWANNTT UaznguiuNEndnaus wse
Knowledge AINATARSUTZENATUAS

The students will be able to explain the principles and
theories in advanced theoretical physics and applied

mathematics.

PLO 2 ansnienzitaniifideaylduvuou
FadudtanifeafulunamAdenandng ]
The students will be able to analyse problems that are still
a subject of debate in the theoretical physics research

community.



PLO 3
ANUNINEY PLO 4
Skills

PLO 5

PLO 6
ANUITLFITY PLO 7
Ethics

AudnyryAAa  PLO 8

Character

aunsaUszenAANUIMIIUTENdngu)) vivendinmansussend
MU ITAULWINT

The students will be able to demonstrate and apply the
knowledge of applied mathematics and theoretical physics

to frontier research problems.

av A&

aunsandanauIemdunisasisesdauilvailuanuidnd
noed) ¥3e adlnmansuszend
The students will be able to produce novel research in the

field of theoretical physics or applied mathematics.

4

anunsaldaumnalulad i edududoya Tiaszvideya uaz
thiaueransaUAY Laznanslinsgiteyaiiedesiuaide
The students will be able to demonstrate an appropriate
use of technology for information acquisition, data analysis

and presentation related to research.

annsaeulldfonues way Tnvgnsaeanssnenudingy
Taegneliusz@nsnn

The students will be able to demonstrate the ability to
independently study and communicate effectively in

English.

A11130UTENERAUNINTFINATETITUINY Wag Lansaenia
ARAN B NAYRITNIY
The students will be able to apply professional ethical

standards for researchers.

annsvhausemsURaYe wazdamiugdu liegnadl
Usgansnm

The students will be able to maintain high standards of
responsibility and effectively work in collaboration with

others.



PLO 9 annsaUssdu waglnsainnuundofievesnanaildndnguii
Ignunanuidondineneans viedemainemans
The students will be able to evaluate and criticise the
credibility of results regarding theoretical physics in scientific

literature and media.

o a 4 o/
AT UAAINANITIILUNNANITIEUIVRINANEAS (PLO)
Bloom’s taxonomy tJunsguunnsiseudaunmsiide (cognitive domain) {ussautu
AUANTE 6 SEAUAIRBlUL 1. Remembering 2. Understanding 3. Applying

4. Analyzing 5. Evaluating 6. Creating

Yinee ANNHY
Bloom’s Taxonomy
PLO (Skills) (Affections)

PLO 1 v

PLO 2 v

PLO 3 v

PLO 4 v

PLO 5 v

PLO 6 v

PLO 7 v

PLO 8 v

PLO 9 4
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NUIAT 3 FTUUNITIANTITANYT NSALUNTST uaslaseasavamangns

1. STUUNISIANISANYD

1.1 92UV / System (by number of semesters per year)
sruuninia: lag 1 Ynsdnen wiseendu 2 mansdnwiund 1 aanisanwuni &
szugnaAnwlitesnin 15 dUam vieisudsdabitesnia 15 dUan
Semester System: 1 academic year has 2 semesters, each of which has study
time of at least 15 weeks.
1.2 nMsdnnsAnenIaNsAnegaTou
- 13181 / None -
1.3 szUUnIsIansAnE lusTUUd
- a1l / None -
1.4 sULUUNITINNITIBUNNTEHDU
M wuuduBey / Classroom
L wuusihuszuumaluladansawmnea / Through IT system

[ 5u 9 / Others

2. msﬁ%ﬁumwé’nqm/ Curriculum Implementation

2.1 M - Larlunsaiiunisiseunisaau/ Teaching Daytimes
2.1.1 n3AlszUUNINIA
M $u - ria1519n15Und / Official working day and hour
aamsAnudu daudifeu guieu S ganau
First Semester from June to October
aansAnIUa seuiiew waadneu e ey
Second Semester from November to March
2.1.2 nsdiszuunisannisanenluszuuiu

- 4%l / None
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2.2 aauvRvagidfnen
AUNNLINTFIUNANgATTEAUTTIAAN Y w.A. 2565 Yo 11 uazdavedu
UMINYITIULIALT 11998 NSANTEAUTMTARRN Y W.A.2565 o 15

VANGATHUALY 2.1
1) WuddnsansfinwssaulSyg v wiiadisuwhawivi@nd #andngud wse

Y
LY =

A1UIVBUMNYITRY A TugANANYINNTENTI 87, TUTEY
2) nydlnauandRlidulumuiinmuesdrsiuliduegiugaeiiavenssunisuims

NANENT

2.3 Usymwasiidausnidn uaznagnslunisuiledymn

1. fdnundndianuisunwdinguliiieme

2. HAnunsdudadianudnugiuldiieans

2.4 nagnsnltlunisuiladymivasiidausnidi
1. ImsdananssuduasuinvenwdeingelagInerdeiiion1sauanseAusINg 1Y

2. duatulitidnvesiounssan vdinguninlneuninedy

3. dnsyanusiugIunows ey wugtinugIunAIAng

2.5 wun1353uian wazddnsanisAnenluszes 5 U

wNUN1TANYY Uy nseusgeyien 1wun1svinidy 3 U

Y Un1sfinn
YuU
2567 2568 2569 2570 2571
VT 1 5 5 5 5 5
VT 2 - 5 5 5 5
UV 3 ] . 5 5 5
PN 5 10 15 15 15
Suuidafianndnazdnsanisanen - - 5 5 5




2.6 SUUTZUIUAULLNL
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2.6.1 Uszun1eun159uUsENISI85U

. . Yauuszua
INYATLYNINYIU
2567 2568 2569 2570 2571
ASTULEY
- 500,000 1,000,000 1,500,000 1,500,000 1,500,000
NNSANYI
FITBTU 500,000 1,000,000 1,500,000 1,500,000 1,500,000
NUBWA : STIANUITINSANBINIASEUAY 50,000 UMW dmsuiidalne way 65,000 dmsulidnsinei
(Ransnenadasssuiouidamenfdudulunisamedousoumnaeniaseuay 15,000 Un)
2.6.2 Uszanan1seuUssanuseang
MeandoaneieaUldnumnadulingm q felli
. . Yauuszua
INYASLBYNINYINY
2567 2568 2569 2570 2571
1. ANMDULNU 200,000 200,000 250,000 250,000 250,000
2. ldaoy 100,000 200,000 300,000 300,000 300,000
3. ﬁfﬁ@ 100,000 200,000 300,000 300,000 300,000
a. ﬂgﬁmsﬁ 50,000 100,000 150,000 150,000 150,000
FUIIWIY 450,000 700,000 1,000,000 1,000,000 1,000,000

RUBWA : SUUTZNNTIE5U warTetelunnas Uunasmnaduiiein1suszanansnd o witu
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2.6.3 Uszanaunisanlddnedaiilunisuandusiaduikdy 200,000 U foAu

Useanaunsabea1elun1seanuaugia 1nu 200,000 U9 AaAY WWEANINSIEI8RADIINER
MABANENENS LN A1MBUWNY AFIHUNIIRaRUUTEINIaAIINS A1TER ANLUNTINYTEYNULELD

HAUIYINTG ANATA N ANRLTUNTADUINENTINUS LazlaualATIs1e ATMBULVILEIAISEEAIUAY

NLTNUS

$18n15A 14 Altaesalidn 1 au (Un)
1. Adanvinidy 24,000
2. dausNay 3,000
3. @oulAsesns 10,000
4. ayfiiazAgenUng 20,000
5. @UINYUNUS 15,000
6. nanssu/lasanis 8,000
7. UEURNUIY 3,000
8. AIMOULNUDIFENUTNY 16,000
9. InapuUsTIIAAIINS 20,000
10. ATUIMTIANTVGNGAS 81,000

suA g8 200,000

2.7 NM58UlaUUENA 518991 aNITAMNZLT gL IUTNNNIINYaY

[ Y v v a v 4 = v v a =
ulUnute U uresuniIng1agusens 3193en15anwIseAutain@ne) w.A. 2565



3. NANGATUAAIRNTE AU

3.1 viangns
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3.1.1 Iuuniehia sunaaavangnIlined

MANGATUHY 2.1 1undiein iunaeavdngnslitesndt 48 nilein

3.1.2 Taseairandngns

- el 89, nangnsuTuuge
md. 518015 .. 2565 W.A. 2567
i Wew 2.1 Wew 2.1
1 | 9us1eivn (Course work) laitioanan 12 12
1.1 AUsAY - .
1.2 3uden  lddesnin - 12
2 | Anendnus  lddesnin 36 36
3 | sednderuldduniiein - 6
IMUIUNUENATINNADANANEAT 48 48




897602

897603

897606

897607

897608

897609

897622

897623

897624

897626

897627

897628

897629

897654

897655

15
3.1.3 57939 TURUIAA9

Jydan uulideandn
NTEUIUIBTLIVIAIR UGN

Geometrical Methods in Physics

seuuduiiingUa

Integrable Systems

serfouisnaadndugs

Advanced Statistical Methods
sdefiemyaiEnddsadnmanitugs

Special Topics in Advanced Mathematical Physics
MdoiilAwn199unnTUan

Special Topics in Integrabilities
WdaiitAun 193 s UToNeaia

Special Topics in Statistical Methods
ANSAUNALTIAIDUAY

Quantum Information

NIIARIULTIAIDUAY

Quantum Computation

VW NIAUUITIATDURY

Theory of Quantum Computation
shdefiemyanamansmeudidugs

Special Topics in Advanced Quantum Mechanics
WL AYN A TAUNALTIAID UG

Special Topics in Quantum Information

WD LAYNNTANUINTIAIDUAL

Special Topics in Quantum Computation
WdelilAauidndoznou LaziAumansLTnouaw
Special Topics in Atomic Physics and Quantum Optics
WaAndvaavguen

Physics of Black Holes

N e AU WWUUAN AN S-S

Scalar-Tensor Theories of Gravitation

12 i2enn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



897656

897659

897661

897662

897663

897664

897665

897666

897667

897669

897671

897673

897674

897676

897679

16

Fuimsaniily waraalugauuuveneniy
General Relativity and Modifications of Gravity
WtanikAYN Mgl L

Special Topics in Gravitational Theories
T GIRHIGAG BT

Statistical Field Theory
mwﬁaummauéfm%ﬁqa

Advanced Quantum Field Theory
lganou wazduaununou

Solitons and Instantons
wqwﬁammammm@'wm

Supersymmetric Field Theory
VUi an3 Tl Ut

Bosonic String Theory
mwﬁam’%aaumm?jﬂmm

Superstring Theory

AUTU LATLOULUTY

D-branes and M-branes
WTaNLAYN IV Biauy

Special Topics in Field Theories
INTNAINYT

Cosmology

Sidnoadnlulasnnitunds

Cosmic Microwave Background Radiation
INTINAINYIAIDUAY

Quantum Cosmology
NTEUIUNTNNAENAATIANERS
Astrophysical Processes
sdefiammadnsaine1dugs

Special Topics in Advanced Cosmology

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



897691

897692

897693

897694

897695

897600

897697

897698

897699

ngdnus

WNYIINUS 1 U 2.1
Dissertation 1, Type 2.1
WTUNUS 2 Ui 2.1
Dissertation 2, Type 2.1
WTNUS 3 U 2.1
Dissertation 3, Type 2.1
WNYNINUS 4 U 2.1
Dissertation 4, Type 2.1
NGTNUS 5 Ui 2.1

Dissertation 5, Type 2.1

Ayrvenulitiunulene
208U

Research Methodology

dunun 1
Seminar 1
duyun 2
Seminar 2
duuun 3

Seminar 3

17

AU 36 wena

3 NUIYAR

6 NUIBAR

9 $UIBAM

9 NUIYAR

9 MUIBAN

AU 6 WUIWNR
3(3-0-6)

1(0-3-1)

1(0-3-1)

1(0-3-1)



3.1.4 WAUNISANYI

897600 sxideuisiae (litfuniiune)

18

FUUN 1

A1ANTSANYIAU

Research Methodology (Non-Credit)

8976XX A aBN
Elective Course
8976XX v a0N

Elective Course

8976XX v hdeon

Elective Course
8976XX v hden

Elective Course
897697 duuun 1 (ldduniein)

Seminar 1 (Non-Credit)
897691 IMTINUS 1 Ui 2.1

Dissertation 1, Type 2.1

897698 auuu 2 (ludunenin)
Seminar 2 (Non-Credit)
897692 ANGNTUNUS 2 U 2.1

Dissertation 2, Type 2.1

FUUN 1

=
n1ANIsANEIUanY

JudN 2

= 1%
AMANTIANTYINU

3(3-0-6)

3(3-0-6)

3(3-0-6)

91 6 RUIwAR

3(3-0-6)

3(3-0-6)

1(0-3-1)

3 BUIEAN

91 9 wwAe

1(0-3-1)

6 MU

91 6 RUILAR



897699 duuun 3 (ldtfunuleia)
Seminar 3 (Non-Credit)
897693 IMYNTUNUS 3 W 2.1

Dissertation 3, Type 2.1

897694 ANGNIWUS 4 KU 2.1

Dissertation 4, Type 2.1

897695 AIMYNTUNUS 5 W 2.1

Dissertation 5, Type 2.1

19

FudN 2

=
aAn1sAnwIvane

FUUN 3

1%
A1ANISANYIAU

Fuln 3

=
n1ANIsANEIUanY

1(0-3-1)

9 UUIAA

591 9 wwAe

9 UM

591 9 wwAe

9 UUIBNA

91 9 wwAe
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3.1.5 AN95UYS1829

897600 sziUguITIVY 3(3-0-6)
Research Methodology
ATy warUivgnsidedugs masiuuatymmsidedugs Whmanenisife Yssan
LLazﬂszmums’jf{i’a%’juqq N19¥8ULATIT19NITITY WALTIBIUNITITEY N1TUTEEUNRNWATY inaila
WITeemeneuiiEndvg e wavadamansussand NMsdlaueraItYy 9558UTIINITY
Research definition and philosophy of advanced research; advanced research problem
determination; goal of research; types and advanced research process; research proposal and
research report writing; research evaluation; research techniques in theoretical physics and

applied mathematics; research presentation; ethics of researchers

897602 NsTUAUISLTWsVIAdIATUNENS 3(3-0-6)
Geometrical Methods in Physics
lﬂy a a 6 < =% h’d‘ %) ¥ }% ¥ 6 =% 6 6
Nugwveslinions-lou muIWammmaqwuﬁlm wdulas flanduuuiniluas auunneesgy

wan lwasduda dulAsU3nus syiusvasauiunnnes Juresy auumuges nsaidunisiny

a =

s a 1 v Al ) & 1 ca a A a s £ 1
BT FUNNUNINLNULIYDT BUNUTA Wilvangoy auuinNmosAaas NYALNS Lay ﬂ’a:ﬂ’ﬁ W@iJJE]quW'Uﬁ

fe10v8UTH195 awny veanesy Fuuszneudiasiunin uragdavesasu nMseyiusaguean n1s

s

Uszyndludgniiadnd

Basics of space RY; differentiable manifolds; curves, functions on a manifold, basis vector
fields; fiber bundles; integral curves; differentiation of a vector field; one-forms; tensor fields,
tensor operations, metric tensor fields; Lie derivatives, submanifolds, Killing vector fields, Lie
algebras and Lie groups; differential forms, definition of volume, fields of forms, metric volume

element, calculus of forms, exterior derivatives; applications to physics

897603 SzUUIUNLNSLUA 3(3-0-6)

Integrable Systems

= aa o aal QOQI

3877-0191u BuiinsUaAdmsY gnflaladouiiifside eflaladouneuiafclnas Snduns

U a a a

915-lN3N anTIIsutafNesudIMSUTEUUAINST I8 UNT

[

ARFNA NANNITHUTHUY AABLYDIILITU

aad a aad o

ANUABAAADILUNANETRABAUNNTOAR TuTudUTNTUSAd s UsEUUaNdnlaoun I0Rouus Ly

[

A41N15 KAV wag @uns KP a1ns1aldgudafinasudnsussuuainsnalsuidanluanie nanniswlsau

AABLYIDIILITU AIDUALDUTLNSURR
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Liouville-Arnold integrability for finite dimensional Hamiltonian systems; Hamiltonian
commuting flows; Lax pairs; classical r-matrix; Lagrangian multi-forms for finite dimensional
Lagrangian systems; variational principle; closure relation; Multi-dimensional consistency
condition as an integrability condition; Integrability notion for infinite Hamiltonian systems; e.s.
KdV and KP equations; Lagrangian multi-forms for infinite dimensional Lagrangian systems;

variational principle; closure relation; Quantum integrability

897606 iDuUNBNeARATUGS 3(3-0-6)
Advanced Statistical Methods

UMLLuzﬁﬂmwﬁmmﬂh%LﬂuLﬁaaﬁu ANSLANLANTIEDH m‘iaummwuwﬁ LUUdNa99

W5 AmsLRYI LLUU"\T’IaQQWWW’Ii’]ﬁLG\a% NMSLEBNLUUIIaDY kuUTaaslidnisdnes S?J’jumaueﬁmim

o 1

LWAagansd N15duAI9E 19 UULATEYY NOuAIUTEInT NeudaTaunALUURBYeT Ngun1s
Anaula

A brief introduction to probability theory; statistical distribution; Bayesian inference;
single-parameter models; multi-parameter models; model selection; non-parametric models;
Metropolis-Hastings algorithm; nested sampling; estimator theory; Fisher information theory;

decision theory

897607 viadafiiauniandidsadnaanitugs 3(3-0-6)
Special Topics in Advanced Mathematical Physics
msfnweaduduluideiiaulalussfouiimeiandindaamansdugs
Intensive study of interested topics in advanced mathematical physics

897608 WadaniALNBUINITAR 3(3-0-6)
Special Topics in Integrabilities
nsAnweaduduludeiiaulanduing0as

Intensive study of interested topics in Integrability

897609 aTaNLAYNIISLIEUITNI9EDR 3(3-0-6)
Special Topics in Statistical Methods
nsAneagaTutuluivenaulaluseidouisnieada

Intensive study of interested topics in statistical methods
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897622 H1TAUMALIIAIDUAY 3(3-0-6)

Quantum Information

wuuilsuBemroudunuulsdygrasuniu wazddyagrusuniu nsvilianiuzmeudunas
YOIFEYYIUAIBUANUTANG LOULNLAAIUA wazn15Usvend oaun1s CHSH iwsmﬁwd’m%ga
Aeusin naefteyannuilunuueg nguijunnisisiauaoyaveuwyuuey nguiunnisidnsia
Yoy nd warunnau ulnsUidameudu Usglidesuuuagne n1stiudateyavesylinngs Aug
Yospsdnanumeusiu deyaiiinddld wazveunleaialy Teyafiviwesifameusiu nsUszyndluns
LSHATULTIRIBUAY LagnNTUTEUINmISITN5 TR UAY

Noiseless and noisy quantum formalism; purification of quantum states and quantum
channels; entanglement and its applications; CHSH inequality; distance measures for quantum
information; classical information theory: typicality, Shannon’s source coding theorem, channel
coding theorem and its converse; quantum entropies; typical subspaces; Schumacher’s
compression; capacity of a quantum channel; accessible information and Holevo bound;
quantum Fisher information; applications to quantum cryptography and quantum parameter

estimation

897623 N1IAMIUILTIAIDUAL 3(3-0-6)

Quantum Computation

dane3tuneed-aewyn danastuluueu nswlasliSesidemausiy danessunendiuseneay
voei MsUsznauiaiienteuiy SaneTiuaiuveddnanes daneTudemeududugs wuudiaes
A1SAIUINLUUARIEARE wazAaIaAUTuUTou 1As 033n3ITm5e nasAuranderuyazdy
LUUTIADINATAAAT A N%mauéfmLLazLLUUfé’waaaﬁluq YDINITATUIULT IAIDUAN N1TUAAIY
Anaindenieudy saudauidanatnuuvawdlawesuazuuuna nmsauandnousui
mmu@iammﬁmwmﬂmmlé’m’%aumﬂmszﬁm@qmauﬁmﬁaﬁu

Deutsch-Jozsa algorithm; Simon’s algorithm; quantum Fourier transform; Shor’s
factoring algorithm; quantum phase estimation; Grover’s search algorithm; advanced quantum
algorithms; classical models of computation and complexity classes; Turing machine,
probabilistic computation; classical circuit model; the quantum circuit and alternative models

of quantum computation; quantum error correction: stabilizer codes, the toric code; fault-

tolerant quantum computation; introduction to quantum sampling advantage
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897624 NQENIIANUNTIADUAY 3(3-0-6)

Theory of Quantum Computation

AaaANtuTauLarn1sangUveslym1 NP LUUT1aeI9RsAIaudl ArtaAduduteu BQP
oz QMA damuefialnideulinfog nnsdiasnsasmeudu nqufdesandlawesuaziundiny
LuUsiansdu vesmIdaiineudiuunisgmssuadimeuiuiinuniusonuianain s
wArMuRaNaInUUnSE nsainanugiiay anulaauannsgudnteudy

Complexity classes and reduction of NP problems; quantum circuit model; complexity
classes BQP and QMA, the local Hamiltonian problem; simulations of quantum circuits; stabilizer
and matchgate subtheories; alternative models of quantum computation; routes to fault-tolerant

guantum computation: the toric code, magic state distillation; quantum sampling advantages

897626 VirdaNiAENINAAIEINTADURNTUES 3(3-0-6)
Special Topics in Advanced Quantum Mechanics
nsfnwegraduduluidenaulanianamansnisuiutugs

Intensive study of interested topics in Advanced Quantum Mechanics

897627 %39 NLAYNIIANTAUNALTIAIDUAN 3(3-0-6)
Special Topics in Quantum Information
A1sAnEa8tNTUluveNaulan AN SAULN AL IAIB U

Intensive study of interested topics in Quantum Information

897628 WIUaNLAYNIINITAUUNTIAIDUAN 3(3-0-6)
Special Topics in Quantum Computation
A15ANE881TNTUl U NaUlANIINITAUMILTIAIDUAY

Intensive study of interested topics in Quantum Computation

897629 WITaNLAUNIINENHDLNDY LAZAUAIEASITIA9UAY 3(3-0-6)
Special Topics in Atomic Physics and Quantum Optics
N5ANYIREN M INTUL LT NaUlaN1NANFDLADN LaTAUAIARNSITIAIDURAY

Intensive study of interested topics in Atomic Physics and Quantum Optics
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897654 Wandvamqu 3(3-0-6)

Physics of Black Holes

N138UAI703TR9 L UNA NaUMANYTan ABSWINABT NITYUAILABUIIAIINAIUAULUY
auNInINTInaY wnunnansines-inulsa edulaided voudunanisal vaumiduses
YaUN1lAd YauAINy L MY UNY TNLUE HALRAEYBILABST NTEUIUNITINULIE NTBUIUTEUY
TawaeurivesUsnuiusey wasnueion USiuslauns ngnienamansuamauan n13sunIudeviay
A1 viuaTbuNg B ANulTa I UUYEIEAIY

Gravitational collapse; Schwarzschild black holes; Killing vectors; a free collapse of
spherically-symmetric pressure; Carter-Penrose diagrams; asymtopia; event horizon; charged
black holes; Cauchy horizons; rotating black holes; uniqueness theorem; the Kerr solution; the
Penrose process; covariant formulation of charged integral; ADM energy; Komar integrals; the

laws of black hole mechanics; black hole perturbations; black holes in modified gravity theories

897655 MufANUlINAUUUANANS-INUYDS 3(3-0-6)
Scalar-Tensor Theories of Gravitation
ANHIAYDIAWINANGTT MANNITANYS HUUTIADHUTUA-ANAAULUY NMSWUAIAIUY Ne)
ananfmuigesvesnruiliudaluzuiugiu uwusiassniumaiud uwwusasua-leawud nquinid
Beuvosauwanans sulanGouremguiinidideu nquianarinuwesily nalnnisaniu
Origin of scalar field; equivalence principle; prototype Brans-Dicke model; conformal
transformation; basic form of scalar-tensor theories of gravity; quintessence; k-essence; Galilean

Field theories of scalar field; covariant Galilean theories; general scalar-tensor theories; screening

mechanism

897656 Fuwnsnwiiall wazaauldiugdranuuvenenm 3(3-0-6)
General Relativity and Modifications of Gravity
VANNSANLANYR bAaRaalavuges aun1slewndn wuwesaulas aunisaunuletaled
Toualpudaidsnuontu ANlHUaLUU W15 ANUluaIsLUUINIE-Uauu Aalduagl Ui
yquianuliumdlulafigdy
Equivalence principle; tensor calculus; geodesic equation; curvature tensors; Einstein
field equation; Einstein-Hilbert action; f(R) gravity; Gauss-Bonnet gravity; massive gravity; higher-

dimensional gravity theories
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897659 WiadaniAunimae)anuldueiag 3(3-0-6)
Special Topics in Gravitational Theories
nsAnuegraduduluidefiaulalunguiauliidag

Intensive study of interested topics in gravitational theories

897661 NQWHAUINLTIADTA 3(3-0-6)

Statistical Field Theory

vymumuieny wdemuelumienamansidadn nsvviunsidsuna ety anduius
wuudaedleds szuuniledid wninddanneg wuudiaesmenyt Usngnisaiine1vesnis Wasuia
Tassasrailuvesunugiing npwaiud nouiuauen-Audsn nguiaunsivdy aumfgiunsuiu
1199 AuanTingAvesledilinnalunisdid nsruiuntsulasuden nyUiueitalawdu feiduutaty
WAEVOBAAUIY LUUEDLMAREY N15NTLINNITIUNIY

Review of definitions, notations in statistical mechanics; phase transitions; correlation
function; Ising model; one-dimensional system; transfer matrix; Potts model; phenomenology of
phase transitions; general structure of phase diagrams; Gibb phase rule; Landau-Ginsburg theory;
mean field theory; scaling hypothesis; critical properties of the one-dimensional Ising model,;
blocking transformation; renormalisation group; partition function and field theory; the Gaussian

model; the perturbation expansion

897662 MquiFLINAIBURNTUES 3(3-0-6)

Advanced Quantum Field Theory

53, 08UTBUUBUANIANLAD AT UNg B auunans auunesiony Lasngusing Nues
yhotuuu msgeen 1sganlsiety wazdusuealawdu mAUATIABuAlY uarueuealawdungy
ANURAUNEL UV B auILAIBUGY

Path Integral approach for interacting scalar theory, fermionic field theory and gauge

theories; Feynman rules for field theories; Divergences; Regularization and renormalization,

Running couplings and the renormalization group, Anomalies in Quantum Field Theory
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897663 laanau wazduaLAUnNaUY 3(3-0-6)

Solitons and Instantons

aun1snasaeusUlel nszviunmsigaduseunaasledneu finsiu ledneulungufauy
ApUY Ak wlmEndaien sz uarBuawaunou nevelatuasnsuUang SuALAUABULES
fias waznUgiu

sine-Gordon equation; linearisation around soliton solution; collective coordinates;
solitons in quantum field theory, kink, monopoles, tunneling and instantons, topology of gauge

transformation, Yang-Mills instantons and U(1)

897664 wquﬁamuaummﬁamm 3(3-0-6)

Supersymmetric Field Theory

fyndinaunnsednds wazdafinan anseleuauueindelada ansadouauy auuins
sandlafaiifuedialadld nglwinuudmivlafaiafimansinds ansadeuauineindaanaes s
Aoanuaseanda nguiinauvuliifuedideuiiduanuinseinds nouidianinsieauninseinds
wsaltgsauNInseInda

Supersymmetry algebra and multiplets; chiral superfield Lagrangian; renormalisable
supersymmetric chiral field Lagrangians; Feynman rules for chiral supermultiplets; vector
superfield Lagrangian; supersymmetry breaking; supersymmetric non-abelian gauge theories;

supersymmetric electroweak theory; pure supergravity

897665 nufansaalusau 3(3-0-6)

Bosonic String Theory

BUNIAYALUUFUTMEN N wanduuuy-Inle wazlnagiman aunIn1sndoud uaziiouly
18v nameiluresann1snsedeuvesansnalauazaninedn f-usu mseeulnduuulawaisous
wazNTIeLas NsAreulnduuuilanduda nquauiuneureadaly 2 An19n5818NARAMUDIA7
AUNS AIRLEUNITERNNDVRERTY WarUnTASY1VDIARTY LOUNGYNUDIANT

Relativistic point particle; Nambu-Goto and Polyakov action, equations of motion and
boundary conditions, general solutions for the open and closed string’s equations of motion; D-
branes; covariant and lightcone quantization; functional quantisation; conformal field theory in
two dimensions, operator product expansion, string vertex operators and interactions, string

amplitudes
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897666 NOWIANSIANLIATEIEIN 3(3-0-6)
Superstring Theory
an3afiflanunsdaeiauuidad ansefifauannsdeeisluniaeina guesaniessian 2
gilosansalszian 1 guesanssUseianiawelsin ussaiaugiu umihgngulou
Strings with worldsheet supersymmetry; strings with spacetime supersymmetry; type 2

superstrings; type 1 superstrings; heterotic superstrings; dualities; introduction to M-theory

897667 ALUSU LAZLDULUTUY 3(3-0-6)

D-branes and M-branes

anssuanetn warANNARULUY T wandufmavesmiusuy AwsulugusnaasvendIulidy
f2484e70 LﬁmmuiugmwaLaamaﬂmmiﬁuma?iwm wontudinaveson 2 1wy wuudiasuedn
LS&I wUUdaelnead LL@ﬂsﬁJungﬂNaGU@ﬂLgiJ 55U

Open string and T-duality; D-brane effective action; D-branes as supergravity solutions;
M-branes as supergravity solutions; M2-brane effective action; ABJM model; BLG model; M5-

brane effective action

897669 WadaiiAENIMA B U 3(3-0-6)
Special Topics in Field Theories
nsfnuegaduduluidefiaulamamguiauy

Intensive study of interested topics in Field Theories

897671 N384 3(3-0-6)

Cosmology

PANVDIINTINAINYT LIVIANAVDINIRINIA NITVLIYAIVDILBNAN %ﬂamﬁm%’u NITUIUNT
Fuawviduedua nszuiunsdunsgiiuioou waziaUnou nmsnessinveaenanlugaliudu ngud
NITTUNIUNANTINAINEN

Cosmolosgical principle; spacetime geometry; expansion of the Universe; recombination;
cosmological nucleosynthesis; baryonsynthesis and lepton-synthesis; inflation; cosmological

perturbation theory
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897673 Sednaafinlulasianiiunas 3(3-0-6)

Cosmic Microwave Background Radiation

AN URGaiRvesauNkudy Menduanduius awnasuiae nquunuesingn aanuiu
NAULTIINTANAINGN qungmisumm%ﬁﬂi’na%m aunsvesluadunuy aun1sn1ssunIY N3EY
Fsanumans n1viasdad Usngnisaiuedgail fleduieleu Saflnavessdaeadnlulasimity
wde n3nszatensinan awnasumdwessdnoainlulasinitunds msdwmedvesalaad awnnsy
Sdwadnanlsdulussdneainlulnsiniiunds

Statistical properties of random field; correlation functions; power spectra; ergodic
theorem; cosmic variance; cosmological perturbation theory; Boltzmann's equations;
perturbation equations; acoustic oscillation; Silk damping; Sachs-Wolfe effect; transfer function;
CMB multipoles; spherical expansion; power spectra of CMB temperature; Stokes' parameters;

power spectra of CMB polarization

897674 INTANAINYIAIDUAY 3(3-0-6)

Quantum Cosmology

unuuzidndnsmainerareusy nswelalndeuluduinsaiwialy Jemen veuian
wuuRanadnMsUsussitluraliudsmeusesiieeudeilatunie sunuuueiialnifoudmsy
aaliudaeeands woundgamousiy nMnsznefsnanadn fuus wevimasludiimsnmiiluas
Tunnaliiuaneeinds meusiugy

Introduction to quantum cosmology; Hamiltonian treatment of general relativity;
classical boundary-value problem; path-integral in quantum gravity; spin 1/2 fermions;
Hamiltonian formulation of supergravity; quantum amplitude; semi-classical expansion; Ashtekar

variables in general relativity and in supergravity; quantum loop

897676 nszuaun1IsNIsNENda1s1Anans 3(3-0-6)
Astrophysical Processes

[J

ANSIANEATUUUNAIDY IR ﬂ'ﬁzmumﬁ@ﬂﬂﬁu LAAITNTLLIIVOINAT NITUNSIEVDITNgAN

Adndarsiaansnnigny daedeanisndnsnudud Usingnisalfiieadliesdunszynniwand
aa = Y a 1% = a & o
nsrvIunIneiandlugesloleluatu nguilasaivwenanvuinlvey Sedreainlulasininumas

Multi-wavelength astronomy; Absorption and scattering of photons; blackbody radiation;

stellar astrophysics; Active galactic nuclei; phenomena with cluster of galaxies; physical

processes at reionization epoch; theory of large-scale structure; Cosmic Microwave Background

Radiation
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897679 1UaNlAEYNIGAINTNAINYIVUES 3(3-0-6)
Special Topics in Advanced Cosmology
nsAnwegaduduluidenaulaludnsnaineduas

Intensive study of interested topics in advanced cosmology

897691 INBIUNUS 1 wHy 2.1 3 wiaefn
Dissertation 1, Type 2.1
Anwesduseneuineninus dunt numuenasuazmuideiifeides fnuauszidu
land/Mvoineniinug
Studying the components of a dissertation; reviewing related literature and research

studies; and determining the dissertation topic/title

897692 INYIUNUS 2 WHY 2.1 6 WENn
Dissertation 2, Type 2.1
WL eNaswanIALARTIVEanAE I TUINe NS (Concept Paper) wagdnyimnanis
Fuprzionansuaziuitefiiades
Developing a concept paper and preparing a review of related literature and research

studies

897693 MTNUS 3 U 2.1 6 WiUenA
Dissertation 3, Type 2.1
Wawesediowaziznsive Savilasedineinug et ausronmusnssunis
Developing research instruments and research methodology and preparing a

dissertation proposal to be presented to the dissertation committee

897694 MeIwus 4 uwy 2.1 9 wiqEin
Dissertation 4, Type 2.1
Husiuswdeya Jnszideya dnvinineninusatusig

Collecting data; analyzing data; and preparing a draft of the dissertation
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897695 INUIUWUS 5 Wil 2.1 9 vqenn
Dissertation 5, Type 2.1
FoviineninusatuanysaiazunansideiioRfarineunsaannusiduiansing
Preparing a complete dissertation and research articles for publication according to

the graduation criteria

897697 duwuun 1 1(0-3-1)
Seminar 1
nunIu wazeAUTedalam wazanuATItnIeauEndng i) Nsuauenttuseuly

]
v A o

Toivenndudunaulanufiuuziive 11715 AUS A

a_)e

Review and discussion of problems and progress in theoretical physics; presentation on

contemporary active research topics under supervision

897698 Fuuu" 2 1(0-3-1)
Seminar 2

Y a

NsANYT WageAUTI8mIT3Tu1d9an nstiauentidussulusesnildnmidwinnisauain
a v = av o o ¥ o ) el =
198 N999UIYNLNYIVBINTUALULUIVDID1NTENUTNWN
Study and discussion on a profound research topic; presentation on the research topic

that the student is conducting or interesting research journals under supervision

897699 &uuun 3 1(0-3-1)
Seminar 3
189U LAYUNEUDAMUAUNLIYEINIT0WIENTnANwINIaIn L dun1sANAI 1IN elANIS
@LLamaqawmsﬂﬁﬁﬂm

Progress report and presentation on the research project under supervision
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3.1.6 AMURNIYVDUAVIHEATIHIYT AAMUKUNY é’ll\iﬁ
AURNYVDILAUTHEIYY/ Course Numbering System
Useneuseiat 6 i wendu 2 1a 4 ay 3 i Sanumnedail/ Course
numbering system consists of 2 sets of three digits making the 6-digit system
lavanususn W nguiavUszdnawiY/ The first three digits are academic major
Categories
897 e anviniandngud Inendeiiion1sdunsedusing i / representing
theoretical physics field, the Institute for Fundamental Study
avasiangs Wy nquiauUssdniy/ The last three digits are course categories
LUNANTDE: WAAINIIZAUNISANYY/ The digit in the hundreds place represents study
level
LAY 6 MUY EIWTEAUUTYQ LN
No. 6 representing doctoral degree level
wuvanau: uwansiaanavfluaviivy/
The digit in the tens place represents subject groups
@AY 0 MN8de N9 Mg el seileuiside wasadnaans/
No. O representing theoretical methodology, research methodology and
mathematics
1A% 2 NUNED9 NAAERTAIBUAL ATAUVIALTNAIDUAN LAZNITAMNUILTIAIDURAL/
No. 2 representing quantum mechanics, quantum information and quantum
computation
LAY 5 MUER NguduRnsaIn/
No. 5 representing relativity
18% 6 e namaninanadn wiwanlwii ngudauiy wanguiingaaugsy
No. 6 representing classical dynamics, electromagnetics, field theory and high energy
physics
L8 7 I8 05218787 wazaNAansiand/
No. 7 representing cosmology and astrophysics
L& 9 yeds dUNUN LazInentdnus/
No. 9 representing seminar and dissertation
LAUNANMUY: WBDY 81AUVD9TI3U/ The digit in the ones place represents

sequence of courses
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N1EN16U

(@797 VU/dUA)

AL gusanisAnerain Vidi5e Teaching Load
o 4 - - - o - (hours/week)
‘VI %o - dna N19IYING AR #191990 da1uy Usena A5ANEN Todn
No. Name - Last Name Academic ASANEN Academic Institute of Country Year Heatu winensh
Position Degree Field Degree Cur;ent Af:er
revision
1* | wwAuAT AU 599A1@M3519158 | Dr.rer.Nat. Theoretical University of Germany 2549 3-12 3-12
Khamphee Karwan Physics Heidelberg
WA Wand PRAINTUUNTINSY ng 2544
M. Wand PRAINTUUNTINSY ng 2541
2% | Wefiigg HNUNALRTY JIAIANTIATY PhD Mathematical University of UK 2557 3-12 3-12
Pichet Sciences Durham
Vanichchapongjaroen
MSci Mathematics and University of UK 2553
(First Class Physics within Durham
Hons.) the Natural
Sciences
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N1ITN6DU

(31w Bu/dUn9)

ALALI du3anisfingnain Vitduda Teaching Load
o 4 - - - o - (hours/week)
i ¥ - dnNa N9IYINTT A #1919 da1uu Uszne N13ANEN e
No. Name - Last Name Academic ASANEN Academic Institute of Country Year Haatu . —
Position Degree Field Degree Cur;ent Af:er
revision
3¢ | WeRingNs WAIUNS HYI8ANERNI1A158 Us.9. Wand PRAINTUUNTINSY ng 2554 3-12 3-12
Pitayuth Wongjun
WA Wand PAINTUUNIN Y ng 2549
WM. Wand PAINTUUNTING Y ng 2546
4* | wipliuum waatley 919159 Ph.D. Physics University of USA 2561 3-12 3-12
Ninnat Dangniam New Mexico
B.Sc. Physics and University of USA 2554
(First Class Mathematics Oregon
Hons.)
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NMITNIT6U

(@1U7U YU./FUAA)

AL - - du3an1sAne1an o o Teaching Load
r y - AR #1017%1 . Undnsa
n ¥ - dna N9IYINTT - d01uu Usenea - (hours/week)
N13FAN®YN Academic N13FAN®YN ——
No. Name - Last Name Academic Institute of Country wawdm
Degree Field Year . . P
Position Degree Uagliu | nédngasil
Current After
revision
1 | Mr. Salvatore De FNENI19159 Sc.D. Physics Universidad Central Venezuela 2543 3-12 3-12
Vincenzo de Venezuela
M.Sc. Physics Universidad Central Venezuela 2539
de Venezuela
B.Sc. Physics Universidad Central Venezuela 2534
de Venezuela
2% | WBANAT AU 389FANENT115 Dr.rer.Nat. Theoretical University of Germany 2549 3-12 3-12
Khamphee Karwan Physics Heidelberg
WA Wand PAINTUUNTINY IR ng 2544
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NMITNIT6U

(317U YU./FUAA)

AL - - du3an1sAne1an o o Teaching Load
< < - ARl #1917 o Unasa
L Y9 - &na 1973113 - RN Uszine - (hours/week)
N19ANE Academic N19ANEY T
No. Name - Last Name Academic Institute of Country Watun
Degree Field Year . . P
Position Degree Uaglu | ndngasi
Current After
revision
M. Wand PRAINTAUUNTINSY ng 2541
3% | Wiy 309ANANT1915Y PhD Mathematical University of UK 2557 3-12 3-12
VVVINIALRT Y Sciences Durham
Pichet
Vanichchapongjaroen MSci Mathematics University of UK 2553

(First Class

Hons.)

and Physics
within the
Natural

Sciences

Durham
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NMITNIT6U

(317U YU./FUAA)

AL - - du3an1sAne1an o o Teaching Load
4 4 - AR #191390 . Undnsa
i ¥9 - dNa N1939N3 - da1du Uszine - (hours/week)
N13ANWI Academic N13ANWI T
No. Name - Last Name Academic Institute of Country watda
Degree Field Year . . P
Position Degree Uaglu | ndngasi
Current After
revision
4* | wefingns 2AIUNS AU U3.. Wand PRAINTAUUNTINSY ng 2554 312|312
Pitayuth Wongjun FNENI19159
WA Wand PAINTUUNTING Y ng 2549
M. Wand PAINTUUNIN Y ng 2546
5 | wedniuns egaq el PhD Applied University of Leeds UK 2554 3-12 3-12
Sikarin Yoo-Kong FNENI1915Y Mathematics
MSc Mathematics University of York UK 2550
Physics
M. Wand NINedeuiing Iy 2549
MU Wand unInedemalulad Ty 2545

NILIDUNAITUYS
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NMITNIT6U

(317U YU./FUAA)

AL - - du3an1sAne1an o o Teaching Load
r y - AR #1977 . Unansa
n %o - dna MIYING - da1uy Uszne 3 (hours/week)
N13ANWI Academic N13ANWI T
No. Name - Last Name Academic Institute of Country Watun
Degree Field Year . . P
Position Degree Uaglu | ndngasi
Current After
revision
6* | wietuum uaadey 919158 Ph.D. Physics University of USA 2561 3-12 3-12
Ninnat Dangniam New Mexico
B.Sc. Physics and University of USA 2554
(First Class Mathematics Oregon
Hons.)
7 | wenediad 919158 PhD Mathematical | University of Durham UK 2565 3-12 3-12
A3uAsBaasey Science
Pongwit
Srisangyingcharoen MSc Particle, String University of Durham UK 2559
and Cosmology
M.L. Wand UNINGIA Ty 2557

LNEASANENS
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NMITNIT6U

(317U YU./FUAA)

AL - - du3an1sAne1an o o Teaching Load
r y - AR 197171 . Unasa
1/| %o - @na N93YIN3 - dauu Uszne 3 (hours/week)
N19ANYI Academic N13ANWI T
No. Name - Last Name Academic Institute of Country Watun
Degree Field Year . . P
Position Degree Uaglu | ndngasi
Current After
revision
8 | Mr. Chun-Hung Chen 919159 Ph.D. Physics Tamkang University Taiwan 2561 3-12 3-12
M.S. Physics Tamkang University Taiwan 2551
B.Sc. Physics Tamkang University Taiwan 2548
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= = v o ¢ o = ac a
RUIN 4 Namiﬁaugmamanqms ﬂﬁq‘l’lﬁﬂ']'iﬁ]ﬂﬂ’]'ﬁﬁﬂ'iﬂ"lLLag'Jﬁﬂ']'i‘lJ'ingl‘L!Na

1. WHULEAINITNTEANBANUTUHAYIVIINTFIUNANISIEEUFIINUANGATE5183%1 (Curriculum Mapping)

WHUTILAAINITNTEANEANUTURAYBUNIATIIURANTSISEUIAINVIENERNTE18397 (Curriculum Mapping)

. . . . 3.6 | 4. dnuanuue
. 1. AUAINZ 2. AUNNEE -
Naﬂ'ﬁlﬁﬁl‘ug 35334 UAne

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO8 | PLO9
nuandvUenulituniaein
897600 Research Methodology () () o o o
897697 Seminar 1 () o o () () ()
897698 Seminar 2 ® ® ® o ® ®
897699 Seminar 3 ® ® ® o ® ®
NUINIY AN
897602 Geometrical Methods in Physics ® ® ®
897603 Integrable System () () ()
897606 Advanced Statistical Methods ® ® ®
897607 Special Topics in Advanced Mathematical Physics ® ® ()
897608 Special Topics in Integrabilities ® ® ®




a0

NaNISIIEU3

1. fuANN3

2. AUNNYE

3. AU

385554

4. ANUBANYUY

UYAAA

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO8 | PLO9

897609 Special topics in Statistical Methods

897622 Quantum Information

897623 Quantum Computation

897624 Theory of Quantum Computation

897626 Special Topics in Advanced Quantum Mechanics

897627 Special Topics in Quantum Information

897628 Special Topics in Quantum Computation

897629 Special Topics in Atomic Physics and Quantum
Optics

897654 Physics of Black Holes

897655 Scalar-Tensor Theories of Gravitation

897656 General Relativity and Modifications of Gravity

897659 Special topics in Gravitational Theories

897661 Statistical Field Theory

897662 Advanced Quantum Field Theory

897663 Solitons and Instantons

897664 Supersymmetric Field Theory




a1

NaNISIIEU3

1. fuANN3

2. AUNNYE

3. AU

385554

4. ANUBANYUY

UYAAA

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

PLO 9

897665 Bosonic String Theory

897666 Superstring Theory

897667 D-branes and M-branes

897669 Special Topics in Field Theories

897671 Cosmology

897673 Cosmic Microwave Background Radiation

897674 Quantum Cosmology

897676 Astrophysical Processes

897679 Special Topics in Advanced Cosmology

NUINIVIINYIRNUS

897691 Dissertation 1, Type 2.1

897692 Dissertation 2, Type 2.1

897693 Dissertation 3, Type 2.1

897694 Dissertation 4, Type 2.1

897695 Dissertation 5, Type 2.1
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4 (Y = Y & v ¢ a 14 [ % 1 v
. ﬂﬁq%ﬁﬂ’]‘i’\]ﬂﬂ’liﬂﬂﬂ’ﬂ‘lfi L‘dulﬂWmNaawsmmﬂug%manqm'ﬂmmaxmu

HAANSNISISEUS

YBInangns (PLOs)

fanssunsIeUNTaaU

A5n1s5Ussiiueg

A1uA143 (Knowledge)

PLO1
ANUT0TUNLUANNIT
waENg B UNANaN 6]

= a I3 3
1R ﬂmmﬂ’]ﬁﬁiﬂi%ﬁgﬂﬁl

1. NIUTILNY B1ATEHADUUTIENY
\WeuU993187%7/ Lecturing:
lecturers teach course materials

2. MIANEIMILRULBY/ Self-study

1. N5 / Homework
2. MsNedaueay / Quiz
3. NMSABUNANNALYU /

Midterm examination

fuga 3. Mslvrmdsnuseyana/ 4. msapuUanennAseu / Final
personal consultation examination
NNTTUAIUNANGRT 5. msaeul1nan / Oral
laun duaun, aAusiengy, e examination
#@151984e/ Seminar, colloquium,
public talk

PLO2 1. NUTILIY D1AEEARUUTIENY | 1. n15UU / Homework

'
LY

A0 ATIE AU YN 9dl

Yoasuliwduau

q

v & N = [y
aduitaniesnuluienis

Womwesseiv/ Lecturing:
lecturers teach course materials
2. msandansunleynn: 913158
aeulusedueng q waginginslu
AMSEULWT @denTiAsTzRlamily
Wandlaeldnannis wazisn1smng ¢
11UTENOUNUDEN NN/
Demonstration: lecturers and
invited speakers demonstrate
solving problems by combining
appropriate principles and
methods

3. mslvidelauanuy 819158KaeulnR
TotausiugmogiseungluszezIa
Fivnzay/ Providing feedback:

lecturers provide feedback to

students in a timely manner

2. MIAdaULas / Quiz

3. miaammamm‘%au /
Midterm examination

4. nsaeulalanalsel / Final
examination

5. NM3UTEEUAUN Uszidiuann
nsvuuuilndeluduitou wie
AURAI / Immediate
assessment: Assess from
exercises given to students
during class or tutorial

6. N1saauUINLUan / Oral
examination

7. ﬂ?iﬁ']Lﬁuai']EN'méf’JﬁJﬂ’]’i
\Weu / Written Report

8. ﬂ?iﬁ']Lﬁuai']EN'méf’JﬁJﬂ’]’i

U55818 / Oral Presentation




43

HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

4. N1FAUNY warnN1saAUITe
orsdaousalangtam warl
dameAuTedunsumnitaym
FiU vise 91TdRARURAUTY
Suwiuiidn 38 ernsdiasuny
mauseiiesainmsiesgives
93n waztliiannsentngins
Apszivesidniigosnd wsell/
Enquiry: lecturers compose
problems for students to discuss
in group or with lecturers;
lecturers ask follow-up questions
based on students’ analysis and
point out whether the analysis
has weakness

5 ANSANEIAILAULDIY/

Self-study

6. MslimUsn¥seyAaa
/personal consultation

7. Flushanssuasunsaondaudu
AUTTiAINTTUESHIINATUUTIENE
Wy NsgoANg N1swuzinsIh
Tand nstaaun1sU1u AseAUTIY
dewiasu nsanu - meu ns
wanwaew/ Tutorial classes, which
are classes given to reinforce and
complement lectures for example
digesting materials given in the
courses, advising on solving
specific problems, giving detailed

solutions on homework,

9. NM15USELHUANNANTRAUT Y
naulutsew/ Assess from

group discussion




a4

HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

discussing additional materials,
questioning, and answering,

exchanging knowledge

NNITIAITUNANGRT
laun duaun, aAusiengy, e
@15138dg/ Seminar, colloquium,

public talk

PLO3
ausaUsEYNAAILIIG
AUENdNg

=) a 1 (3
nIDAUNFAIENIUTZE NN
dwiunuideseau

LU

1. ASUTTYY mmaé;ﬁaaumima
Womwesseiv/ Lecturing:
lecturers teach course materials
2. msandansunleynn 913158
Haeulumedvisin 9 waginenslu
NISEUNUN m%mmiﬁﬁaﬂﬁmmﬁlﬂ
whdeymiusuluidnd/
Demonstration: lecturers and
invited speakers demonstrate
how to apply knowledge to solve
basic problems in physics

3. Widaiauawur 8131585aouln
TotausiuzmogiseungluszezIa
Fvanzay/ Providing feedback:
lecturers provide feedback to
students in a timely manner

4. @ounu @ﬂﬁmésﬁaau&gﬂwﬁ
Yoy wazlnil@nafusesiniu ve
a1sdiapuaiuTes i UTAN/
Enquiry: lecturers compose
problems for students to discuss
in group or with lecturers

5. NMIANBINILAULDY/ Self-study

1. M50 / Homework

2. MIAdaUEas / Quiz

3. NTABUNANAIAEYU /
Midterm examination

4. nMsapuUanenIAEEU / Final
examination

5. Usgiiuiuil Usziiiuainnis
Fuvuindaludusey weau
f7 / Immediate assessment:
Assess from exercises given
to students during class or
tutorial

6. N1saauUINLUan / Oral
examination

7. MSUNEUDIINUAILAT
\WWeu / Written Report

8. NMSUNAUDIIIUAILAT
U55918 / Oral Presentation

9. Usziliuannnisedusengulu
Fudew Assess from group
discussion

10. Usziliuannniseiusienau
TuduBew/ Assess from group

discussion
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HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

6. N3WAUSNTIEUAAR/
personal consultation

7. FlusfnssuaSunsaeu dadu
AUTTiAINTsUESHIINAIUUSIENE
WU N13EREANT NSWUEINIT
Tang nstasn1sU1u Nsedusy
dewnasy nsanu - meu nns
wanwasw/ Tutorial classes, which
are classes given to reinforce and
complement lectures for example
digesting materials given in the
courses, advising on solving
specific problems, giving detailed
solutions on homework,
discussing additional materials,
questioning, and answering,
exchanging knowledge

NINTTIASUNANGRT

lown duwn, aAusengy, @aun
#@151984e/ Seminar, colloquium,

public talk

Aunney (Skills)

PLO4
ausandnranIdenidu
nsassesAmuludly
aa s a
avlanane e

] a s (3
maﬂmmmamﬁhzqﬂm

1. Tidldavinaiduniglasiugiin
VD01 EARUIVTING NS/
Supervised research

2. NMSANYINILAULDY/

Self-study

3. N1391899NSUNEUDTIUUAY
AMTUTT818/ Mock Oral

Presentation

1. ASNUNIUITTUATIN/
Literature review

2. GufinIINNISANYIMBAULDY
WU NMsUUANEMIEEITe N3
Jufinamzusenudfy nns
TufinsroaiBenanun 1av/
Self-study log, diary, journal,

etc.
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HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

4. NM591889M5UNEAUBIATIIN
IneTnus/ Mock Research
Proposal Defense

5. MyInasIn1sasulesiy
IneTnus/ Mock Dissertation
Defense

NNITIAITUNANGRT

laun duaun, aAusiengy, e
@151984e/ Seminar, colloquium,

public talk

3. NMSUNEAUDIILNUAILAT
\Weu / Written Report

q. ﬂ’]iﬁ%auaiqﬂﬂquﬁjﬂﬂ'ﬁ
U55818 / Oral Presentation
5. MsULEUelATIT
INeTnus / Research
Proposal Defense

6. MseeutesiuInginug /

Dissertation Defense

PLO5
anunsaldiumeluladidie
duAutoya InTendeya
wazlduONaNITAUAY
LLazmamﬁmeﬁsﬁagaﬁ

LWgITBINUIUITY

1. NIFUTILY ADUNITAUAU
gﬂu%gaﬁﬁﬁﬁi\g/ Lecturing: teach
how to search in important
database for research papers

2. M3dnaesaarunsal Tlasn
nsdnaesnsasnAdTelusnsans/
Scenario: students practice on a
supposed journal submission
process

3. NFUTTYIBIUURNS Fou

1%

HuUFIULUTUNTUAIUTNAY ko

o (%

yanwal/ Teaching with hands-on
practice: teach basic of numerical
analysis and symbolical analysis
by using a computer program

4. msasiaiy Tnddernldlusunsu
LaTeX IUHﬁiﬁ"li’lﬂﬂ’m A15ULEUD
WagINYINUS/ Encouragement:
Encourage students to use LaTeX

to write reports, presentation

slides, and dissertation

1. MIUNEUDIIYIIUAIBNNT
\Weu / Written Report

2. MSUNAUDIIBIUAILAT
U33818 / Oral Presentation

3. msthufifidanuientunis
Inszilagldmouiiines

4. MIRsanFURLIneinus
mmgﬂLLUUﬁwﬁmmé’amimi
AU

5. ULANT891Y

6. sUwuvalan
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HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

PLO6
AUNTDFEUI LAMIEALEY

LaLINweN1SEE1TAIY

& v
1. MUy LUUNwRIngY /
Lecture in english

2. woumngltdnluduAudoya

1. MsULaUeIIBUMENIS
Fewdunwdinge / Report

written in english

MWSINgueL1all Annevideyaiidudu udmnthiaue | 2. mathiauesBasieng
Usednsnmn Tutteaiseu / Assignment to search | usserailun1wssngw /
of information performing analysis | Presentation in english
and give a presentation in class 3. NILEUBIIYIU
3. WaduuueirInisdu NILATIZYNE / Presentation
AWINYY / Seminar in english | Analysis
4. suuuudladiluniwdangy /
Slide presentation in english
AMua3u539U (Ethics)
PLO7 1. TiAng1591N150UTNATUE T 1. 9INNTHIUNITLUIT
anunsausengRniy A19338/ Students to participate P3usIUNTITeidalng

UINITFIUIIUTITUINE

WAZLARAIDBNNIAMAN WY

research ethic training

2. NFUTTE UITEIBEIRU
23UFIIUVDINUNINY/ Lecturing:
lecture on research ethics

3. MseAUse Tldniaseit uag
Fndusiegne Reatunisasdn
9385351UUNIFY/ Discussion:
students analyze and evaluate
examples relating to research
misconduct

4. WlVlanA 99198 3unasdnaBann
adefhimany M’%@Sﬁ@;ﬂﬁﬂ@ﬁﬁ%ﬁ
Taflunsvinseau/

Stressing in making references

correctly in research article or

other reports

UMINEIAEULTAIT/ From
proof of participation in
research ethic training

2. Usziiuannnslinasaluau
fids warlunisaeu/

Assessing from honesty in
assignment and examination
3. ATIAEOUATVININGTNUS
vasidnagalnadn uaraIun
T dulunmunanmasssy
9395550 wazATIBIUTIUlUAIS
98/

Closely examining student
dissertation and making sure

that it follows research moral

and ethics
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HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

5. mmun Ny nein1 luseeu
UNINYIRY INLIRY AANEGAT Uay
%uL%‘EJu/ Setting rules and
regulations in the levels of
university, institute, curriculum,
and courses for students to

follow

4. IINAITNIUNITATIVEBUNIT
Anaonluineinusiag
TUSUNTUATINEDUNITARGDN/
From passing the plagiarism
check by an appropriate
plagiarism program

5. Useifiuannnnsiiddariiny
ng nAn Aifvualile/ Assess
from the abilities of students
to follow rules and
regulations

6. Usziluanngas
Dissertation progress plan LLay
Dissertation progress report
MUY/ Assess from the
abilities of students to submit
Dissertation progress plan
and Dissertation progress

report on time

dudnuazyaAa (Character)

PLOS8
A1UNTOVINTUSIBAL
SuRaveukayIRULDuld

g9HUTEANT AN

1. MseAUsI9naw/ Group
discussion

2. Msddnyinauiduniele
AUz IYeI919158 TSN/
Supervised research

NNTTIATUNANGRT

launnanssululasiniseng
Wemanianiigues azlasanis

We Are IF

1. UsgtlluannwgAnssy wagns
uansonveslidnluniseiuse
NN ¥38AINTIUNGN/ Assess
from behavior in group
discussion or group activity

2. Usgiiuannnisiansoantu
MsAeasiuenssiuineg
e TUNUS/ Assess from
behavior in discussion with

dissertation supervisor
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HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

PLO9

anunsauseiilu uag
Jansaimutdeiiovewa
nsAndnguileain
UNANLIYNINY GRS

YIDFOMIINGFANS

1. NMIUTILNY B1AELADUUTIENY
demuesseivy Lecturing:
lecturers teach course materials
2. Masan Al 919159
Hapulusedvisin 9 uaginenslu
mMsdun adensnsainaiiléann
N5ILAS1E/ Demonstration:
lecturers and invited speakers
demonstrate how to justify results
from analysis

3. Msliaiauauuy e1ansdiaauli
Towauauuzsagisouneslusyezia
Finzay/ Providing feedback:
lecturers provide feedback to
students in a timely manner

4. MIEOUAN LazoAUsIY 813158

(%
v Y

HaousslangUgmanasinig

Y
3

ATIER VTORNANITIHATIZI WALl

>

faneAuTelgmuiuiiesndy
wa¥19158l vi3e 91TNHOY
aAuTeTINAUTEn w30 819150
Haounwiaudelosinnsingu
wagIansalvesiidn/ Enquiry:
lecturers compose problems with
analysis and ask students to
discuss in group or with lecturers
to justify and criticize the analysis;
lecturers ask follow-up questions
based on students’ justification

and criticism

1. MU / Homework
2. MIAdaueas / Quiz
3. NMSEDUNANAASEY /
Midterm examination

4. nsaeulalanalseu / Final
examination

5. NM5UsEAERRUA: Useldiuann
msvhuuiinvinlududou vide
AR / Immediate
assessment: Assess from
exercises given to students
during class or tutorial

6. MsapuUIniUan / Oral
examination

7. MSULEUDIIINUAILATT
\Weu / Written Report

8. NMSUNAUDIIUAILAT
U3581¢ / Oral Presentation
9. NMFUsZLIUANNNITRAUTY
naulutiuidou/ Assess from

group discussion
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HAANSNISISEUS

YBInangnAs (PLOS)

fanssunsiseuNsaaU

Asnsusziliung

5. AnauUyANLAYlUEININGY/
Critical evaluation on literature
6. NIANYINIYAULDY/

Self-study
7.m3lAUInwseuAna/personal
consultation

8. tlusfanssuasunsaeudadu
AUTITRINTTULESLAINATUUTINE
Wy NgaeAN3 NskuInTg
vlang nsiaasnsuiu
msefUTeiienasy nsa -
noU NMswanaen/ Tutorial
classes, which are classes given to
reinforce and complement
lectures for example digesting
materials given in the courses,
advising on solving specific
problems, giving detailed
solutions on homework,
discussing additional materials,
questioning, and answering,
exchanging knowledge

9. NAINTIUATUNANGAT LYY Faiu,
colloquium, public talk/ Seminar,

colloquium, public talk




51

3. wan1sisuinAavialiedutnisinu

Full N1TUTTANAANTNNIITEUTVOMENEGAT (PLOS)
1 PLO1, PLOZ, PLO3, PLO7
2 PLO5, PLO8
3 PLO1, PLOZ, PLO3, PLOA4, PLO5, PLO6, PLOY, PLOS8, PLO9
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1. n3zlisy wisenaninaeilunisiiszauazug (050)

[ Y v v a LY 1Y = v v a =
WulumutatesAuunInedeulses 31918 nsAnwSEAUTMTARANY W.A. 2565
2. NTLUIUNITNIUFUNATUONTANUIATFIURANTITEUT Va9 TER

2.1 nMsnIudaUINAsFIUNanIsisuivazidadsliduianisine

2.1.1 LAIAIAENTINAIIVNIUADU LNOYIUADU USTUIaNITEOUIIEIVT LHUNITEDU
5187391 MUANOUNNIY (Assignment) VoFDUNRNITNTIVNAASLUULAIVDILAALIIHIY TINVIIDNNT

o wazUssdllunanisSeuivesiidnegwasidun Asudu auysal Weliduladndaeu vivedSulinyey
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sw%ﬁmlé’m"wLﬁumiﬁaumﬁaaumsﬂszLﬁumamwszLﬁummgmwamsﬁaui’mmaw%mﬁ?wQ n
mvualily ¥angns wae Course Learning Plan 88191193

2.1.2 Lﬁ'aguqmwiazmﬂmiﬁﬂm nssuMsmuaeudsUsznoulufesesfsruiens
Ae31nns wareransdgFuinveundngns Wuddudunismuaey naseinidaasulunia
n1sAne Inana15a1191n Course Learning Plan, Course Report n15U1U 90d@9U Han15Usiiiy
eIvleeldn Swdmsdunvalenasdiaeu warfdniefunsandunisdeunsaeuluseivn
wenanilumsdumuaiianazinsmegeusiinamnsoneumaidy o Wertuiemiiseululy

14
< o v = a

sedviuld viol Wenssumsmuasulddeyatnfuasufuudfiirdeyamariinsusnnie
Uspiiiugnsougauds uadlideiausuusiiielionansddaouimunisfouaoulumeiviiu uasli
fanldwFoundomnniudwiuneilumatouseld

2.1.3 ANENITUNIINIUARBUY YITI891UaTUNAN1ININARUA TN TTUNITUTINS
YR LLazﬂigﬁ’luwﬁ'ﬂqmiLﬁEﬂsgﬂizﬂﬁmﬂ’ﬁﬂ%IU‘UEQGU‘U’JUﬂﬁL%‘EJUﬂ’]iﬁ’eJUi’]EJSJ“U’I warUTuUse

wangasaely

2.2 MIMIUEBUNINIFIURANITEBUSuE RN Tindusan1sAne

221 dannensalldnuvesiudin saumsanufamivuesiudiaidnevangns
NsIN1sseuNsaeu lngusedunndadinusazsunaunsanulunuvessseganlun1smausi

ANIWIEANS ALasn Anudulavestudinlunisusgnaunsiue v

o =

222 @vnanuiisnelavesfldtudin luwdvesrunion wayau3anNaIvInn

A a & d' A o o a 1% ) = v a & a
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3, Lﬂmsﬁmsé’ﬂL‘%amsﬁnmmmé’ngm

TmdulumunamnisdnsanisAnem U aUIAuLMINGISUULTAIT 11908 NISANEITLAU
UUAnAN® W.A. 2565 U 30 (7) hag 33 (5)
;24 o a a I3
92 30 N15INAINYITNUS
(7) NMSEBUINYITUNUS WaLNITINYINUNANITEDY
nsaeuineridnusiindaifendussuulalidauladnilals Weddaniunis
A9UANYIRNUS IAEN58UUINWUE AL ANENSTUNISABUA NG NUSILFADITI8IUNANITEDURD
Jaugeingraenigluy 2 dUav vasiugauIne dnus
173 t:l' d' va A
U9 33 NsiEURYBLNDVRRYIAUI YN
(5) iumﬂmiﬁﬂmqmﬁw8ﬁﬁ%mzwué’ﬂqmmiﬁﬂm Jandeedulusrgauiininin
ArANSAINTANYIR UM INGNFE TAgANULTAUTDUVDI81158NUS e AT 4 FUast Tuain Tuda
AANNSAN

¥ 1

fanilasumaauedeifiovooyfAvlasuUsygn szdosmutoulusi 9 Feseluil
USQUQULan Ly 2
(n) HszuzrainisAnyinuiinug
(@) amzdouSounsunuindngasimun
(A) ABUNIUANIUIAN BN UAINNUTENIAYRINNINE Y
(1) Anwmednasudumuiidiualundnges waidoulvvosmuiivdug
(@) fnansAnuldessiutuaramade lisindi 3.00
(@) @ousuNsERUInAMANUR (QUALIFYING EXAMINATION)
(¥) L@ueIne1nus wazdeuNIuNsaUUINLUE
(@) wasAneinus viodunismedingrdnuddosldfumsanuimeuns vie
ot edenlafunisseusuldAnuinsunsluansansseduvuunaa daunmaudseniai
ANENTTUMTINTFIUATEANANYIR MU Bgatdes 1 1309 wiaiTunanuuinnssy wienasiy
a¥nassanann o lUldUselovniludended Wedanuuasiasusia agaes 1 139 wioldfu
angdng agnetey 1 @vaUnT AuUTENIAUNTINETSY
NIUNAIIUUTANTIU YEBNAUATIATIA InenTnusaaslasunisussdugin
AznITNNIEMTIRandineuenluavieriurielfisadesegades 3 au Mdudianuiaiig

FerguavUszaunsalgaluieeusu neldsuanuiureuainaniumivendy
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NN 6 N5UTENUAMNINUANEAS

1. nadwsnsseus

33UV nNaln nagns n1saLliunig

nans Jaya angu

wingms Ware1a1sdiaeunvua CLO
wazmsUsziiunavasaay CLO

dmiuwsarseIniviaenndesiu PLO Yedusasnangns

Course Learning Plan

919158 AUUTEIUTANSEnINNTS YU TaR LA

'
fa o

18797 mmaqmmmmﬂl”ﬂu Course Learning Plan

¥ ¥

AU S199U LardaaaU
Aanvds sauanaeinsliRzLIY
wagNISlAALILLL

Course Report

NU32 (S189UAZLUULAZLATA)

MFEY UagnangnIdnlasansniugau naiasaAunT3
Sgunsasunmen ngdunyalennsdiaeu waslidn
Tunnaeinn RerfumsdnnsBeunsaouvesusazsein
Wieufusnmsguiiinenden wasvdngnsimua Tasiawne

Uszihiuiientosiunisin waglssliunansisous

FYNUATINIUABDU

ANUNFYY AAUA ARANFILHNUNITVINAINGITNUS LazT1897U

N5 INeIWNUS YNAIANISANE

Dissertation Plan

Dissertation Progress Report

VANGAT MUUAIATEARIUNTUTHIURARN 9 A9
mvualilpguning1dy uenuileainnsussiliunalu

Podseu

- MANFIUNITUIBUTUITLTITUNTIY
YDA

- HAAZLUUNIYIDINGwYaIlEn

- mMsaeulaTss1Ineinug
wazlaulAIsININUS

- nsaeulasnwineinus

LALLALINYTNUS

finsavauaunng v tadinaianigfdndngud idulumunsevuiasgiuaand

TYAURANRNWILVNYIFA W.A. 2565

il IPNFLLNNITAUATITEAUTINGIN 1A8 AIUTINTDIINNUIBNIUTIINIATT AALDNTY

uwag an1duide lun1saniunsdisianunens auaudavusinnielsvasd wethdeyaunly

Usznounsuiulsamanans sudensAnuideya dunenlesiuanunpinIsvewnainlssu tie

P lUTEmeun1sSuiian
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2. Udn
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UUNINYIAY

2.2 NMSMYUANUNSDUNDULTIANYT NHINNABLUNTADUFUN WAL NDARMEDNTER 1AL WA
ARN15EAzRUE N o T HERWS suANT N UFIUNITVINITAEIINBYNN 9 AU LazueNINTY

Y 9 Y
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AautlaluszsuunsiseunIsaeUVRINNING Y LaslaneseAuTuNnfAnY Lagn139ANISISYU

NTARUVBIMANGNT TINNWNTUAIRIRISENUSnwImdIninsdmSuilidnlvaiaag

2.3 nshmuUsnwduinnns wasdu q unide
2.3.1 Usgsumdngnssau iRnihilunisliduinwtonisinuians wagdudu «
wAildn
2.3.2 in1smiuAun1sgRan1shia1usnedinegadnus Wiuauuinisnisine lag
Fnunsnud unousiig q fiaenfuiuvestudininetds Famuualdnisfaaiunisdiiueu
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1) msradIeuiieulaseaimangnsuuuse wa. 2562 uasvdngnsusuuse w.e. 2567

Taseaiavangnsuiuuse wa. 2562 uaznangnsusuuse w.a. 2567

Total number of credits

Wneual As. Vangns WaNgns
WA 2565/ |  U3uuse USuuse
MOE 2022 | w.A. 2562/ | W.A. 2567/
318113/ Description Criteria Revised Revised
Curriculum | Curriculum
2019 2024
WHu N 2/ Type A 2
1. 918737 laitlownan/ 12 12 12
Course work not less than
1.1 3v1U3AU/ Compulsory Course - 3 -
1.2 v uden laitloendn/ - 9 12
Elective not less than
2. negniinug laitloenan/ 36 36 36
Dissertation not less than
3. seAvsAulitumheie/ - 3 6
Non-credit course
IUUMILAATIU (RaeANANgAT)/
48 48 48
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2) MIWUTULTBUTEIYMENGATUTUUTS WA, 2562 uaznangnsuTuuss w.e. 2567 wiauns

d13en1sUsuUe

2.1 M3USEUWBUTIEInMENgRsUTUUTE WAL 2562 uasnanansuiuuse wa. 2567

NiounsansEn1sUTUUT

Advanced Statistical
Methods

nangnsuiuuse w.e. 2562 nangasuTuUse w.a. 2567 GUEE R RATTE
1. 3v1U9AU 91U 3 WLeAn 1. 3v1UsAU 37U 0 WA
897602 nITUAUTBMINIVIALR  3(3-0-6) YFuanenian
Tudland Jerududvuden
Geometrical Methods wazUsuAesule
of Physics 8%
(FwTunguindngnainer anulduais
wazildndnwaanugs)
897611 gauunaranskiaung 3(3-0-6) Uns1e3n
Non-Equilibrium
Thermodynamics
(dmsunquitgaummarmansliauna uarssuy
Fugou)
2. Ay uden Iuubidesndn 9 wiaenna 2. Juden uubidesndt 12 wuaeina
897602 NITUIUIGN 3(3-0-6) | Usuannimiainn
Geometrical Jerududvuden
Methods of Physics wazUsuAIasune
187391
897603  szuUdUNLNLTA 3(3-0-6) 897603 szuUduUNLUA 3(3-0-6) | whloFoseivn
Integrable Systems Integrable Systems wazUsSuAasunY
187391
897604 TAnddsadinmanidugs  3(3-0-6) Yaein
Advanced
Mathematical Physics
897606 @nmLuY 3(3-0-6) Unse39
Bayesian Statistics
897606 suouitvedndu  3(3-0-6) | Waseduilul




71

nangnsuTuuse w.e. 2562 nangasuTuUse w.a. 2567 GUEE R RATTE
897607 WdoliAenaiand  3(3-0-6) | Wasedvlnl
\Fandinmanitugs
Special Topics in
Advanced
Mathematical
Physics
897608 vMoRlAYNNBUINT  3(3-0-6) | Was1e3ulnl
Special Topics in
Integrabilities
897609 WideRiAuneszilou  3(3-0-6) | WaseAnlual
Special Topics in
Statistical Methods
897612 ﬂﬁﬂﬂﬁ@%@naaﬁ%ﬁqd 3(3-0-6) Uns1e39n
Advanced Statistical
897613 naraniiiadnliauna  3(3-0-6) Yng1eivn
Non-Equilibrium
Statistical Mechanics
897621 nnsnsuienlusyuy 3(3-0-6) Yngreivn
Fluctuations in Physical
897622 anmiuthu 3(3-0-6) Unse3nn
Turbulence
897622  @sEUWAIAIBUSY  3(3-0-6) | Was1e3ulnal
Quantum
897623 nISAMUNLTIMBUGY  3(3-0-6) | Wasredulul
Quantum
897624  NHWYNITANUILT 3(3-0-6) | Wanednlv
Theory of Quantum
Computation
897626 ToNLABNIG 3(3-0-6) | \Uasedlnd

NAFNANTATBUANTUES
Special Topics in
Advanced Quantum

Mechanics
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nangnsuTuuse w.e. 2562 nangasuTuUse w.a. 2567 GUEE R RATTE
897627 nvoRLAENIg 3(3-0-6) | WaseA il
Special Topics in
Quantum
Information
897628  TONLABNINNIT 3(3-0-6) | WaseA il
Special Topics in of
Quantum
Computation
897629 WvoliAenaiAnd  3(3-0-6) | Wasedvlnl
DEAON UATALAIERNT
LFIAIDUFN
Special Topics in
Atomic Physics and
Quantum Optics
897631 walnldiddulazineed  3(3-0-6) Uns18739
Non-linear Dynamics
897632 Mg MeusNUR 3(3-0-6) Ynsedn
Catastrophe Theory
897633 n1TiIALEIAIEAEANT  3(3-0-6) Uns1873
Self-Organization and
Pattern Formation
897641  WaAndueINI5ATIAT 3(3-0-6) Unsne3vn
Physics of Traffics
897642  WaAndrsugaans 3(3-0-6) Yns1edn
Econophysics
897643 Wandinmi Wanddseu  3(3-0-6) Yngreivn
Ecological Physics,
Sociophysics and
Communications
897654  WaAndvowmauen 3(3-0-6) | 897654 WaAndvowmauen 3(3-0-6) | UsuAedune
Physics of Black Holes Physics of Black 318391

Holes
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nangnsuTuuse w.e. 2562 nangasuTuUse w.a. 2567 GUEE R RATTE
897655  vgufANNlLNEI9 3(3-0-6) | 897655 wgufAUluuEN 3(3-0-6) | YsuAeBune
WUUANAS-ANUes WUUANAS-ANUes 18377
Scalar-Tensor Scalar-Tensor
Theories of Theories of
Gravitation Gravitation
897656 waanuile wavanalvn  3(3-0-6) | 897656  dwiwsawiilU way  3(3-0-6) | UsuTeivn uaz
ANLUUTEIBAIN AMALUNEUUU AN93UNTIEIUN
YYIUAIY
Dark Energy and General Relativity
Modifications of Gravity and Modifications of
Gravity
897659 vhdefiewvnangef  3(3-0-6) | Wasiedvilug
ANLTILDS
Special Topics in
Gravitational
Theories
897663 AMWANNINTEINDY war  3(3-06) | 897664 VYN AUINAUNINT 3(3-0-6) | Usudeimn
ROV PRISPITIN Seen AT
Supersymmetry and Supersymmetric warUsuA1esUIY
Supergravity Field Theory 873U
897664 Mg AN3 3(3-0-6) Yns1e3
String Theory
897665 leanaunazduaLAuUAOl  3(3-0-6) 897663 lwdmou uazduausu  3(3-0-6) | USusiaivn
Solitons and Instantons Solitons and wazUSuAesuy
Instantons 873
897666 NN AUIUTIATA 3(3-0-6) | 897661 VU AUINTIEDA 3(3-0-6) | YFusiiain
Statistical Field Theory Statistical Field
Theory
897667 VMo AUINABUFLLNY  3(3-0-6) Unsre3n
Modern Quantum Field
897662 vaufawiualeuiy  3(3-0-6) | WUaseiviing
Advanced Quantum
Field Theory
897665 wguiansadalureu  3(3-0-6) | Waseiviing

Bosonic String
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nangnsuTuuse w.e. 2562 nangasuTuUse w.a. 2567 GUEE R RATTE
897666  NOWIANTIAUNINT 3(3-0-6) | Wasedwing
Superstring Theory
897667  FLUTU LavLdULUTU 3(3-0-6) | Waseda i
D-branes and
M-branes
897669 vhdefiewmmgu]  3(3-0-6) | WUaseiviing
Special Topics in
Field Theories
897671  In311AINYI 3(3-0-6) | Wasiedvilu
Cosmology
897673 Yudeeainlulasawiiu  3(3-0-6) | 897673 Svdmealinlulasil  3(3-0-6) | USuresune
Cosmic Microwave Cosmic Microwave 578791
Background Radiation Background
Radiation
897674  ANTINAINYIAIDUAL 3(3-0-6) | 897674 AnT@IwIAURY  3(3-0-6) | ANLAN
Quantum Cosmology Quantum Cosmology
897676  NIEUIUNITNNENS 3(3-0-6) 897676 nITUIUNIMNSNENG  3(3-0-6) | USumeduny
Astrophysical Processes ANSIANERNS 51899
Astrophysical
Processes
897679  efiiAwnIeingNa  3(3-0-6) | Waseivilud
Special topics in
Advanced
Cosmology
3. A TNUS U 36 WLeAn 3. A1 INUS 97U 36 HUAA
897691  AgNinus 1 Luv 2.1 6 viiein | 897691 Amendlwus 1 uwu 2.1 3 wule | USuaalsiudu
Dissertation |, Type 2.1 Dissertation 1, Type 215700 Usu
2.1 AN95UNTIEIUN
WAz
wean
897692  ANNlWuS 2 Luv 2.1 6 Miein | 897692 Amendlwus 2 uwu 2.1 6 vule | USuiaalsiudu
Dissertation Il, Type 2.1 Dissertation 2, Type 215700
897693  ANgINUS 3 LU 2.1 6 Mg | 897693 Anendwus 3 uku 2.1 9 wiie | USuiaulsdudu
Dissertation I, Type Dissertation 3, Type 215700
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nangnsuTuuse w.e. 2562 nangasuTuUse w.a. 2567 GUEE R RATTE
897694  ANYUNUS 4 huU 2.1 6 M | 897694  Ineniiwus 4 wku 2.1 9 we | YSuaulsdudu
Dissertation IV, Type Dissertation 4, Type 215100
2.1 2.1
897695  ANTNUS 5 kuU 2.1 6 MeAn | 897695 Ineniiwus 5 wku 2.1 9 e | YSutaulssudu
Dissertation V, Type 2.1 Dissertation 5, Type 215100
897696  INYIUNUS 6 WUU 2.1 6 NLEne Unse3n
Dissertation VI, Type
4. s1re3v1Usaulsiiuniienn 3 wiaeia 4. s1re3v1UsAulsiiuminenn 6 wiaenn
897600 S¥il8uInINY 3(3-0-6) | \Unsre3wn v
Research
897697  duuun 1 1(0-3-1) 897697 duuun 1 1(0-3-1) | ALAN
Seminar 1 Seminar 1
897698  duuun 2 1(0-3-1) 897698  duuwN 2 1(0-3-1) | AaLAY
Seminar 2 Seminar 2
897699  duuun 3 1(0-3-1) 897699  duuuN 3 1(0-3-1) | AaLAY
Seminar 3 Seminar 3
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on the research project under supervision.

on the research project under supervision.
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1. UeAU 91U 3 waenn
897697  duuun 1 10-3-1) | 897697  duuun 1 10-3-1) | Ysunndu
Seminar | Seminar 1 FeAulal
NUNU wazadusedalynm wag nuNIU kageiuseddym uay tumigfin
4 a o
ANUATITMIURENdngu) nstdauentn | Anudmtveuiidndngul nsideaue "Uuwjmm
fugeuluhieieimdaduiialany wihtuisluhndeddeimsaduitaulony LLaj’Uzum
AMuuzre91915E7US N AMuL1re01955 7SN Iiwiﬂu
Review and discussion of problems Review and discussion of e
and progress in theoretical physics; problems and progress in theoretical
presentation on contemporary active physics; presentation on contemporary
research topics under supervision active research topics under supervision
897698  duuun 2 10-3-1) | 897698  dunun 2 10-3-1) | Ysunndu
Seminar |l Seminar 2 uasuly
N35ANE wazeAUIIwRITITBLTIAN M5 wazeAustevdeddy (g | Humiein
Asunauent it uissulus eefi daannde | snnsdiauentiduseulud e danrng l’ﬁu%:ﬁﬁu
Mn1sAuAd1ITe nieuiseiii sadesnny | vnisduaini3se wienuidediAsitemiy l’l’afﬂzmm
AuuzYetesEnvSnw AMUURUD9113E7IU N Iiwiﬂu
Study and discussion on a Study and discussion on a e
profound research topic; presentation on the | profound research topic; presentation on
research topic that the student is conducting | the research topic that the student is
or interesting research journals under conducting or interesting research journals
supervision under supervision
897699  duuun 3 1(0-3-1) | 897699  #uuun 3 10-3-1) | Ysunndu
Seminar Il Seminar 3 Fvaduly
891U LAz LEUDAUAUNTINTEY se9 wazhiauenuAunthvey | Bumiein
4 n
FtenuiseiidnAnuwmawiiunisduain FtenuiseiidnAnumashiiunisdunin Whareay
meldinsguavesenansdiusam meldinsguavesenansdiusam LLanzmasu
Progress report and presentation Progress report and presentation IiMUiﬂu
919100
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897603  sruufiuIRusle 3(3-0-6) | 897603  sruvduilinsla 3(3-0-6) | Usudedm
Integrable System Integrable System warAedUY
szuuuealnfoufifdinuuensdu 3y-073lu Buiinstafdmueniia | U
2uduthwes iniivladimes nguunansyd Tnfleudififiadin srlaladounonioflian
annUsiuslaagiad ausnasluanmusiusld | dnduns end-umin ansadeuliafnesy
N3asluIug anNI3UBItees STUULEla AWSUITUUAINTNRUNLTATAA ©dnnIs
oy fwndavesgy seuufivinusliniffotud | wsiu raewwesBistu mnuasnadedluvany
AUNITART AaFUNSRUINSLTEY NRfeBunsUan lutuduiinsUsadmsu
Tnssaietheesidaaduetusd sevuanialafounifiifotiud Wy aunis Kav
Finite dimensional Hamiltonian uay @un1s KP ansudsuliafnesudmsu
systems on RN, Poisson brackets, Poisson sEUUAINI 1B UATINRLIS TR nannswUsHuY
manifolds, generalised Darboux theorem, ARBLYBSILSTU AIBUALBUTLASTSH
Liouville integrability, symmetries in Liouville-Arold integrability for
integrability, finite dimensional Hamiltonian systems;
moment map, Noether's principle, Hamiltonian commuting flows; Lax pairs;
Hamiltonian systems, loop algebras, infinite classical r-matrix; Lagrangian multi-forms for
dimensional integrable systems, KdV finite dimensional Lagrangian systems;
equation, pseudo-differential operators, variational principle; closure relation; Multi-
infinite dimensional Poisson structure dimensional consistency condition as an
integrability condition; Integrability notion
for infinite Hamiltonian systems; e.g. KdV
and KP equations; Lagrangian multi-forms
for infinite dimensional Lagrangian systems;
variational principle; closure relation;
Quantum integrability
897654  WaAndvowmauen 3(3-0-6) | 897654  WaAndvenaus 3(3-0-6) | Uiureue
Physics of Black Holes I8

NEUFIVDTINGLULEIN vigue
aTan Aadaanwes N1syudalaeysFan
AMUALLUUALNINTVITINGY WHUATNATSIADS-
wulsa edulades veuthwnnsal viausndiil
Uszuouilad viquevigu viguiunginiug
HALRAEYDNUADT NIEUIUMTIULIA NIZUI

sruulakaseuYive 3wy ndsuemidy

Physics of BlackHoles

NEUFAITDTINGLUNEAIN vigue
a%Tan AadaInwes N1syuialeysnFan
ATUAULUUALNINTVITINGL WHUATNANSIHRS-
wlsa edulades veuthmnnnsal vausndiil
Uszq veuihla® queviyu e ungiiniua
HALAEYRNADS NTEUIUNTNULIE NIV
52U lAkaSeuivesUiiuyisey naanued

By USiuslaung ngnianamansueamaue
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Fadooinn AMUUUTEIBAM
Gravitational collapse, Gravitational collapse;
Schwarzschild black holes, killing vectors, a Schwarzschild black holes; Killing vectors; a
free collapse of spherically-symmetric free collapse of spherically symmetric
pressure, Carter-Penrose diagrams, asymtopia, | pressure; Carter-Penrose diagrams;
event horizon, charged black holes, Cauchy asymtopia; event horizon; charged black
horizons, rotating black holes, uniqueness holes; Cauchy horizons; rotating black
theorem, the Kerr solution, the Penrose holes; uniqueness theorem; the Kerr
process, covariant formulation of charged solution; the Penrose process; covariant
integral, ADM energy, Komar integrals, the formulation of charged integral; ADM
laws of black hole mechanics, Hawking energy; Komar integrals; the laws of black
radiation hole mechanics; black hole perturbations;
black holes in modified gravity theories
897655  wguiAnuliiug 3(3-0-6) | 897655  wgufanulinga 3(3-0-6) | Uiumedsuy
WUUALNANS - lULes WUUALNANS - luLes T3

Scalar-Tensor
Theories of Gravitation
AMLIAYEIAUANAS NANNTS

AUYALUUBDU LUUTIRBUUTUA-ANARUKUY N3
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a do 1 =

LUasAsuuUY LLUUﬁWaBQLLUSUﬁ—ﬂﬂﬂﬂ‘Uﬂ’W‘N‘V]
dn5218381 wuvassdesanans nslunusiu
yosainafnanouiiuluseuuuy Indalau ns
ARUAUEANT NMILUIMINNAYBIAIALR
Tassaisasdunnguiana fmureivild
Origin of scalar field, weak
equivalence principle, prototype Brans-Dicke
model, conformal transformation, Brans-Dicke
model with cosmological constant, two-
scalar model, scale invariance, dilation as
Nambu-Goldstone boson, coupling to matter,
temporal variation of fine structure constant,

generalised scalar theories

Scalar-Tensor

Theories of ravitation

AMLAYIAUANAS NANNTS
Ay LUUTIRBUUTUA-ANARULUY N1SUUAS
AILUY NEfanansinuesuenultua s
Tusuitugiu wuusiaesriumamus Loy
T1ADAUA-LATUY NEYNNARUVDIAUNE
wnans sulanBeuvemguinaitey nauia
nansinumasvily nalnnnsaniu

Origin of scalar field; equivalence
principle; prototype Brans-Dicke model,
conformal transformation; basic form of
scalar-tensor theories of gravity;
quintessence; k-essence; Galilean Field
theories of scalar field; covariant Galilean
theories; general scalar-tensor theories;

screening mechanism
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897656 waanuflawazaulify  3(3-0-6) | 897656  dusimsniwinly 3(3-0-6) | Usudeim
ANBUUVEIEAIN uazAUINA L UY Tl way
Dark Energy and VY1YAINU Aoy
Modifications of Gravity General Relativity 63

and Modifications
of Gravity

VAN IUNNNITHANANTIVD NANMTANNENYD WARAREALTLNY

wanuiiaAaafidnsanainer nsusuaang 1903 AUNTIBLAEA NULLOIAULAY dUNTT

azduAlABUTAUN NENNTTW e INEN aunalodalnd lodalnigaidimuendu A

WUUTIRADIAIUVAUS LUUTIADNLA-LOaYUTD TUNaNUUU 115 AUl UULINE-U Y

wuuTaeuiy seu wuudtaemasuingaiu | i Aaliduisuuiing nguanuliuais

LUUTIRBIANTIRYUY HalaasUsuLIng ngLen Iuﬁaﬁzjn%u

gluauanaultua UL Lenens naufd Equivalence principle; tensor

LNANS-NUIDS WUUIABINSNNULALUULAE- calculus; geodesic equation; curvature

VDUV AWURULUUTIRDN0A N1SARUASE1 | tensors; Einstein field equation; Einstein-

POUNAU NTTUNIUTITINTINGINGT 1nNEU | Hilbert action; f (R) gravity; Gauss-Bonnet

i gravity; massive gravity; higher-dimensional
Observational evidence of dark gravity theories

energy, cosmological constant, fine-tunning

and coincident problem, anthropic principle,

quintessence, k-essence, phantoms, coupled

dark energy, chameleons, scaling solution,

future singularities, f (R) gravity, scalar-tensor

theories, Gauss-Bonnet dark energy models,

braneworlds, void models, backreactions,

dark energy cosmological perturbations.

variation of fine structure constant,

generalited scalar theories

897663 AwEMANMSEINEWAE  3(3-0-6) | 897664  MaufaumaNang 3(3-0-6) | Viudein
PTOLTETAPRIIPToR Bawan uaz
Supersymmetry and Supersymmetric Ususviainn
Supergravity Field Theory uaw Usy
fymdinauynseanbuaziaiionan fiyndinaunseinds wazdiafionan majma

318737

ansdeuauneIngdlasa ansadeuauny
aunnsenddlaiansueialadle nglviduau

dnsulasaiafinaneinds nsideauuInseInds

anTeieuauilelndelasa ansiadeuauny

aunnsenddlaiansueialadle nglvitduuu
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warilew N1sLdgaNLmTEIABaNalA i grnBanimes nsiduaunnseInds nuiin
awuuliduendideuiiluaunnsends nguid | awvuliduodideuiduaumnseinds
ianinsinannnseands avuilihdaeindadie nauiBianlvsinauumseInds usdliuaag
mufugans wwudiasana-gily nalndndednds | auumseinds
LAZIIAVDINTIIA LU NTATULUUVDUNAILY Supersymmetry algebra and
nouiunsusgilndidunnuliudeings multiplets; chiral superfield Lagrangian;
Supersymmetric algebra and renormalisable supersymmetric chiral field
multiplets, chiral superfield Lagrangian, Lagrangians; Feynman rules for chiral
renormalisable supersymmetric chiral field supermultiplets; vector superfield
Lagrangians, Feynman rules for chiral Lagrangian; supersymmetry breaking;
supermultiplets, F-term supersymmetry supersymmetric non-abelian gauge
breaking, D-term supersymmetry breaking, theories; supersymmetric electroweak
supersymmetric non-abelian gauge theories, theory; pure supergravity
supersymmetric electroweak theory,
supergravity coupling to matter, Wess-
Zumino model, super-Higgs mechanism and
gravitino mass, gaugino condensate,
supergravity grand unified theory
897665 lwanoulazduawsunau  3(3-0-6) | 897663 lwdnouwavduausuney  3(3-0-6) | YFusiain
Solitons and Instantons Solitons and Instantons oy
lednounuulinewelad auns s aunanesaougdled nszviunade | oS
S1873%7

nsdiviluresaunisadd ledneuuwuunenelad
aunsnesneusUlvl ledneunuuadgy auns
Usztnnalsissesuuulu@adu nssuauniads
usounaaslgdnou ARSI NISLUAIAIT
nszidenndu Tednou lunguiauunioudy du
duanénaonladeuuAs wimdndauien
N5L9IZHU LazBuduAUnDY Neweladueinis
wUaanaBuauaunounesdlad uasngy gy
Non-topological soliton, KdV
equation, generality of KdV equation,
topological soliton, sine-Gordon equation,
envelope soliton: non-linear Schrodinger-type
linearisation around soliton solution,
collective coordinates, inverse-scattering

transform, solitons in quantum field theory,

Wuseunaaslydnau Winsw ledneuly
VU auILAIBUGY AR wlwdndien ns
191K LazBUALAUADUY VONOlABUDINIT
wlanna Buawauneulediad wazniy
e

sine-Gordon equation;
linearisation around soliton solution;
collective coordinates; solitons in quantum
field theory, kink, monopoles, tunneling
and instantons, topology of gauge

transformation, Yang-Mills instantons and

u(1)
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Z2, kink, monopoles, tunneling and
instantons, topology of gauge transformation,
Yang-Mills instantons and U(1)
897666 N W AUUTIANR 3(3-0-6) | 897661 MW AUINLTIANA 3(3-0-6) | USusvia
Statistical Field Statistical Field ealiey

Theory

unyumudennadossnglunis
namandldeedin nsruIunTUAsuma fleddy
avduiud wuudiaedleds spuuviledd wmind
d901e LuudIaeIneny Usingnisaling1vadnis
Wagua Tassaemnluvesunugfiong nga
Aud nguuaue-Audsn noulauudvay
aunAgIuN1sUTuLIng AuaudRingAvesleds
Tuealuniledid nsvurumsulasuasn ngUiues
falawedu dlaifuutsiunaznguiauy

WUUTIABUNIETEU N1INTERIBAITTUNIY

Review of definitions, notations
and statistical mechanics, phase transitions,
correlation function, Ising model, one-
dimensional system, transfer matrix, Potts
model, phenomenology of phase transitions,
general structure of phase diagrams, Gibb
Ginsburg theory, mean field theory, scaling
hypothesis, critical proper one-dimensional
Ising model, blocking transformation,
renormalisation group, partition function and
field theory, the Gaussian model, the

perturbation expansion

Theory

ununuiens dessnglunis
namansideadd nsvuInnmsdsua fleidu
andusiud wuudiaedleds ssuuniledd wn
Inddanng wuuTassmentt Usingnisalinen
¥99n13 Wasuwla lassaiailuvounund
wla nguaiud ngufuawan-Audsn nguj
audvaly auuRgIuNsUTuNINg ANl
Ingivedledilunaluviadii nsvuiunsula
uden nsUFueiifalawdu daiFundedu ua
VU auIn wuURBAMATIY N13NTEANY
AIIUAIU

Review of definitions, notations in
statistical mechanics; phase transitions;
correlation function; Ising model; one-
dimensional system; transfer matrix; Potts
model; phenomenology of phase
transitions; general structure of phase
diagrams; Gibb phase rule; Landau-Ginsburg
theory; mean field theory; scaling
hypothesis; critical properties of the one-
dimensional Ising model; blocking
transformation; renormalisation group;
partition function and field theory; the
Gaussian model; the perturbation

expansion
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897673  Sedmeadinlulasian 3(3-0-6) | 897673  Ssdmwaiinlulasiav 3(3-0-6) | USuredune
Hunds Numd YN
Cosmic Microwave Cosmic Microwave
Background Radiation Background Radiation
AuFIURTED AUV AuFNURTE AN UUEY

Henduanduius ainesuings ngufjuniestn | Aedduanduius awnasumas nguiunuesin

Ain AMULUTUTINYRIINTIIE MTTUNIULULTY | AN AURURIWTIINTIEINET NOBNIT

Tnifiou aun1svesluaduiui wadu nisulas FUNMULTINNTIAINET aunisvasluaduuil

119 N5lUUSENG AUANSNNSTUNIY AUNSUIS | @un1snIssunIu Msdudsanuamans n1s

fiu flerdurnelou msduBsaumans aun1sg | wiisdad Usingmsalued-gant fleddudieleu

Jad MInUTan Sanlnavessdnsaiin Tadlnavessidnoafinlulasianitungs ms

laulestantitunds msnszarensena Usingmsed | nsenensinay aiunesuinaswessadneadin

wdgai Slovesluedu wisdwesvesdlnnd | lulaswiiunds wisfinosvesalaad

awnnsuiaswedwanlswdulussdneain awnnsuiaswadlnanlsdulusdneaiin

lulasiavitunda Tulasiantifumds
Statistical properties of random Statistical properties of random

field, correlation functions, power spectra, field; correlation functions; power spectra;

ergodic theorem, cosmic variance, Newtonian | ergodic theorem; cosmic variance;

perturbation, Boltzmann's equations, gauge cosmological perturbation theory;

transformation, gauge invariance, perturbation | Boltzmann's equations; perturbation

equations, the Bardeen equation, transfer equations; acoustic oscillation; Silk

function, acoustic oscillation, Liouville damping; Sachs-Wolfe effect; transfer

equation, Silk damping, CMB multipoles, function; CMB multipoles; spherical

spherical expansion, Sachs-Wolfe effect, expansion; power spectra of CMB

reionisation, Stokes' parameters, power of temperature; Stokes' parameters; power

CMB polarization spectra of CMB polarization

897676 nIzUIUNIIN AN 3(3-0-6) | 897676  NITUIUNITN 3(3-0-6) | USueeduney
ANTIANERS Wandasmans TN
Astrophysical Astrophysical
Processes Processes
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Compton scattering process, black | Mandluga3loleluisdu nuflaseairsenam
body radiation, thermal bremsstrahlung YUY Sidnoafinlulasianlitunds
radiation, synchrotron radiation, hydrogen Multi-wavelength astronomy;
spin-flip radiation, dispersion relation, Absorption and scattering of photons;
Faraday's rotation, Lyman-alpha breaking, blackbody radiation; stellar astrophysics;
gravitational lensing Active galactic nuclei; phenomena with
cluster of galaxies; physical processes at
reionization epoch; theory of large-scale
structure; Cosmic Microwave Background
Radiation
3. V1IN ITNUS U 36 HUEhA 3. V1IN ITNUS U 36 BN
897691 neniinus 1 6 Mein | 897691  Anenliwus 1 3 wihein | Usualsiu
WUU 2.1 W 2.1 Wuesdn
Dissertation |, Dissertation 1, USudetuny
Type 2.1 Type 2.1 IV aY
ﬂ’@umaﬂmimmﬁmwaamﬁ'mﬁu ﬁﬂmaﬂﬁﬂszﬂaﬁwmﬁwuﬁ‘ AUATI m?‘nli
eInus (Concept Paper) Lagdnyviiuanis NUTUENAN Azt TR Yo e
Fupszhienans wasenideiiiiedes fvuaUssirulang/Mdeinendnus
Develop concept paper and Studying the components of a
prepare the summary of literature and dissertation; reviewing related literature
related research dissertation and research studies; and determining the
dissertation topic/title
897692  Aneniinus 2 6 vdBfn | 897692  AneNTwuS 2 6 e | Uuaulssiu
WUU 2.1 Wi 2.1 WWuesndn
Dissertation II, Dissertation 2, UsuAetuny
787391

Type 2.1

fvuaUssiuland/Mdeinendinus
wizenlases3deatuine lnessyride
Fnenfinus anuddey Y wasfiunvesnis
e TngUszasd uazdumaunssuiungide

Preparation of a research proposal
draft including a research topic, significance
of the problem, research objectives, and

research procedures

Type 2.1

WANLONANTUANIALARNT IV DAL
g2nuINEINUS (Concept Paper)
wardnriranisduaszionarsuaseideii
At

Developing a concept paper and
preparing a review of related literature and

research studies
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897693  ANYIUNUS 3 6 NUAEAR | 897693 AN linus 3 9 wihedn | Ysualsiu
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uu 2.1 WY 2.1 Wuens1un
JSumesuiy

Dissertation lI,

Dissertation 3,

97 Lay

Type 2.1 Type 2.1
. o o - o 4 A _aw U
Iﬂixﬁ’]\?ﬂ’m’ﬁ]ﬂﬁUUﬁMUﬁﬂﬁ@‘EJJJﬂ’]iiS'LJ NRIUNATDIUDLALITNTIY
P aw - o LA BN
aﬂﬂﬂi%ﬂaU‘UﬁNﬂﬂ‘nﬁ]EJI@%’JaSLE]EJﬂ QWWWIﬂiQiWQ’JMEJ'MWUS
A complete research proposal WDUNLEUORDAMEATINNT
comprising details of research components Developing research instruments
and research methodology and preparing a
dissertation proposal to be presented to
the dissertation committee
897694  Aeniinus 4 6 vilhefin | 897694  Anedwus 4 9 wihedn | Usuaulsiu
& a
Wuv 2.1 Uy 2.1 \uein
Dissertation IV, Dissertation 4, Usueesuy
Type 2.1 Type 2.1 YT Ly
o au X u oy oy o < Y - <o WU
NINTIIYYLUBDIAU WIBUVINIANT NUITUFINVBUR UAINSVUDIR
Y © oa a4 o | Yl
FNYINUAIUNTINUN ANTINYTUNUTRUUTN
Conducting preliminary research Collecting data; analyzing data;
study and preparing a progress report and preparing a draft of the dissertation
897695  InyUNUS 5 6 wuefin | 897695  Anenfinug 5 9 wiein | Uuiaulsdy
< a
Wuv 2.1 WU 2.1 Wuesun
USuresuny

Dissertation V,

Type 2.1

E)E]ﬂLLUULLaSﬁ’]LQUﬂWﬁ/l@aENLﬁULLa&j
Anszvideyaniside wiouteiaingeny
AN FIUTIWNANITITY wazTnLmTem
Inetinus

Designing and conducting
experiments, collecting and analyzing data
preparing a progress report and summarizing

research data and preparing a dissertation

Dissertation 5,

Type 2.1

Javininentinusaduanysal
wazunAAToLloRRaeuN SN
dusansdnwn

Preparing a complete dissertation
and research articles for publication

according to the graduation criteria
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Research Tnad
Methodology
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mafmuatiynsidetugs iWhmnenside
‘UismwLLazﬂismumi’“ﬁa%uq& Mafeulase
FWNTITY WALINPIIUNITIEY N5UTELTUNS
MYy wallaTsnsiTelanzsneenuiand
ngug) warAlamansUTsand MIiaue
NAIIE 933LIUTINUNITY
Research definition and philosophy of
advanced research; advanced research
problem determination; goal of research;
types and advanced research process;
research proposal and research report
writing, research evaluation; research
techniques in theoretical physics and

applied mathematics; research

presentation; ethics of researchers
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