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Type,1 8 Student with Masbergree
O OTack of Physics

Degree Requirehents 48 credits
O O O A\ Thesis
o) 20898Doctoral Thesis 48 aedits
O @ G&&lemictivities

1)A student Havegttend seminar every semestarshas thiéeced
2)The whole or a part of the thesis mustdoe pidulibraoublication
in international journals with peer review indexed by ISI, Scopus
or Web of Science for at lea%s 2hsapestsayitibere 2 of them
mst have ISI Impact factor and must be in journal with quartile
or 2 in the research field
3) A student must present at least one oral presentation on the t
to hiker thesis at internation&8 meeting
AA student is requiredise &leercteachingoandboratory skill by
taking the role as a teaching assistant in an introductory phys
course or a tutor for an undergraduate physics course
5)A student has to report thesis progression to the Graduate ¢
seraster through the approval of the Chairman of the Gradu
Committee of the Faculty,of Science
C Noreredit course
1)Graduate Sch@ajuirerBa@reign language
2)Progrihmequirer8€i 7891, PBEMinar in Phyidesdit
O OED@RHSeminar in Phyiosdt
O OEDY8O3IBEMInar in Phyisesdit
O-@ctadent who is deficient in basio backgrount
O nOgDregBter courses recomménded by the
O @@dd&eprogram administrative committee
D Qa@lifying examination
1)A student must complete a qualifying examinatien abietyaluate |
before presenting a thesjs proposal
2)An unsuccessful examinee nexstrtakateore for the last time, withir
the following regular semester
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E COmprehsive examination
Having submitted a request form to the Graduate School, appro
committee or major thesis advisor, a student must then complete a ¢
examinagion

Track of Applied Physics

Degree Requirehents 48 credits
O O O @\ TDesis
O 27898Doctoral Thesis 48 credits
O B @Exademic Activities

1) Astudents have to attend seminar every semester th@dthe cour
2) The whole or a part of the thesis musidue pidalifbrgoliblication
in an internajonalal indexed in ISI or Scopus or Web of Science
at least 2 pag@ersghe first ayutand at least 1 of them must be
publishadcepted in an international journal with impact factor ir
Web of Science
3) A student must presenbvaéless presentatioa topic related to
hishethesis at international c8nference
4) @ student has to report thesis progresisiate t8theoGeaery
semestian approval by the Chairman of the Graduate Study Co
C Norereditourse
1)Graduate ScheajuirerBa@reign language
2 FooQrgimequirerB€y P 368miDar in Applie®ADy&sdi
O €D0 GIFIN) 3@niDar in Applie®ADy&sd#
O €D0 G 3E€MDar in Applie @ADy&ES
O @dent who is deficient in basic backgroun
must register courses recommended by the gradu
program administrative committee
D Qalifying examination
1)A student must complete a qualifying examinatiendbiktyaluate F
beforegwenting a thesis proposal
2)An unsuccessful examinee merstakeateore for the last time,
within the following regular semester
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Type,2 8 Stu@ent with Bath&egree
Track of Physics

Degree Requirehents 72 credits
O O O A\ Thesis
O 20897 Doctoral Thesis 72 credits
O B GElenfActivities

1)A student havattend seminar every semester that the course is
2)The whole or a part of the thesis mustdoe pidulibraoublication
in international journadewidview indexed by I1SI, Scopus, IEEE, |
or Web of Science for at leags 3hmafiestsaytvbere 2 of them
must have ISI Impact factor and must be in journal with quartil
or 2 in the research field
3)A student must pakseantt one oral presentation on the topic relat
hisher thesis at internation& meeting
4)A student is required to ekerctsadhsgoanaboratory skill by
taking the role as a teaching assistant in an introductory phys
ourse or a tutor for an undergraduate physics course
5)A student has to report thesis progression to the Graduate ¢
semester through the approval of the Chairman of the Grac
Committee of the Faculty,of Science
O @ O reredit Coess
1, @ddluate School requir@niergign language
Q P@grigmequirers€M7891PREMinar in Phyisosdit
O O GOBL2HERIQAr in Phdosd
O O OB HERWIQAr in PhyidesiB
O O SudeéniAvho is deficient in basic backgrou
O O muBtd«iter courses recommended by the
graduate program administrative committee
D Qualifying Examination
1, A student must complete a qualifying examaduiser to evalu
ability before presenting a thesis proposal
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2 An unsuccessful exanioee chaneddéaexamination within
the following regular semester
3 An unsuccessful exanlithedransferred toBsigee studies
with ti@pprowvefl the Graduate Program Administrative Commitl
E COmprehensive examination
Having submitted a request form to the Graduate School, appro
committee or major thesis advisor, a student must then complete a c
examination

Typ@18FQr student with NgaBiegree
1, Teack of Physics

Degree Requirements aminimum of 51 credits
O O O QOO WAkO O O a minimum of 15 credits

1, Graduate Courses a minimum of  15credits
11Field &pecialization imamiof 15 credits
111 Required course® 00000003 a&lisO 0000
20789PID Séminar in PAysics 1 credit
20789PID Séminar in PAysics 1 credit
207890 Seminar in PBysics 1 creit
O O O O O O (XX E@ QIR OEIGES O O O O OaONUNMID WS O
Select any graduate courses in the field of thesis research inte
following physics courses or @igr aouapgsoval from the advisory commit
If a student had caawpleted any graduate level course in Stat
Mechanics or equivalkeatrhest take the followiBg@6I0O8eThermodynamics
and Statistical Mechanics
If a student had never complete any graduate level course in r
physics or atpnv Fehe must take the followiBEGdrs& heoretical Methods in
Physjcs
20770Theoretical Mechanics 3 credits
207708uantum Mechanics 1 3 credits
20770Quantum Mechanics 2 3 credits
20770Flassical Electrodynamics 1 3 credits
20770€lassical Electrodynamics 2 3 credits
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207708 hermodynamics and Statistical Mechanics

3 credits
20771Theoretical Methods in Physigsredits
20771Research Conduction and Presentation in Physic

3 credits
0 . 5 Gobnfutational Physics 1 credits
20772&conophysics 1 credits
0 . 5 Ist@réctions of lons with Mattersredits
20772Microfluidics 1Ccredits
0 . 5 Bheoty of Sblid 1Ccredits
0 . 5 Bh2oby of SDlid 1Ccredits
0 . 5 X%RaylCrystallography 1 credits
0 . 5 %RaA@rystallogr@phy 1 credits
20774%lectronic Structure Theory and Calculations

1ceedits
0 . 5 NSuéléar Physics 1Ccredits
0 . 5 Nuél€ar Ph@sics 1 credits

207763 Computer Simulations in Particle Accelerator Ph
00000000000AGBRGIOO0000

0 . & Buglear Technology and Apdiica&diis

0 . ®Sudldar Instruments and Methodsdits

20776Bam Probe CharacterizatiorSTarelltigjues

0 . 5 Bedné Physics 1 credits
0 . 5 Acdelbrafhysics and Techndlamedits
20777®uantum Optics 1 credits
0 . 5 Guartum Oftics 1 credits

20777Trapping and Cooling of Neutraréddams
20777Quantum Field Theory 1 credits

0 . 5 Astiaphysics 1 credits
0 . 5 Astidphysics 2 1 credits
0 . 5 Sele@ed Topics in Physics 1 credits
207808tatistical Mechanics 3 credits

207812 Problem Solving in Advance Theoretical Phys
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0000000000 O0DEAOOOOC
207829 Advancedddgroflu 3 credits
207846elected Topics iBt&@iBhysiBscredits
207863¢elected Topics in Nuclear Physexdits
207868elected Topics in Plasma and Beam Physics
3 credits
207878eleet! Topics in OpticamBraBOc2dt® O
207888elected Topics in Astrophysicsredits
Noté&Course in the field of specilization are courses in ¢

level in Phy&@3, ' Applied PhgdiZs'and Astronfagg '

00

12Other co@se none

121 Requiredises none

122 Elective courses none

2 Advanced Undergraduate Courses none
@ Thesis

20899 Doctoral TAe6IL O O O O 086 credits
G Nreredit Courses
1, @ddluate School requir@niergign language
2 PY&y@mequirel® O 0O 0 dan® 0000000000
D Ae&lemic Activities
1)Astudents have to attend seminar every semester that the cour
2)The whole or a part of the thesis mustiduoe piddlifbragublication
in international journals with peeecktbiei$Iin8eopus, IEEE, PubM
or Web of Science for at legas2hmpessaytwbere 1 of them
must have ISI Impact factor and must be in journal with quartil
or 2 in the research field

3)A student must present at |égstoeantat@n on the topic related to
hisher thesis at internation&8 meeting

A)A student is required to exencteadhngardboratory skill by
taking the role as a teaching assistant in an introductory phys
course or a fotaan undergraduate physics course

5)A student has to report thesis progression to the Graduate ¢
semester through the approval of the Chairman of the Grac
Committee of the Faculty,of Science
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1, A studemust complete a qualifying exaewahietetas

abilitbefore presenting a thesjs proposal

2 An unsuccessful exaninee chanedkdéoexamination within

the following regular semester
F Comprehensive examination

Having sulechia request form to the Graduate School, approved
committee or major thesis advisor, a student must then complete a comprs

examination

Jype,28Far student with Baglizégree
1, Teack of Physics

Degree Requirement a minimum of
O O O A\CCOWPI WAKO O O a minimum of

1, Graduate Courses a minimum of
11Field &pecialization aminimum of
111 Required courses
20701 Theoretical Mechanics
207708uantum Mechanics 1
20770Quantum Mechanics 2

78 credits

cre8iis
3@z (adits
30 credits
24 credits
3 credits
3 credits
3 credits

20770F%lassical Electrodynamics 1 3 credits
20770€lassical Electrodynamics 2 3 credits
20770&Fhermodynamics and Statistical Mechanics

3 credits

20771Theatieal Methods in Physics3 credits

20789PID Séminar in PAysics
20789PtD Seminar in PAysics
207890 Seminar in PBysics

112 Elective coursesa minimum of

1 credit
1 credit
1 credit

(b Oredits
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Select any graduate coufiséd afi thesis research
interest from the following physics courses or other courses with an appro
advisory commitiee

207712 Research Conduction and Presentation in Phy:

3 credits
0 . 5Cofdutational Physics 1 credits
207728conophysics 1 credits
0 . Sibtdrdstions of lons with Matfersredits
207728icrofluidics 10 credits
0 . 5Thébry of SDlid 10 credits
0 . 5Thébfy of Solid 10 credits
0 . 5XRaylCrystallography 1 credits
0 . 5)XRAyXrystakpby 1 credits
20774Blectronic Structure Theory and Calculations
1 credits
0 . 5Nudldar Physics 10 credits
0 . 5Nudldar Ph@sics 1 credits
207763 Computer Simulations in Particle Accelerator
O 0000 000OOAWRMDOOQOC

0 . SNudlear Technology and Applicatiis
0 . BMNudlear Instruments and Methardsdits
20776Beam Probe Characterization Teeedngjues3

0 . 5BEedn6Physics 1 credits
0 . 5Acceklératoydics and Technolbggredits
20777Quantum Optics 1 credits
0 . 5Guandum Oftics 1 credits

20777Vrapping and Cooling of Nedtrairathtss
20777Quantum Field Theory 1 credits

0 . 5AstBophysics 1 credits
0 . 5AstBophygsic 1 credits
0 . 5%eléc?ed Topics in Physics 1 credits
207808tatistical Mechanics 3 credits

207812 Problem Solving in Advance Theoretical Phys
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0000000000 BOEA OO0
207829 AdvanasfticitierO O O O GQeaitd O OO0 O C
20784%elected Topics iBtS@liehysi8s credits
207863elected Topics in Nuclear Bnywiedits
207868elected Topics in Plasma and Beam Physics
3 credits
207878elected Topigdigald’roblem3 credits
207888elected Topics in AstrophyS8icsredits
NotéCourse in the field of specilization are courses in grad
in Physf37 ,'Applied Phgdigs'and Astronfagg/ '

120Other courses none
121 Requiteourses none
122 Elective courses none
2 Advanced Undergradud@eaPyurses none
B Thesis

O O O O O O ZVEBDOHERATORIO OO OO OO O OIYEedits O
OO G Nbreredit Courses
1, @ddluatbd®d requiremefa foreign language
2, RooQrghmequirerBe@ O O O 0 000000000000
O D AcAdemic Activities
1)Astudents have to attend seminar every semester that the cour
2)The whole or a part of the thesis mustdepiadbicahaablication
In international journals with peer review indexed by ISI, Scopus
or Web of Science for at leags 2hsapestsayitubere 2 of them
must have ISI Impact factor and must be in journal With quartil
or 2 in the research field
3)A student must present at least one oral presentation on the toy
hisher thesis at internation& meeting
A)A student is required to ekerctsadhsgoaraboratory skill by
taking the role as iageasdistant in an introductory physics labo
course or a tutor for an undergraduate physics course
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5)A student has to report thesis progression to the Graduate ¢
semester through the approval of the Chairman of the Grac
Committeiethe Faculty of $Science

E Qualifying Examination
1, A student must complete a qualifying examinatioar to evalu
ability before presenting a thesis proposal
2 An unsuccessful exanioee chaneddéaexamination within
the follamg regular semester
3 An unsuccessful exanlithedransferred toBsigee studies
with ti@pproval of the Graduate Program Administrative Comr

F COmprehensive examination

Having submitted a request form to the Gppdoadel Bylibekis

committee or major thesis advisor, a student must then complete a c

examination
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O O OIDKONIOION | Ng N
Oel EIOI\OgNIJhJLN LCI]
& Orjinli NgNT nEeé
2077OIEKLNLTKG]ogN 1 k| gn 306
&heoretical Methanics

g,
E - ~ rd - N~
O r'Tnij ENT

20770B k LNLTV KQel FTThJO 3306
&uantum Mechanics1
20770Ek LNLDKQel FTTAJo 3806

Luantum Mechanics 2

207705k L NL T KdeelJIJt NOT 7 Gi3gm80
&lassical Electrodynamics 1

207706 k L NL T K@eceld1Jt NOT T Gaaig O
&lassical Electrodynamics 2

207708 n HI 1 Kk LNLT KOk NEk 3298 T K Q)06 §
&hermodynamics and StatisticatMechanics

207710 NT 1 BB KJ N BNTEKLE| O i 3R06
&heoretical Methods In Physics

207891 nJ J T NNKABGN & I 1867
&I Seminar in Physics 1

207892 nJ J T NNK@WmGN & I H 1867
&0 Seminar in Physics 2

207898 nJ J T NNKGWmGN & I H 1807

o & Seminar in PHysics 3
&OJ 1 hl Ng WHNBIGE GINE N& N

20771ENKh SNOT NT ENKOk NEB®KE SNO L |
&esearch Conduction and Preserntation in Physics

0.0518hul NEL Q6 § NEé HI N 3R06
&omputational Physics

0.05&L KING I @ 3R06
&conophysics o 5 o
0. 560BT KENKN] NKNI'I nN®#®6 | I T En

8ntAeractions of lons vyith 4S]Ia}ters
207728J 6 e KIJK OF Nh NE L (] 3306
Microfluidics

0. 56RI/ghél EOEREO 3206
Eﬁ'heoryodeIidsvlﬂ o
O. 5bRI0gAael EOéREO 306

&heory of Sdlids 2
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0. 56RAELNOGI/EGQOKkN] Kk nERRE T KQO
&Ray Crystallography 1
0. 56RRLNOIEGOOKkN] K nNERRE T KQO

&Ray Crystallography 2
207746 KO NME NK @ SNT [ H6é KBADKONE I N
&lectronic Structure THemigukkbns
O. 5BAWLNELQI NI 6éknj KQaeaos
&luclear Physics 1
O. 5BWIONBL Al NI 6ékinj KQaeaos
&luclear Physics 2
20776ENKe& SNk ET NEeéel Ji1 NI & 06K qQ &l 1Jh

O @oropotéer Simulations in Partickehstzderator

0. 58W&&] nT NI 0ékin] KAGaMBENK] KK
&luclear Technology and Applications

207766 e KOR NEBIBOYT ] 71 NT ndagET NI o é
&luclear Instruments and Methods

0. 58MKUéel NeEENKINKAnE| HN&DB8 NNh ol
Beamrobe Characterization Techniques

O. 5BAWIBNELQeél ExkSNI T nij 3886
Beam Physics

0. 5BWIZNEL Ok NGT é61 6k pRAE | EO6 € K
&ccelerator Physics and Technology

207776 A LT LNLT KQeéel FT T nJ &&oe
&uantum Optics1
207776 ALT K@i T TnAJO 306

Luantum Ogtics 2

2077TENKENEEGNEOK NT SNél N385 ] RT KN
&'rapplng and Cooling of Néeutral Atoms

207779 k | g A LT NJel I TTnd 3206
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OENr I 1 cd& I1BROTBDI Ej n NI Enl T 080
I KENKIKY EI TTAr @&nRIT En TEK LkNNO BKNJKe| | K-N'j
ENKEKMIANEE@eN FTTAIJLATT AT T ij NI
Timeependent perturbation theory, applications to radiation, symmetry
mechanics, scattering theory, and relativistic quantum mechanics
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207705 1 KLNLT K@t NOT 7 GT 630®
Classical Electrodynamics 1

OCERr 1 @I myd ©Ff Ej nNT Enl I

elJIJt NLT NT OO)] PGI NéenNe&lF 71T NEceJIJt NL
OJnol Kk RELT NT OOLT NJOInol kREEI T Al Ex
Egél EIJNKNShE GajEG300KoN CKIKIAEONE NK O] K EJ E & ¢

Electrostatics, bevaddargroblems in electrostatics, multipole expansiol
electric fields in matter, magnetostatics, magnetic fielgslire ppadtéenb®undar
in magnetostaticenymg fields and Bdeadagnd Magwegliations, gauge
transformation, Rgytheongem, retarded potential

~

207706 1 KLNLT KQeoeldJJt NOT T GT 6I0®
Classical Electrodynamics 2
SENr I T @&DI10® .T@®F E3 n NI Enlt 1

ekNDr DONEPoF KRE®IDOK NENKSekDr FT T dr
6LOel & | SNOLEOOKNT T Oj nKAELAF] nNEERN
ENE|] KNénoekNDr T Tnr OOOkNOINnT E1 kLNL

Plane electromagnetic waves aaghti@vewaeeguides, resonant cavitie:
and optical fibers, simple radiating systems, relativistic electrodynamics, p
electromagnetic fields, radiation by moving charges, and magnetohydrody

207708 F nHI 1 Kk LNLT KOOk NEk L B&@b6 K6 g NE L' T
Thermodynamics and Statistical Mechanics

OENRNr T oI mim orEj nNIT Entk T 080

' kK KENEQ®@I T nElGEBEES IEE Inmfh k. INNI KK
6] RTGOKI NN ANIT NNEKIEE W LEND LGTRK @ G- GNNEROLIGTHNGE NGOSS R
OkBEIFg n 1 1 NKNKE&GHMD O R Ing MNedbE g@d HEOOE E
Ok BIRKBG NKEDEEEKIEKAOE XK § ij dN@ B JlIIK &) INO:

Fundamental and the first law of thermodythEawcH, tter reectymamics

and entropy, probability and statistics, statistical mechaaiosmiocatepts and mi
ensemble, canonical ensemble and partition funciiiaxidetifistipatitcles,
of molecular velocityg Blstnitkatiopened system atdrgamadl ensemble,

distribution of Fermi and Bose particles systems, and phase transition and L
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207711 | NT RENKIT NET K| ¢gn Gl IB@EPSIE L Q]
Theoretical Methods in Physics

GERr 1T ocsImdm©FEj nNT EnlT 080

| NT AENKéHRT NE ENKLNnE|] NOk NI Nénj Jh
ENKRhSNST NT ENKOG J 13 ONBERERIQANEE ridinkdR N Sajicin 161
GGNEFT nit ATTQOKNLIENKSGGNELFT n1 AT 1T QG

Computational method for physics study and research, functions of a
variable in physics, linear algebra and matrix operations in classical physic
physics, relmate Transformations and tensors, and differential operators an
equations in physics

207712 ENKhSNOT NI ENKOk NB8&KT SNO LT I ENI
Research Conduction and Presentation in Physics
CENr I T dBNFi¢l ®dEPRING Enl T 080
TTTSNLONRENKI Nenj OENKI NEOj T Ok NEN
08/ TT NEDRLNELQOeéel NJo|] RTj O] KNiI Al
N
Introduction to research, research planning and conducting, data
interpretation, Physics writing, authorship and submission, automatic styliz
referencing with computer program, and effectiveyssieentation and disc

207723 WKL NEL QO §gNEeHT N 3BO6
Computational Physics
OENRNr T oI mim orEj nNIT Entk T 080
el Ji NI 0TI KGOk NENKeSNIT I HOgNET nl &
] KNIJNAenNeNEWNPEEQJ§n I OLE &N IOk mil @ X INKE
OGNELOG] ETKAJOKNLIENKOGNELFT 1 Al
Computand numerical calculhgisiasn peview of computer programming
approximation of a function, numerical calculus, ordinary differential equat
methods for cestrspectral analysis, partial differential equations

(@)
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207724 O L K| gl NEL Q| 3BO6
Econophysics
OGENr 1T cd&N g il N3 6Elj BING [Eind ITES8@a L I 1
eSNeSNEnheIPLJOKNeITééTEH EO0 LK gl
ENKOERNO@MNEeT UKL Arj] ELSNI KAT ENK&ARE
étEéEN|oKNKNJmheheljjnjjlEéNEENKé
OV 1T eSNklFET Al OT1

Definition and scope of Econophysics, option and fileaiveaid emtacaling
entropy and risk for managing efficient portfolio, minority game, dynamic o
income via views from molecular gas distributions , and econophysics met
agent based model problems

207727 F A1 T KEINIKINE NKINE N K N E 8806
Interactions of lons witk Matter

OGENr I T e@ddmyid e Ej nNT Enlt 1 080

EKNY T TENKI DRT gNT T nr 0 ENRIemMRI NEE I @l
OEnr] ENRHBEARY PENEEGNRT EEFOK RNKBIMNO| &
ENKKNhém%EWQMw@nHmﬁéNEKnEL nOENKL ]
el FITTArT OEi PEEI Il nLhn0O806] Keeldk Q&I
i LIJjILNT OT 61 6k] nk®NKl N6 é ONN| K &qf
AT T KENKN] NKNIT nNEcel T EATT ALhnOK

Basic ion bombardment processes in solids, related fundamental physi
bombardment processes in soliggwsto@ridgrange, consequences of i
bombardn@#bliation damage, sputtering, structural change, behavior of it
in mater@&D profile, diffusion, ion implantation modification of materials, hy
ion beam techndibgieam equipment, ion beam analysis, and computer sirr
lormsolid interactions and in ion beam analysis

207729 wJ 6e KUk OF NhANEL Q] 3BO6
Microfluidics
OENT I 1 cd&1I1ALr, T /EQ &ON.T E5.1/T'08 O
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' KAEENKI DRT g NT & EE k Li NtJd RKa|I& 0] Gjort &
OHMBR REGST Keek 6 h Koeh T NJ NE L GBS I Kb K e
1J k OB NNKh| RKBNbRdhOEST Kaee D 6 AIK NE O IOREh DE L @@ g N B

Basic principles of fluid dynamics, analytical Blotiesssipuatiavier
capillary effects, electrohydrodynamics, dielectrophoresis, dadrioatmetop
techniques for microfluidics, other microfluidic applications, introduction to
microfluidics
207741 1T k| g@éel EO&RE 3BO6

Theory of Solids 1
OENr T el mdmerE] nNITEnll O80

66 KELKONE] Kk NEOKkNEKNBRDkODRND&@ REDKS
| KNEGENKHQOeknDr T ] ©NjJ I Nk RET KIT &I

Crystal structures and diffraction, thermal properties, free electron in-
band theory, transport phenomena of elssnoicsma betod<srystals

207742 1 k|l gél EOEREO 3BO6
Theory of Solids 2
OGENr I T od&,I18RQTTBIOE| n NT Enl 1 080
FAT T KENKN] NEI j knEOLJT AT Noeh | N6 k F
Interactions in crystals, dieltiesiopcopsals, magnetic properties of
crystals, superconductivity

207743 KnELRnO6F EGAOk Nj k n EL B&@bé Ko
XRay Crystallogdaphy
GERNr 1T oedmdd ©F Ej nNT Enl 1T 080

ENKj K NT Ok NT KKIJGNT Nélr EKNEQRNR I EGC
KNT NT OkTT NGEI j KNEOENKI N6 &eKNNT quds
LT Kneodl KaqoueosTl I KOl NT AENKT hk F EEN
OKAR]I 67T &8FE] EOENKI N6éeKELKONE|] knkE

Production and nateaggditice and unit cell, crystal structure, symmetr
lattice direction and plane in crystal, fourier analysis, recigeycal lattice, the«
diffraction, structure factor calculation, experirentiiffraetioog factors
affecting istgnof powdexyXdiffraction, crystal structure determination
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207744 KAELNR Ol EGQOk Nj k' nEL B&@b6 KO
XRay Crystallogéaphy
OENr 1 ode,|1&RQTTBO O] KNF BAHNTI OB NI ST RT gt
ENKLnElNENKoanJiéTTKﬁELﬁérEGmé
T NEOENK8kERKkhBOhKAELRSI EGQ
Xray diffraction of powder and polycrystadinalifii@etia, of thin film,
gngle crystal diffraction

207745 T k] gn Ok NENKeéSNI | A6 80&E L KONE I N¢
Electronic Structure Theory and Calculations
ENr I 1 &d&BRY,T 8 (B GaNg FRB IO2MIONGIEEIV NI 6 I
Tkl gRnUPEEQanT T Akéel NITTNOT nlT O6 éK
0T EI KnlrEOLJT AT NOGGNEOL E
Density functional theory, electronic band saLptopsiieratio
electronic properties of defects, optical properties

O«

207761 Wk NELL QT NI 8 ék ] Kao 3306
Nuclear Physics 1
GERNr 1T oedmdd ©F Ej nNT Enl 1T 080
T T JKing mTEMI T 681 eNK EnLr Kbehd B8l IINE EefkiModE & u il §
ek #INI ®Bknhe ENOIF ET NI 6éknj Ko
Brief of general properties of nucleus, nucleohstiaotusy,stieentwo
the nuclammcleon interaction, nuclear models

207762 WDhl NEL gl NI 6 éknj KQao 3806
Nuclear Physics 2
GENT I T @OIIGROTBIOE] nNT Enl 1 O
TTLKn)] OEArj I EAT | GNENK@] Né& SIN®K le K T
| GNENK N HWN KN | N5odedris] sG N KINTh 7 T K E O
Brief of nuclear reactions, thea@mpdireksttic scattering, optical model,
compound nucleus r@refitvigner analysis, direc@egtidibrium reactions
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20776 ENK&SNkKkI ET NEel Ji NI 8806 KQEl Jhl I
Computer Simulations in Particle Rogsiesator
OENr T ed@dmiid 6 Ej nNIT Enl 1T 080
61T el NéeOkNoeKRr FEJNF E ENKéSNkl Ek
| ©F EOENKFFEOT T 61 KELArl 1 e EOkNG1 KE
OKNESGgNEOG LTSN @F i @&ll NPFE G&Ir d éNK ) m IOENKK T B
Ok NIt k LNLTKaelrEFT nijNedhnrj il Or k LNLT
Particle beam simulation techniques and tools, principles and analysi
and resonant cavities, design of resar@niledwityvaies with simulation tools,
principles and simulations for radio frequency linear accelerators, design c
particle accelerators, linear beam optcscimdyiaghécs, multiparticles beam
dynamics

207765 01 € 6 kG g KIOIONINEN K| KNIBHE T Q|
Nuclear Technology and Applications

OENRNr T oI mdmoerEj nNIT EntT 080

OT 1T éNh1 DRT gNT &+ EIu RENOTf NN&grhij
Ok Née il NJ Dl o iji i KA B HETKANGO6; N B Bl SENNGT TG
I NI 6éxk N @oekNig EKNOKO@INIEj 1 R A EENT

Basic concepts of nuclear physics, interaction of radiation with mattel
effect of radiation and radiation safety, radiation detectorsmahd sources, it
analytic applications, nuclear medicine, nuclear power

207766 0 e KNr F EJNI OKNKNOT npes# NT Al NET I
Nuclear Instruments and Methods
6 ENr I T odéN Jdng IT Nk 6Bl BING [End T Ej8a@e L I 1
DL NEL Qe Ed é KINE & B & rEBIKI mip & Ald NG
KNYT el Ji NI 6T KQAKITKIJOkNI N6éKNNT g
e SNT | FENK&8T LNEKRELRRhOI ] kdGk] 6§ NE
Accelerator phgdicslated instruments, advanced nuclear electronics &
measurements, computer based spayigna@ie rmaéta acquisitions and analy:
system, nuclear imaging, Radiation transport calculations using analytical
Carlo technigde@ated laboratories
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207767 01 €1 NeENKI NKAE| NGO GOBINh ©1 ] 61 |
Beam Probe Characterization Techniques
GERNr 1T oedimyd ©Ff Ej nNT Enl T 080
ENKj KNT Kk SNFETnijNegl NAT nNEFf OO61 el
| N6 e KNNI QT fnr E ©k SNeel I T 000
Production ofmydi@ams, photon analytical techniques, electron spectt
ion beam analytical techniques

207768 L NEL &l EKSNIT nij N&ges
Beam Physics
GERr 1T &I mifd ©Ff Ej nNT Enl I

~

KSNIETnijNeJn] KNeEnOkNkSN6UDBE GO I NI

OTT GaQOO6JT KNEGQeElI EKSNFT nijNe OOk N1 1
EFELS] GGNKae Ok NLT NIl eéOr NKNINBST I K
LT A] KO

Charged particle beam and photon beam, aeargesl qrdtitiendier
matrix, phase space, emittance bebmspratinetads, beam acceleration an
phase stability, space charge effects and wake fields, beam parame
measurements, beam manipulation techniques

0. 5547l NEXJOO& INEd € KD 6 EBBOGEL T nij Né
Accelerator Physics and Technology
OENr I T ce@IjidmoelEj nNITEnlT 0800
6T DRIET N6R] ij Nt KI JOkNLNni T ] KNEIT &Ll
FTnijfNeT NJOT 1 &1 NEOOS T EISI njijkN &I NI T NehR
T nij Née OENKI NOéeKNNI gk SNIT nijNé OENK]
FTnijNelT NEFnT LNIEKKJOOI knEESNGST Nh K
Overview and accelerator components, airaegedrapsveesedeam
guiding, accelerator magnet technology, beam acceleration and types of a
diagnostic, industrial applications of accelerators, medical applications of &
accelerator based light sources, fau@elrends
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207706 T ALT LNLTKQeliITTndo@m®Oo0oo
Quantum Optics 1
SENr 1 c®] BROTBOBRH NI EHL 8890&0. 55.
Tklg OLEOTng'éﬁkNThﬁéE DEEORNDNK

FAaT T KENKNINGIT 1
Classical theaghbtéhd beyond, quantum theory of light, radiative trans
atoms, atpinoton interactions

207706 T ALT LNZT KQeli Il TTndoaam®ooo
Quantum Optics 2
OQENr 1 c®] BROTERS EQ& NT Enl T 080
LT NT Ne&l E6IIT I TTOEGNKEX | KF-E LTI ih JOK ENKEKNIKI o
Photon statistics, quantum interference argliaohareimdermation
processing

207777 ENKEAE&EAEOKk NT SONGO ONBABFRA K NT T | I
O O O O O @AOCHality@INewDra) Btoms
OFE & 1T n MINGIE N NIT R I O&E® Ej O6L | 1
1171 Ex LNLTKQeéeil FTTAJor NT IENKF EL T
nE QNEInLILNLIKmOENKEnEenEogN
EiNnNERhEBNSENBEhANONkKE ENDPENKENRN
LNLT KGQQOENKEREEAESGNET nLT LNLT K
T $eNTf 8|1 beh 6 O

Rewew of quantum mecHanatsntivel atoms, quantum model of light,
oftical traps, magnetic traps, laser cooling, deceleration of an atomic beam
the doppler limit, cooling below the recoil limit, optical cooling and trapping

optical trap, cold collisions and trap lessseisncbipoemsates

~
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207779 T Kkl gnAaLlI NJel FTTnd 3BOY

O O O O D &EID BedTEOP OO 00O

SENRr T c@] AT © Ef Q&0 EFS 1 0800k NOI , 1
ITYTITEKLNLT KqDri i IGT ip NIOEN & INN D & e il

ERKTI OB NOKEOLT NJFATTKENKN] NOkNOj 1
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Review of classical mechanics, quantum mechanics, special relativity
electrodynamicssKidion field, Dirac field, interacting fields and Feynman di
introduoii to quantum electrodynamics

207781 WHLNEWLQh NKNLNLT K QO 3366
Astrophysics 1

OENr T addmyid ©F Ej nNI Entk 1T 080

66 KELKONEOKNI NIl nhT NENK&F EnNI k E|
6eJnéel EnNI kE| qOk NE K&O a EBKEIKGREN 6 Ak N\EE!
LNLT K@y Nl O)KKEXBLTHE NOOKk NGNE& I En NI k E|

Stellar structures and evolution, stellar atmospheres and spectra, ste
components and nucleosynthesis, emission nebula, astronon@bsd spectros
stars, supernova and stellar remnants

207782 WL NERQhNKNLNLT K QO 3366
Astrophysics 2
OENr I T odd,I18ROTWL Ej n NT Ent 1 080
I KLNLT KQeE&FEKNYTANI KEI Q& ENOk REC
ENOk REENK&GEEBNOK RIEéﬁOd‘SJe KELKONEE&T N
MYnamics of stellar system in Milky Way galaxy, general properties of
galaxies, spiral galaxies, evolution of galaxies and the large s¢ale structure

207794 ' ni ¢ o N NIEBL KETL ME 33606
Selected Topics in Physics
6 ENr I 1T odéN Jdng IT Nk 6Bl BING [End T Ej8a@e L I 1
ENKLNE| NE Inl €6 6knRNFELKKI fnr JNceeh
EKNY T TIT NGNT ARENINKTKET NOT ] T GRSNe
Lecture seriesfaredodn topics of current interest in anyTé&iisa of physics
course may be repeated for further credits
207808 Ek LNLT KQL'T NT N 3BO6
Statistical Mechanics
CENRr 1T e AT ©®5 E2 Q&0 EF5 ] D8OOKk NOI , 1J
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Tkl gnOkR&SIFNILENE ATTAEATT K| gn ENK
ENKKYEITENE[jN]JTIFIE&I EKNTTOEKLNLT KQ]
ENjijNIi OENK|] KN nET QQEIOEKLNLT KQLT NT

Ensemble theory andwalafiloictuation theory, response to external
perturbationseqoiibrium statistical mechanics, stochastic process in physi

applications to superconductivity, liquid helium, magnetism and nuclear m:;

20780 ENKOE®©| PG Ne&ER RNEOBL N E L 336k
Problem Solving in Adihaiocetical Physics

OENr I 1 cdeNJred BWOBERGINHTEN T O8O

6T el NééeHANT LNLT Kai OKHNENKeénRIT L OF
ENKOE®SGG6&T ] a PGl NG REINNT NEBxILIN INTO
] PGI NT NEEKLNLT KQ6§gNELT NT N

Advanced integrated mathematical technique for theoretical physics,
in classical mechanics, problem solving in classical electrodynamics, prob
guantum meckand problem solving in statistical mechanics

2073 wJ6eKWUkOFNANEL QénRBIBOE
Advanced Microfluidics
SENr I T od&, 13,7 a8 B O&d .Em5d 08 O
ENKT nNjoT él NIJKel T OENKel k OTT LI ES
Ik G INNRNTEIZKAD | Nh NEL gOT N6T 13k OF Nh NE L Q]
Thermal trartgfegghase fleampieflow patterns, magnetophoresis,
acoustofluidics, optofluidics, nanofluidics, and DNA transport and analysis

207846 I Nl €61 6k NI BIREKT NEQGRMWBEDQ QOO N |
Selected Topics irS&tkdPhysics
6 ENr I 1 odeN Jdng 1T Nk 6Bl BING IEnd T Ej8ae L I 1
OkNIElIn] EeONENEBELEEI NONRHIUG N &b @K ¢
| AhT NENKE JnOl AnRET NEhONI 81 €1 Né ENK
Presentation of selected topics from current interest in solid state the
from year to year, new development and experimental techniques
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207862 I Al 66F 6 kNI ELKKI NEUBBDSIEL Q1 Ni o ¢
Selected Topics in Nuclear Physics
0 ENl El opdNN Ja il NOBIORT gl 7 & Ej 0L |1
OkNIElInl e ENKLNE|] NT NE] GNENKNJ] N
6h]j 6T ©T ITTAETNMEI nhT NENKE JnOkNoT el
Presentation of selected topics from curcearnderettne and reaction
theory, new development and experimental techniques

207868 I ni 861 6k NIFELKKI NEIJREBOREL Q& E1 &
Selected Topics in Plasma and Beam Physics
OENr I T @&N Jig TN cElj RiING IEn& HE|] 0L |1
DL NEL Q1 k NLINOk Nk SNIT nijNeé
Lecture series on topics of current interest including development anc
techniques in plasma and beam physics

207878 I Al 66 6 kINKAEL KKI NET 6806 L NL
Selected Topics in Optical Problems
O ENr I T cd&N g ITAI gL TneNH B5jnd @ 108100
rnl e 661 NNOKRr I ETnrdEnrj |l g6l EE
El | P&é&ni Al
Presentation of selected topics Iienesuofertical science research

207888 I Al 66F 6k NI ELKKI NEIUBBEDSIEL Qh NKN I
Selected Topics in Astrophysics
6 ENyr I 1 @B&NJng TN 6Bl RING FEIN& ITE] OOl |1
ENKY KK] NJOEnarj Il Eavral éerTarlnNL
Lecture ssron the current topics of interest jin astrophysics

085 LnJJTl NINKEWGENEIL 18-6¢
PID Seminar Physits
OGERNr 1T osmdm©FEj nNIT EnlT 080
ENKT SNoLT FOkNFijN|] KNjTInl el ENT I Né&-#
Presettaand discussi@seérch tapicsirrent physkEsglish



97

0850 LnJJT N] KONGGNOFET NEIR®Z NEL QO
PIDQ Seminar Physigs
OSENr 1 @ AR Ej nNT Enl T 080
ENKIT SNoLTFIrnl éeF EN] NB&h [Eh ®ij NENTF f E
Presentation of research topics relatdd tmtheratudesis in English

0851 LnJJT N] KNGGNOFET NEIR®Z NEL QO
P Seminar Physits
OENr 1 @SN RAE'Ej n NI Enl T 080
ENKT SNOLT hégll §FEGINIT T Iq@NET EEKTNEN N6 T
Presentatioprogresthanstudendoctoral thesis in English

217891 LAJJI N| KNG@&NOGI ET NEWR®Z NEL Q)] KNj
PIDSeminar in Applied Rhysics

OENr T 8T ArT ©6FEj NNIENnFT OO80OLT NI N
ERT SNOLT I Ok NENKIFijN] KN 6h] T AELNE
o1 NDrl Ego©6] RT OT 1 1T NEEG ENKoLT I 66 KEKnNn

Presentation and discussion by students about published Applied F
leading to their proposeitl tepgad

217892 LAJJTI N KNG@&NOGI ET NEWR®Z NEL Q)] KNj
PIDSeminar in Applied Rhysics

SENr 1 cedl iy DAIBDEBNTEnI T 0080
ENKT SNOLTFOkNENKEFijN] KNj] O6h] T AEL

Presentation andahiseyssudents in topics related to their r€s€arch stu

217893 LnJJIT N] KNG@NOGIF ET NEMIRW®Z NEL Q] KNj
PIDSeminar in Applied Bhysics

Enrl|me|h;uammﬁmme%||0080
ENKI SNOLT I Ok NENKEER] ENKOBORET BORL

Presentation and discussion by students in topics related @ @heir rese
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207897 hnl gnl Ni T 1 Q 72 1T nlj ENT
Doctoral Thesis

O ENr I T omdH &k A Tk Hyj | g TENEgil| Tredm @5 ka eKE ENKBnT N

FTndeRBKGREDNH T 1 q

&pproved proposal or register along with proposal for approval for Doctor:

207898 hnl gnl Ni T 1 Q A T ni j ENT
Doctoral Thesis

O ENr I T cadH &k A T TErj I TaNE! il | TkeDms G ke BKT ENKONT N

FTnJInaT NIrnl eelr 6éeKEKnNERn| gnal NiT1 QO

&pproved proposal or register along with proposal for approval for Doctor:

207899 hnl gnl Ni T 1 Q 36 1 ni j ENT
Doctoral Thesis

OENT I T cedt GAKNAITEHTEjSIAG le KiEIKinNE@ n | gn T N

FTnJInaT NIrnl eer 6éeKEKnNERn| gnl Ni T 1 QO

&pproved proposal or register along with proposal for approval for Doctor:

o/ 56760l gnl Ni T 1 0006 0DDLHD] ENT
Doctoral Thesis

OFE e 1 n@eh @K k) N ING EmT NBAl e 6F 6 e KEKnN NE

&pproved proposal or concurrent to'thesis proposal
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