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iU -5“/&-1
« 28543 (Physics Experiment)
CIE72 g, 4212 4E 7| Y, Z/J 44, Hall 2at, 31332 ALET, S0, BAEE S0l 2E 4YE s
23 U A= AH2lof| Ast 7|22l MY T8 &53iCt

It deals with the experiments related to multilayer thin film, silicon Schottky barrier, photocurrent attenuation, Hall
effect, vacuum deposition, sputtering, absorption coefficient, reflectance etc.

+ 1A Y5} (Classical Mechanics)
1A Hsto| 7|8 2[0l RE oF 2Oty o) SHUE 95t 52 2E5HD canonical transformation, Hamilton-Jacobi
0|2 Sk CtELt SE8L= A9l 23 s SiMs ChECt
It studies the basic principles of classical mechanics, Newtonian mechanics, Lagrangian mechanics, Hamiltonian
mechanics, and also canonical transformation and Hamilton-Jacobi theory. It deals with motion and vibration
phenomenon of rigid body by application.

« 2FAA718H (Classical Electromagnetism 1)

2171 2A, 2kE2ts YHA, Poisson YHA S8 CIRL, FAZRNUS| HE siidsts 1214 B, £ Jls 52 3%
SiCt d71%el 2AIe 22 el [7|%, V|49 24| Sk CHEC WA WAl M2} wave guide 2 resonant cavity™
CHECt

It deals with the electromagnetic field problems, Laplace equations, Poisson equations, Green function methods to
solve boundary condition problems, and special functions. The problems of the electric field, the electric field within
the material, and the electric field are also covered. Maxwell equations, electromagnetic waves, wave guides, and

™

r

resonant cavities are also covered.

IAAA7|82 (Classical Electromagnetism 2)
Radiation, plasma physics, &ZQ| AMCH2X st S& 25|11
CrEc.

[148]
>
Its)
O
fn
=
i
i)
ol

FAQIRIo| 2=0] o|Ft radiationg F=2

It covers radiation, plasma physics, particle physics, particle physics, particle scattering and particle motion.

FAE95H (Quantum Physics 1)

US| 7|20| == Hilbert S7t2| AEHME{QL T10f 2i8sh= PRt 58 SFotd, LARLE Alitshk= Cidst &
-Schroedinger picture, Heisenberg picture, interaction picture &2 CHECH JAIASIO| 2t252F HE0|| 7|BI5H0], KAZILt
I Lol Edliste LL 2, AT-Z2|Z 2 S8 TR, tensor operator 2 Wigner-Eckart theorems S5-3It

It covers the state vector of Hilbert space which is the basis of quantum mechanics, and the operator that works on
it, and various frameworks to calculate quantum phenomenon - Schroedinger picture, Heisenberg picture, interaction
picture. Based on the angular momentum representation of quantum mechanics, we will study the LL coupling and
spin-field coupling in the atom or solid, and study tensor operator and Wigner-Eckart theorem.

FAE2 82 (Quantum Physics 2)
Time-independent perturbation theory, time-dependent perturbation theory, scattering, atoms and molecules &
CH2Ct CHAML LrjASto| HA|e FRSICY,

[t contains time-independent perturbation theory, time-dependent perturbation theory, scattering, atoms and
molecules. Also study the relationship between symmetry and quantum mechanics.

202584 UBCHERR wshy



+ EA198} (Statistical Mechanics)

Dynamical system, Ergodic theory S E£AF5t0] 7|2 714 =511 microcannonical ensemble?]| B3 £ Isto| 7|&2
S2|E SESICE 7|AAH SO 2 SHASE MEsl= ol 51, REAHEE =610 photon-photon gas, Bose gas,
Fermi gas 52| A21S CI2C} AH5IO| 20|23} scaling theory, renormalization group theory 52 25|11 Ising 2&
So| AHsl0f| TSt E46t 2T ZESICE Superfluid He 52| S4|Hst0| E-St research topice 8IC} Boltzmann
equation S2| HI'HY EA|st: ChECH

It covers dynamical system, Ergodic theory and basic principles of statistical mechanics of microcannonical ensemble.
This course introduces the application of classical statistical mechanics to quantum mechanics, quantum statistical

mechanics, and the properties of photon-photon gas, bose gas, and fermi gas. Study general theory of phase change,
scaling theory, renormalization group theory, and special model of phase change such as Ising model. Special research
topic of statistical mechanics such as Superfluid He is also learned. Boltzmann equation and so on.

A2 (Many-Body Theory)

CiHlo|2el 7|20| Sz YAHES Aistal O|F nAE2lete| AlZAll| AEst= 0|24 a7 s Asict A2Yae U
Wick theorem, many-body Green’s function, Feynman diagram techniqueS CH211 0| 0|25 electron-photon system,
superconductivity, superfluid He S0 Z83t= e 2sIch

This course introduces quantum field theory as a basis of polyhedral theory and learns theoretical research methods that
apply it to problems of solid physics. Second quantization and Wick theorem, many-body Green’s function, Feynman

diagram technique, and how to apply these theories to electron-photon system, superconductivity, superfluid He.

ZAx+E%] (Computational Physics)

=2 dE G & Us TR PAAIL SYS VNSt 012 EESHe AlME A& DAl SHE ?OF‘ cieset
YN2IZS BiRL, CIOE] X2IE 2I7 F2l0f| Het, DA HElE 7185kt B2 Monte Carlo method, HAMIZE Alltsts

O
density functional theory &2/ 712 7i€2 HIRLD S&5t= WS 3ICt
It covers the introduction to various numerical calculation methods to study physical phenomena and to have
knowledge to utilize them. Students will learn various algorithms for solving differential equations, learn basic
concepts such as Fourier transform for data processing, Monte Carlo method for describing solid state, and density
functional theory for calculating electronic structure.

2AEZ8H (Solid State Physics D

Bravais lattices@} A&TZ, x-ray 2! neutron scatteringdil 2|t 22 29| 23, photon2} lattice vibration, electron band
theory 5= CHECL

This course discusses Bravais lattices and crystal structure, measurement of crystal structure by x-ray and neutron
scattering, photon and lattice vibration, and electron band theory.

A& 8}2 (Solid State Physics 2)
3|9 4454k solid state spectroscopy, photoconductivity 52 25|11 24|2| dielectric property, superconductivityS
CHECE HIZE DA9| 2, F&5-F&A| 40| & ZeHEICh

[t contains solid state transport, solid state spectroscopy, photoconductivity, and dielectric properties and
superconductivity of solids. Amorphous solid structure, metal-insulator phase transition and so on.

W= &5t (Semiconductor Physics)
HHE Q| QUAPTRR, BHER A2HH Ol SA0| 25t 7|20 ARFES 25|10, pndE, AEF| 8, MOS, MOSFET, 4|
F1} ESHR|AE{Q| HIZHIEH Tl 0|2{3F HIZA|0f| 2T HRE & 4 Q= J7|ZRA|AS SESI)

1Tod =

Students will learn basic information about the atomic structure, band structure, fabrication method and physical



ofd

ole

properties of semiconductors, basic knowledge of pn junction, Schottky junction, MOS, MOSFET, field effect transistor
and research related to these semiconductors.

335} (Optics)

oO| 7|2 =M HRPIme| 7|2AQl HA, M| HHEY 2=, JIeHele| 71z, 7ISHEelof ofFt ZH0IER +AIE,
24 Fet 77| 52 HEH S2iETe| 7120t &l Y012t MY, 21Z0IE2n olof ME £AkE, MY, 2SI Qs
Yol 3|E, 343!, 2YES 52 HELL

It covers the fundamental principles of optics, fundamental properties of electromagnetic waves, electromagnetic
potential and polarization, fundamentals of geometrical optics, phase theory and aberration theory by geometric
optics, imaging optics. Interferometry, which is the basis of physical optics, interferometry, diffraction theory and
aberration theory, coherence, diffraction of light by ultrasonic, metal optics, crystal optics.

4248t (Quantum Optics)
UARESELO| 7|2 O[22t 2f|0f4], 2t HEf, HIMY &5t S0 ol CHEct,

This course covers the basic theory of quantum optics, lasers, squeezed states, and nonlinear optics.

A3 A B2 8t (Magnetism and Magnetic Materials)

UAIAE0| 7|BH510] 2HdQ| V12 Y2IE HiRL, APEAQ| St 0|, AKgH|e] SRt SBAH0N Cist 7|ZAAS SSEICt
Students will learn basic principles of magnetism based on guantum mechanics and acquire basic knowledge about
physical properties and phase transition of magnet materials, types and applications of magnet materials.

Aol A A (Phase Transition and Critical Phenomenons)

A0I=t LAZHO| TS BT EASHY 0|22 CHEL & ZE0M LE FAle B 012, SHR-712H 1 018, 437l
2sTSU0Me| ATt 0|, FICHeE =4, AR At Y42 doi Solct

This course covers modern statistical mechanical theory of phase transitions and critical phenomena, emphasizing the
role of fluctuations, scaling, renormalization, and quenched disorder. The topics to be discussed in this lecture are
mean-field theory, Landau-Ginzburg theory, renormalization group in real and momentum spaces, Kadanoff scaling,
calculation of critical exponents, epsilon expansion, and so on.

HEZAEEE7} (Advanced Topics in Condensed Matter Physics 1)

=2 22| 20| Cist 0|21 MEE AVKSICt olE SA1H, =2, phase transition, glass transition, ZZZ} S0 Cigt
21} X-ray, Raman scattering, photoluminescence S0i| 25t 0|2 L A YWHS AJlstH, FAIHA ZE 2 ZZA(0|
LIO|E HIFA B0l 22, sfetds, RAM, d2les, SO0 HEl S BIEE B=X9| 48 THEC

This course introduces various theories and experiments in the field of condensed matter physics. For example,
theories and methods of X-ray, Raman scattering, and photoluminescence are introduced, and the atomic structure
and chemical bonding of orthorhombic bonds and chalcogenide amorphous semiconductors are introduced. Disorder,
electron transport, and pre-eutectic state.

© oo

S3EZETEZ2 (Advanced Topics in Condensed Matter Physics 2)

SHSZE 22| 202 CIYst 0|21 HFE AJNISICE OIS SAIH, 2EM MAOIME| 01SE, MRS, 2t percolation S8
222 U 32pAOf THSH] TFRT, HIEE Bieaf] 22101 B, SA| E3, SHYRILA}, HUEMRAE 2|22 S

This course introduces various theories and experiments in the field of condensed matter physics. For example, it deals
with two-dimensional and three-dimensional systems such as mobility, electron transport, diffusion and percolation in
disordered world, and deals with amorphous semiconductor devices such as solar cells, photocopier drums, image

202584 UBCHERR wshy



sensing devices and thin film transistor position devices.

$-8351571 (Advanced Topics in Applied Optics 1)
sl guar|el peAdt 2|4 O[22 AES Vi, 2 HTE £AY £ Us SHS HIZES ST

It introduces the latest theories and experiments related to optics and optoelectronic devices, and gives them the
ability to perform related research.

$-8351572 (Advanced Topics in Applied Optics 2)
sl gHariel peAdt 2|4 O[22 AES Vi, 2 HTE £AY £ Us SHS HIZES SiTh

It introduces the latest theories and experiments related to optics and optoelectronic devices, and gives them the
ability to perform related research.

$-8E2 571 (Advanced Topics in Applied Physics 1)
SELTES Aot Ciefet S222| BHsh 2[4 0|21 A™S AVieH, 2 HFE 4EE 4 HRHES SHot

This course introduces the latest theories and experiments related to various applied physics except application optics,

Ir
olr

2
=

f
mjo

and gives students the ability to perform related research.

S-8E9 572 (Advanced Topics in Applied Physics 2)

SBHES Aot Tl S822| TS 24 Ol AHS AN, B H7E 43

T o

]

=

et

A
o

i

S oo ol & [yl

rr
or
njo

HHSES SICt
This course introduces the latest theories and experiments related to various applied physics except application optics,

3
=

i

and gives students the ability to perform related research.

S8 ETERR1 (Applied Physics Colloquium 1)
SE=25 227|182 Solf 24 gHE st Olshslct.
This course, Applied Physics and Colloquium, is to understand and understand the latest research.

S8E2Z27]-82 (Applied Physics Colloquium 2)
SE=S E2712S Sofl 214 ¢+E Yot OfsHEict.
This course, Applied Physics and Colloquium, is to understand and understand the latest research.

=5 AF1 (Thesis Research 1)
SRl=28 AAZOIL =22 £ £ JEE A3,
Professors instruct the dissertation systematically and logically.

=812 (Thesis Research 2)
SHQY=22 HAZO|D =2HOR 4 4 QUTE ATHICt
Professors instruct the dissertation systematically and logically.
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« |23t (Material Science)
24, N2, D122 BReEs 2o MREQ 7|2 21X
oM Tetst 4= QL= 0|28 2Bt

0
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1

Basic understanding of three major materials(metals, ceramics, polymers) is covered through the study of fundamental
structures, nomenclature, physical properties and characterization, thermodynamic and kinetic phase equilibrium.

A =98t (Mechanics of Materials)

2 IF0iMe Az getoiael 712 JHEat K2lol Chst 2|Ag ASsict a2 shiS0| 33
HEE Olahstn, Cist P2ES AT 4~ JUESF CIRIQI £|0f Ut £4S Soff SHES0|

Z 2 Pl === St

The course will give knowldege on basic concepts and principles in the mechanics of materials. It is designed to
introduce students to the basic concepts of stress and strain, their transformations and introduce them to the analysis
of various structural geometries. The course will thus make students capable of analyzing important engineering
problems in structural mechanics.

Smart Life+ AR EE (Smart Life+ Materials)
A0LESHHA, QIZte| SHESE 4t QIZHAIRIS] 2SN, 2|1 oFME HESHE A & 2[4 A SES skl OfshSict.

This course is to understand the latest research trends on the Smart Life+ materials.(Smart, Wellness-Life,
Sustainable-Life, and Safety-Life Materials)

IAE28H (Solid State Physics 1)

Bravais lattices@t ZZT=Z, x-ray & neutron scattering®il 2|t 2 22| £, photonzt lattice vibration, electron band
theory 5= CHECL

This course discusses Bravais lattices and crystal structure, measurement of crystal structure by x-ray and neutron
scattering, photon and lattice vibration, and electron band theory.

W= &5t (Semiconductor Physics)
BH=Rof (AR, ESR, ARiY L S0 2ot 7 3_51‘1' MESS Y31, pndE, £E7| Y, MOS, MOSFET, A
E1 EBHRAEQ| A2 Ol 0|2{3F Hrxof 23S o 5 & 9l J|22|AS SESIC)

Tod = o

Students will learn basic information about the atomic structure, band structure, fabrication method and physical
properties of semiconductors, basic knowledge of pn junction, Schottky junction, MOS, MOSFET, field effect transistor
and research related to these semiconductors.

413 FE+ (Nano Condensed Matter Physics)
[_|._L|ﬂ7|o| qo!-—|-__rL | J-Fo}‘l‘l ':'A-I Z‘Io|- oilxl-’ ZI_-|Z|-7|7£||
2Kt olo] Cist & ARE o 2~ YT Z=L

This course deals with the optical properties of various nano-sized structures, charge transport phenomena, and
electromagnetic reactions. It also introduces experimental methods for fabricating and processing nanodevices and
helps them conduct related research.
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* AREZET (Special Topics in Materials )
2 =2 FEHANIAFEe] A1 712 S0 cifst 7|2 2 O|2R|Al1t 0|F 0|85t Tt Ao HtshE sHE
718 & U= ARIE0IE Si&she nak=o|ct
This course is a course that teaches basic and theoretical knowledge of basic material behavior in information and
electronic new material engineering, and case-solving skills to develop research-solving skills in various research fields
using this.

- IHE|O]S2o|ELAF 5} (Frontier Colloidal Materials Processing)
7158 L 2R19| gig st 05 315 7|EE AlstH, 220|E L R} 7|8 A0HE 3 710l oSt Jh2e HiEe=Z

Wlsd F71 2929 A= EHOJ 0|24 12g Algstat it

The novel chemical methodologies regarding functional nano-materials and unconventional colloidal processing

technologies are suggested with the theoretical investigation on a formation of highly functioning thin/thick inorganic

films.

o524 (Mobile Robots)

AE0ls2Re| 7|22 YUol= ZFOICt ofHR|, 3, MM, O H2t A|AH S8 52| SIEQIofRt Az Z2 2K,
AZ2{2|, A|0{0|2, A[QIA, HHAE], 2 Ao So| ATLEL| 0] 2 50| FORICH MA| O|SZ2RE AEsIO| 0|28
st eEsttt

The objective of this course is to provide the basics required to develop autonomous mobile robots. Both hardware
(energy, locomotion, sensors, embedded electronics, system integration) and software(real-time programming, signal
processing, control theory, localization, trajectory planning, high-level control) aspects will be tackled. Theory will be
deepened by exercises and application to real robots.

uto] A2 AZZ| A A A" (Microelectromechanical Systems)

2 =2 00| A2 XA |AAAR(MEMS) 20f0] TSt 7H2C=, Olo|32/ U 3 72t 1 S8 CHE Y2 S0
Olo| 32/l 382 223t 7152 Olalet &~ A= HY=(0] UCH ESH, MEMS CHI0|AR} DIO|I2RI0|AM2] 34t SO| A4
&|ojRIC.

The course is a general introduction to the field of MEMS (microelectromechanical systems), with emphasis on micro
/nanofabrication technologies and its applications. This course helps students understand essential technical
background for micro / nanofabrication. Moreover, principles in MEMS devices and phenomena upon with microchips
will be introduced by instructors.

f2ZEo]AZEE] (Advanced Display Materia 1)
ClaZeo] az10] 2 U &5t 22|, 2|1 0|2 gotl e M= EM0| thsto] SHESICE
This course deals with the operation and optical principles of display devices, and their materials properties.

« ¥FETAAESE (Advanced Physics for Electronics)
QURIASY MR [P AIBES 7|Be 2 ABE 225t V¢t 2AIE0| U 0|E S8 S84 Y A2 T2AMES RIHSIC)
B 400 0|2 U I2AE WSR2 IMEIC}

This course provides an advanced physics to understand and develope high-performance electronics. Students will have
an opportunity to work with interdisciplinary challenges in the field of advanced materials.

« F¥I=A-FA (Convergence Semiconductor Processes)

2 WFOIME st gl S2f 22| 2 OIS F1E5t7| #I5h SO ol SRRttt 2|1 AAMCH Bt=a| At ¢
W SEOI| CHal AoHstct

202584 UBCHERR wshy



This course focuses on the operation mechanism of various convergence semiconductor devices and processes for
manufacturing. And, the recent research progress in the development of next-generation semiconductor devices will
be introduced.

T2 HMAIAE CIRERL AHof| Chst OIBHE 7|9= X8 |SHZ, MM SR 2218 V5t Ol E8% S& GIE

The course helps students understand the sensor system design. The course provides general introduction to sensors,
their principles and applications. The course also provides knowledge about data obtained from a single or multiple
sensors and their applications.

FENIAXNLAEE (Special Topics in Convergence Energy Materials)

2 Wib=2 O LAY of|UR] Yo 88kl AAME AVISHR, SiE F0k| 249 HTHIE SRS M2 S-aA
2 ZL0IHA| 20| JHLE =it

This course introduces new materials used for power generation of various new and renewable energies, and
promotes the development of new fusion materials and fusion energy fields by sharing the latest research results in

the field.

AAZATLZ (Electronic Structure of Solids)
2 U532 1Ae| 2S4S ZEA = MARRE Oloffoty| I5h 7|2 22ete SESItt 34, B, R4 Q| ™A E Hig
o MIIMEEY, YAEES Olalfsict.

This course is the fundamental physics to understand the electronic structure of solids which is critical to understand
physical properties of solids. This course deals with the electronic transport properties and guantum physics on metal,

semiconductor, and insulators.

3

Hlo] QA& (Biomaterials)

2 U=0|Me dAlEe A2 THEut E401| 2ot ZofBitt ot AR Arfo| Az U J|AH[Z E4of Chsl 22t
aiiE AaHe| =820l CisiM e Zelstt.

This course deals with the concepts and characteristics of bioengineering materials. it also lectures on manufacturing
method and mechanical properties of biocompatible materials, as well as the compounding of this materials.

X2 H4785t (System Design Engineering)

4 A|AEIO| SiMut AF201HS 7|82 A|ARIS OfsHEt AARIO| QR A L AIOJAA|, AENHS: SHM, Ik FHo
MO 71" U AAR HAH SE CHECE oA U HA| E2 DHEYS 08510 Chah AIARIS MASIo AAR UAE A3ICE
This course deals simulation and analysis of dynamic system, stability analysis, design of control system, state variable
analysis and nonlinear control. Using Matlab as a CAE tool, system design will be realized to a target system.
FHE2Ed (Human Modeling)

Qo] 2= A|AHI0]| Chgt £5t2 AR £2[shAM 7| T2l Jef RA2 S0 Cisto] e&st, ZREE 0|83 7t
| et A|ARIO| A5 TSI,

Mathematical modeling, numerical analysis techniques, and graphic modeling for the musculoskeletal system of the

>

human body are studied, and a virtual biomechanical system using a computer is introduced.

BIdAREE (Advanced Composite Materials)
2 FoMe Li=SgAe| JHEat 7[A1A £40 2510 Zolettt E5t DEA|A| g, =571 SgA, s54ET



S0l Csll Z=E4, TS, T=S540i| Chsll Z2lott] Cifet SHEAZH0IML| 7|A12 HS0| tieiME 223t

This course deals with the concepts and mechanical properties of nanocomposites. it also strength behaviour, fracture
characteristics and fatigue characteristics of polymer base composites, metal base composites, and metal laminate
composites are lectured, and mechanical behaviour under various environmental conditions is also lectured.

AAAE2]5E (Magnetism and Magnetic Materials)

LAtAS0]| 7|Hteto] A ut ZME0| V| Y2|E B, AMAet 2L St A/O0|, At ZHE0| V|2t S0
ot 7|22 4S8 &5ttt

Students will learn basic principles of magnetism and superconductivity based on quantum mechanics and acquire
basic knowledge about physical properties and phase transition of magnetic and superconducting materials, physical

properties and applications of magnetic and superconducting materials.

HEHF5t (Surface Science)

3 Aale| Olo|3 =/l AHUZO| T2t Fdsl= BHOIMC| 21t HES natotnat Sict BH 715310 e S2l/25H
£ Hapt A9 21E /90l 0|=|= IOl CHSH 0|23 12FS AZotnat sict

The basic study regarding surface layers present to micron-/nano-sized materials is suggested, with an in-depth
investigation on surface functionalization techniques determining physical/chemical properties of materials.

FHYAHES] (Physics of Surface and Interfaces)
2 pEe =

20| 23 L AHOM LojLhz 22| L S S} Ol21st SiAe| HRA = AR 29| BfAHLISO|
Cistod CHECEH S5t Ol2fst B L ARie| E4E8 2dsty| 2Ieh 245t U H0|F 7Y S st M L AH 247 -s
This course deals with the physical and chemical phenomena that occur at the surface and interface of matter, and
the mechanisms of these phenomena on an atomic or molecular scale. In addition, students will learn various surface
and interface analysis methods such as spectroscopy and microscopy technigues to measure the properties of these
surfaces and interfaces.

IR A =F 5t (Advanced Energy Materials Engineering)
P2N/w7| Mt MZE O|ES B A, O|2F MR SO Of|HR| A2 2210] 2|2t 0|5 ARl ABLlE 29| £
a219] S 2Ok L M S| thisto] skadttt

t=]

=)

0l

mun

This course will learn about energy to rage devices such as solar cells, rechargeable batteries and learn about the
materials used to make these devices. Applications field of these devices and the trend of technological development
will be discussed.

THE JAAA R (Forontier Ectronic Materials)

2 WR0M= 2|zl Lk 20| Qfs LIEHH= 7|4 S449| HktAol Cish S&stct. d2| 1 HA| AZI0|M 2zl Lt
TZ A0IE Sall U7|H S48 SefhFl= Eotol sl AiBict.

This course focuses on the relationship between the nano-structure of materials and their electrical properties. And,
the selected recent research results about improving the electrical property by modulating the nano-structure will be
introduced.

JIEAAZ (Polymer Materials)
DEAE FRAZ, WAz, dAflz S At [t
Az2Ao| 2E0|| Cisto] S&sict
Polymers are materials used in general industries such as structural materials, biomaterials, and electronic materials,
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and learn about the physical properties and mechanical properties of polymers, their applications, and their use as
various complex materials.

|&A718k8t (Convergence Electrochemistry)

A7 |2tetof chgt 712201 A HiR= A2 SAC= S0 7|20l MY|eelolgez RE ou4z|, 2fefEd, da3de S0
CESt OIS HISIOR TSt HIIBISIASIO] Cisto] ST

This course will provide introduction of electrochemistry and fundamental understanding on electrochemical reactions
take place in electrochemical systems and various related theories.

3742 (Optoelectronic Deiveces)

Bt S200f 7|8tsto] MY A E dog = e [Y|H LS Helk|7ls Cidst Axfel 2|et 1 88 HiRCth
Students will learn the principles and applications of various devices that convert electrical signals into light or light
into electrical signals based on semiconductor physics.

FHAEE (Physics of Dielectric Materials)

A2 Iet Y ARpASl0|| 7|8sto] RAA| el T2 |2l HiIRL, |RUH S4at M0l & 7|zt S840 thist 7|=2AE
S5t

Students will learn basic principles of dielectric materials based on the electricity & magnetism and guantum mechanics
and acquire basic knowledge about physical properties and phase transition of dielectric materials, physical properties
and applications of dielectric materials.

FHlEHo]AF 8 (Human Interface Engineering)
F2 QIE{mOIA ClfQl 2i2i0f Tt 712 2i4jt B212f 1Y B A7 45 28| SHS MTBLCL F3t 217 33t
Olzj| 25 A|AE A7 LU ZIZ0IAQ| Q17 43 EMHS ZEFICH

This course provides the student with a basic knowledge of human interface design principles and the nature of
human interaction with their physical work environment. The course introduces cognitive engineering, ergonomics,
system design, and the nature of human performance in the workplace.

Y§3EE (Advanced Nano Convergence)

Lizo|3t 843 0|2 U SBROIE A7K6l0, Ly |it S8H4%) U A4S S8F A7 TRYES HBIC

This course provides concept and theory of advanced nano convergence for matenal science. Each students will
perform individual research project through the class.

IZHE )AL ZE TR (Frontier Materials Colloquium)
OHE|OAZY 22 R AL = LRAHA 2YE S8t 227182 Sall 2|14 F7E st Olshsict.
This course, Frontier materials Colloquium, is to understand the latest research on the emerging materials.

ZA7/ME (ntroduction to Startup)

2 22 7l Ol HYS 9B 712 AMS ABots A SEE BC), PHRE 9 55| 24 U 718 713 B
Zo| WS A2, MT, B, =2, £t RS UF AYARH 2 U 0PI SOl AIAS HBIC

The course aims to provide basic knowledge for technology-based enterpreneurship. It provides knowledge such as
patent analysis and evaluation of technology value for securing IP, finance, tax, accounting, labor, and business plan
prepartion and marketing necessary for startup and management.
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« ZYAT (Startup Practice)
2 =2 ofH| 2 52 27| Y PSS thaez A 2y 1HEE HEY
L HEIES 7|31E MSTIct

O||
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njo

SHZ2 SICt L5 AR HIE MOjLt

The course aims to mentor the actual start-up process for prospective or early start-up students. In addition, it
provides opportunities for industry mentor seminars and mentoring.

o ZAFH AT (International Research 1)
oA ZSTAE Sall 20|11 45 ATEESE AFSICt
This course provides an opportunity for an international research.

« ZAIFEH A2 (International Research 2)
2 BEATE Saf HOJF0|D 4% LSS AB3ICH
This course provides an opportunity for an |ntemat|ona| research.

s ARAAGN LA =EAF1 (Research for Advanced Materials Engineering for Information and Electronics 1)
2 222 DAEOAMWSTATL 0| =22 AN5P| Yot 7I2S BB,
This course provides a basic and advanced information to complete a resaerch paper for master course.

s ARAARN LA =FAF2 (Research for Advanced Materials Engineering for Information and Electronics 2)

2 UZF2 ZHEOAFRIHTAT SHlio| =2& 2gstY| fIst 7|28 AlSSiCt
This course provides a basic and advanced information to complete a resaerch paper for master course.

202584 UBCHERR wshy
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[EE2]

* FAAH (Quantum Information)
QAYEO| 0|21 SE2 HiR= 2A=0ICh FRH|E, AAIYANLE|E, LAKFE, BRIGAS Z2 YAPHE9| 0|25 sl 1
S8at gEst 24 AZu0f Ce AESICE
This course provides students with an opportunity to learn quantum information theory and its application. It covers
quantum bits, quantum algorithms, quantum computers, quantum thermodynamics and so on, and the recent trend of
cutting edge research.

+ A4S 21,1 (CryptographyI,I)
AT =2 A7), AToto| Cifst DH-CH} HICHY, RARARIE, HAMY, AS9| HEQI 20| S80i| CisiA &6t
Introduction to cryptography, Various models of encryption - symmetric and asymmetric, pseudorandomness, digital
signatures, and network applications to cryptography.

« ¥A38t (Quantum Optics)
Largstol 7|2 Ol22t 240, A2t Hell, Bl &t S0 Cisl ChECt

O—|O

This course covers the basic theory of quantum optics, lasers, squeezed states, and nonlinear optics.

« FAE935 (Quantum Physical Chemistry)

oz |e] A2PHEE Sall oA 22, Tts WHA, 22 L ZAfe| 251 HAR: 01, 2Ah2ds
ZOIBICt LAOIM CIR|Z[= LA 40| 3t5t BEES Olstish= Cloll o€ E8=l=A| Olshst?| 2lo
s, HAF R0 Cit ofH2| E2| LAEEE Olstisty, 0|F 7[8e2 ZAtMO0| SHO|Lt BFEEES0)M T
4ol Cist LS Sh&Sitt

Introduction to quantum mechanics in physical chemistry, based on quantization of energy levels, Schrodinger wave
equations, atomic and molecular motions, orbital theory, theories in molecular spectroscopy, and perturbation theory.
Applications of quantum mechanical backgrounds to the understanding of chemical reactions, in terms of 1) molecular
degrees of freedom-translational, rotational, vibrational and electronic levels, and 2) electron transfer processes-

transition state theory and reaction kinetics.

FAARARISH] | T (Quantum Information Science I, 1)

U2t L2 Zat LAY EHO|RL| A7H, Shore| AQ1-R5l Yn2|F Grovere| AM L12|SE Hlol= AILNEZE, AT
HHo|| tHshM ekEstict,

Introduction to quantum algorithms and information theory, Quantum algorithms including Shor's factoring algorithm and
Grover's search algorithm, Quantum error correction.

0

oy (Computational Physics)

2| S AT & e TS LAk WS AJlst 0| E8oth= ZI"'% Z2C} D|2YFAe| ShE Fote CHASH
02|ZE UL, CIOIE] X2|E fIsh F2|of et 14| MElE Vlssh=0| B2 Monte Carlo method, HARLRE Alkket=

density functional theory 2| 7|2 7HEg HiRL S85H= WS ASIC

It covers the introduction to various numerical calculation methods to study physical phenomena and to have knowledge

Wo
e e

o
N

U

to utilize them. Students will learn various algorithms for solving differential equations, learn basic concepts such as
Fourier transform for data processing, Monte Carlo method for describing solid state, and density functional theory for
calculating electronic structure.



« A&48}t (Computational Mathematics)
At SSollM Lelich= ZAo]| Cifst 2| 2R £33 siE, T 21doiMel 514 7|29t £=2|7[#0f CishA ShEsict
Mathematical modeling and numerical solutions for problems in industrial and engineering, Mathematical foundations and
numerical schemes in deep learning.

FAAFELAIEH A 1,1 (Quantum Computers and Simulations I, 1)

zZ[4 A2 HESR 7|aS Zolete YRS U QRp ATo| Al AA2|9| FHIEE MSshe YAt SAVIE AHAske
7|Ea 2t Aol Ity L S I9| ofiiel YR |20 ChoiA ST

Introduction to quantum communication and quantum cryptography including the state of the art of quantum networks,
techniques for building quantum repeaters that promise to deliver qubits over long distances, and one of the most
famous applications of quantum cryptography, quantum key distribution.

343} (Optics)

59| 712 Hel=AM Hrpime| 7124l g3, WA MElEl 2=, JIskEe| U=, VIskaslof et 2HO0IER +RIE,
24 & 77| S8 HEChL S2IEEe| 7|2Vt Ele ZH0I20 ZHdA|, 3/Z0I2t oo ME +AE, 7YY, 23Tl ofst

do| 3|4, 3&&st, 2YYst 2 CIECL

It covers the fundamental principles of optics, fundamental properties of electromagnetic waves, electromagnetic
potential and polarization, fundamentals of geometrical optics, phase theory and aberration theory by geometric optics,
imaging optics. Interferometry, which is the basis of physical optics, interferometry, diffraction theory and aberration
theory, coherence, diffraction of light by ultrasonic, metal optics, crystal optics.

W= &5t (Semiconductor Physics)

BIAo] AR, MEFR, ARYY L 290l 2t V12HR AREE S|l pndEl, 4E7| H®, MOS, MOSFET,
HAH = EHRIAEO| A2fYY L 023t B=Afof 2AE A E & 4 U= 7IZAME ST

Students will learn basic information about the atomic structure, band structure, fabrication method and physical
properties of semiconductors, basic knowledge of pn junction, Schottky junction, MOS, MOSFET, field effect transistor
and research related to these semiconductors.

« 1FE3}8 (Advanced—Physical Chemistry)

Gost V(a5 AtHet BANLZRE, YAOIE, V(A UH|, IH2 5SS HERe= =5t Crefa 201 e CHStMES
Chao=z =e|atelo| 7|24 THES 712X|BA, S5H 2Z0IM ARt EAZHS0| 28El= /HES EYsks ol =22 &Lt
Overall, it discusses thermodynamics, electrochemistry, change of phase, molecular tectonics, quantum theory, gas,
liquid, and solid theory. It will introduce the basic fundamentals of quantum-mechanical theory and statistical

thermodynamics in chemistry for graduate students in multidisciplinary fields

ITFFAPEO|E (Advanced Quantum Information Theory)

ARG AERT| F AP0 g 0|21 2o CishM st&stct.

Purifications and fidelity Naimark's theorem; characterizations of channels, Semidefinite programming, Semidefinite
programs for fidelity and optimal measurements, Entropy, Continuity of von Neumann entropy; quantum relative

entropy, Holevo's theorem and Nayak’s bound, Separable mappings and the LOCC paradigm,

FAFALAS 1,1 (Quantum Communication and Cryptography I, 1)
2 A2t HIEQIR 7IeS Eelohs YRS U R A2 A, F7{2|2] REIES AUESIE At SAVIE A2sks 7Iedt
YA YBO| TRy LR SE 2| SHLIR! LAF 28O ChatA ShEetct.

Introduction to quantum communication and quantum cryptography including the state of the art of quantum

202584 UBCHERR wshy



networks, techniques for building quantum repeaters that promise to deliver qubits over long distances, and one of
the most famous applications of quantum cryptography, quantum key distribution.

FAAMJLE 1,1 (Quantum Sensing and Measurement I, 1)
A2} A|ARIS oSt dU HA 2 2HE 2[5t 15 TI& EMES OlsiEiCt

Understand advanced technology exploration for precision sensing and measurement using guantum systems.

FFALNEE (Advanced Quantum Algorithms)
LAB|20t T ZAIE oidote YAt Y12|S, YRt BRE s oA, LAt Lae|Fe| 22 Mol ChsiAM &Sttt
Quantum circuits, Quantum algorithms for algebraic problems (computing discrete logarithms, the hidden subgroup
problem, quantum algorithms for number fields), Quantum walk algorithms, Quantum algorithms for simulating
quantum mechanics, Limitations on the power of quantum computers, Selected recent developments in quantum

algorithms.

Z|H3}o]2 (Optimization Theory)

8 9 Ui ARlel B3 438 0128 IR0 ARl BAE QAR Ol SHE 7IPE 28 SER B0 22
LigoRs 22 23, 22 34, OfF 012, KKT 271 SO Zatein], SAI AAGD LIEYIT0] 43| 20| HB3H= ARIS
ofgict,

This course studies optimization problems that include linear programming, nonlinear programming, and convex
optimization theory. Main goal of this course is to develop a working knowledge of linear and nonlinear optimization
such as the skills and backgrounds needed to recognize, formulate, and solve optimization problems. This course
includes convex sets, convex functions, formulations of convex optimization problems, linear optimization, duality
theory, the Lagrange dual problem, and KKT optimality conditions in theory. In addition, this course includes practical
optimization problems for communication systems and networks.

WA1HY (Fundamentals of Machine Learning)

2 WNE2 MUl 2{del 7|2 AFoRM, AEskE Y BIR|EsE, FviEA U 25, CHRt 23
Cloe] &[4, 2h2g 2 Yst 413 S, Hl0lE] 2t il 21| OfSHE I8t 7|22 oj2n), AAY oSS S5 425
78 S8 ChEC

40| Oft 1 54, 0

This course covers fundamentals of machine learning. The topics include supervised and unsupervised learning,
regression and classification, a variety of loss functions, outlier rejection, overfitting and regularization, neural
networks, and so on. Students will work on practical examples and numerical techniques to familiarize themselves
with the covered topics.

Z35H5 712 (Reinforcement Learning)

29| L§22 Markov Decision Process(MDP)S 7|HtO2 2515150| 7idnt 22 12 AE SEASIC) Bellman Y&AIS 0|2
5101 Markov Decision Process(MDP)OIM 2|49| policyS &+&5t= Prediction 2 Control 0|28 Sk&SICL AA| episodes
0|&510] policysS sk&55H| 215t Monte Carlo WS 22E] Q-learning, SARSA, Time difference(TD)2 S+&535tCt MDP
0] ofl ARl FatHol 2Alo HastEE 28317 215101 DQN, AC, A3Cet 22 L12|SS S5t

This lecture earns the concept, purpose, and components of reinforcement learning based on the Markov Decision
Process (MDP). The prediction and control are studied to learn the optimal policy in Markov Decision Process(MDP)
using Bellman equation. In order to train the optimal policy from the actual episodes, starting from the Monte Carlo
method., Q-learning, SARSA, and Time Difference (TD) are studied. Algorithms such as DQN, AC, and A3C are learned
to apply reinforcement learning to actual tasks which are non-MDP situations.



« 3-8335r57}1,2 (Advanced Topics in Applied Optics 1,2)
Folnt guaret fAst 2|4 0|20 AEE N6, A AFE £ £ Us SHS HIZES it
a

It introduces the latest theories and experiments related to optics
ability to perform related research.

nd optoelectronic devices, and gives them the

HEZAETEZ (Advanced Topics in Condensed Matter Physics 1)

=2 S| 20| TSt 0|21 AEES AVBICE OIS SAIH, T2, phase transition, glass transition, 222t 01| Tt
21} X-ray, Raman scattering, photoluminescence S0i| &5t 0|2 L A5 BHHS AJ|GHH, FAIHAY 2 L ZE2H0|
LIO|E H|ZA Bt=xoiM HALZE, SHEAE, 22N, HALS, 01 Aef S BIZE vteXio| S48 CHEC

This course introduces various theories and experiments in the field of condensed matter physics. For example,
theories and methods of X-ray, Raman scattering, and photoluminescence are introduced, and the atomic structure
and chemical bonding of orthorhombic bonds and chalcogenide amorphous semiconductors are introduced. Disorder,

S oo o

electron transport, and pre-eutectic state.

« SAEZETEZ2 (Advanced Topics in Condensed Matter Physics 2)
STSZ 22| 20 CYet 0|21 s A7NRICE OIS A, £2M MAIME] 0|85, HAkeE, &, percolation S5
220 U 33 Aofl Ciistod CHR, BIEA BH=X| AR1Q1 EfQIMR|, BAD| B, FHUR|LAL, YAEM|AE 2|22 S

— o

This course introduces various theories and experiments in the field of condensed matter physics. For example, it deals
with two-dimensional and three-dimensional systems such as mobility, electron transport, diffusion and percolation in
disordered world, and deals with amorphous semiconductor devices such as solar cells, photocopier drums, image
sensing devices and thin film transistor position devices.

A4r2-§ (Computational Finance)

2HZZ Y FRtEY 12|10 18 $£2|UYHE 0|80 p2lF3 82 AI0IAMS] HI2EEARA|
CisiA SHEStCt.

Numerical solutions of partial differential equations in mathematical finance using Monte-Carlo simulation, finite
difference method, and advanced numerical schemes.
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gAY A 2844 (Digital Systems Design)
g R A|L-E Olstist JHLsAH 2|4 ZRE A2 OF7 ||t IR AT 2| O |Eix{0]| Cist 2|40 H40|ct,
1T 22| A|A&DF CPU 2047} ZEH=|0] QUCt Of 2HHolM B

HiF 2l LAY ALl ZED[C 2 28I AeE 2ot AU
2|, oojZafold, 2lEf0|Y, 2Y, HETY T = oot 22 LA AILH 24 O |HIHE CHELE Eot 3 & Mzlgnt

22 A 2Aof thgt 2[4l A7 WE0| ZR=0| Tt

For understanding and developing advanced digital systems, knowledge of state-of-the-art computer system
architecture and digital signal processing architecture is a must, since most digital systems include CPU cores and the
signal processing systems for multimedia and mobile signals. This course addresses digital system design architectures
such as parallel processing, pipelining, retiming, folding, unfolding and strength reductions. Also, the updated
coverage of design issues such as power and reliability are included.

FAPRAY 1,1 (Quantum Information Experiment I, 1)
A2} FE A4S ZAlH| S TS AL A AY 52 BT

Experience designing and performing experiments to investigate quantum information phenomena.
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 VLSIA|A®IAA] (VLSI Systems Designs)

2 =2 o] Y Z2 27| Y SUSS UeE A Y IHHE HEY st= AS [HR S0t E5 A HE
NojL 2 HIEYES 73 AFSCh 2 AF0Me AA- ZHOIAM SoC(CMOS VLSI) dAle| 7|28 CHELL FAle
CMOS 712, 28 =2| Y &2t =2| 42, SoC &4 &2 L &, Coje] 3= 4|, oi=e| 44, HIAE L 4F, &+ =4
A0l clist ZEOICL CAD =7E AESt ZHEQE Il S C2IQl Z2MES WSS,

This course covers the basics of SoC (CMOS VLSI) design in system perspective. Topics are reviews on CMOS basics,
combinational logic and sequential logic designs, SoC design methodologies and tools, data path design, memory
design, testing and verification, and special purposed design. Front-end and back-end design projects using CAD tools
are included.

RFYASZAA (RF Integrated Circuit Design)

0| 24=2 RF/OIEZ1 3|2 0|2 L BH=A| |20 Chet 2taFet A02 A2feiCt B4 312 AA0| ARZst| {5 &2 I\/IOS
JHO2 A 55 U o5 210 2R U A2 CHRCEL HYS 57|, UM, VOO L Y Byt e S S &
Ed=o] 7|2 YUY 822 =20 AAIE oA SI2E AFZSI0] SESICt oRR|ateR 24 S4 THMEUE M2 23o| A\t

OIS/ES, 4= 33 Helet 22 AlaH 42 7idS tatt

F_._

The course starts with a brief introduction of RF/analog circuit theory and semiconductor fabrication to provide
background for other course topics. Modeling and fabrication of active and passive devices fabricated on silicon CMOS
process are presented to use in wireless circuit design. Basic building blocks for wireless communication front-end such
as low noise amplifier, mixer, VCO, and power amplifier are studied using example circuits published on journal
articles. Finally, system design concepts such as cascaded gain/noise, sensitivity, dynamic range of wireless
communication front-end design issue are examined.

ARALZAMYHE T (Computational Methodology for Electronic Structures I)

=29 MARLZE Ofsfistl AHlbtoty| 2fsf RS 7240l WHES AT2Ct AT 23S SoiM A=st= 22|23 ground
state@| HAEZER} CIASH excitation S2tQ| HAE Lot2 1 A3dut 0|29 HAZ Ofalshr| st LE0| JIYEC.

This course introduces fundamental methodology of calculating the electronic structures of materials. It provides the
relation between experimentally-observed quantities and electronic structures in ground-state or excitations to make

a connection from theoretical study to experimental observations.

AAFZALEHZET (Computational Methodology for Electronic Structures 1)

SiZH 71 OOl A&l QU= pseudopotential methodOll CHaH B O] BHHE EO2 HARRRE LS 4 Q= empirical
pseudopotential W} density functional theoryol] CHSHA] ATHEC}. Hamiltonian2| HEHSIS & 9_F CIFSt basisS LOR2ELCt,
This course introduces fundamental methodology of calculating the electronic structures of materials. It provides a
basic idea of pseudopotential method, which is applied into empirical pseudopotential method and into density
functional theory. Students will also learn various basis sets for the matrix representation of Hamiltonian.

B A 4223 (CMOS Front—End Fabrication Process)

2 JEOIME Bt=d| 2 3S She CistME tieez BieX| YA3=2E AlAstks o2 71| 347[-o| cishA ofsiE
=S Sith O QU510 2 S22, 215t 34790 gt 7|20l 2|48 ElSsiEN, ZEEUE JHo| M M-S Olsict=S
ICh YRS ZHE ATHE SHEA Bt HAZ|Zo| Al 71e i Y220 EE0| CshME: Yes Sict.
Technology for Silicon Semiconductor IC (Integrated Circuit) chip which is the basis of modern electronic systems, will
be covered, focusing on its historical background, structures of modern semiconductor devices, and fabrication

processes. Current and future trends of semiconductor IC technology will also be discussed.
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« FAAHALOIE (Quantum Information Research Intern)
LAty arst Zofe| ZLHR| Atett AT T1E0)| 205t
Participate in research projects to contribute to the development of gquantum information science under the
supervision of experts.

FAPJRIAALAA 1,1 (Quantum Information Research Project I, 1)
UAHEtet ged Gl Z2AES et 1 Al ZUE =5 4 USS A=t

Conducting research projects related to quantum information science and deriving the research results.

¢ 337HE 2|8t (Space Physics)

1Y, B, WMol 2|3, delE L RSTV(oIM LojLhz Selutdel A7Y. Thefst AIAR! ALO|OfA UojLt= 42280
e =0t

Introduction to physical processes occurring in the sun, solar wind, and the magnetosphere, ionosphere and upper
atmosphere of the solar system bodies. Emphasis is given to the interactions between these diverse plasma systems.

2 |
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« Addlolel @79 E 8 (Advanced Data Computing in Physics)
ZREIE 018510] 22| ZAIS Sl ZSIY| 9ISt Ciast FAIS CHEC AIB2014E I8 24 £2[oiMd YRS aolst &4
HRE T22US Sall FH6I, 2AE oMoty IEt Clole] 2MEE CHECL S3AIsE 0I&510 EufHez H[oES
Mt HAS 2S00, SAHEE J|Be2 S2[5H JHEE ASETE GPUS BIRSIO ¥E L 24U ZRE &3S 0|&8%t
AMEE Y YysS A8t

This course covers various topics in the physics using the computer programs. Numerical methods for the computer
simulation of physics system and analysis technigues to understand data are introduced. For the data analysis
techniques, ideas from the artificial intelligence will be used to select data and extract useful information. Hypothesis
testing on the data based on statistics will be applied. Students can have exercises to writre own computer programs
which is based on parallel and distributed computing environment such as GPUs.

» 193855 (Advanced Financial Mathematics)
SHEA[00|2 0t EE2(2{3} 0|28 0|88t ZESE2|R MEH 0|20 ChoiA SHESICE

Portfolio selection theory using stochastic control theory and stochastic optimization.

.
o

1 Z A5 HE=A] (Artificial Intelligence Integrated Circuits)

2 ZZ0|Me Balde fIgh FA| 220] Cish YOK2Lt 0| 2lol| Hi'de| S2 IS 22TH0|M SAlct G 524!
QCAO] O|ROR|A & 4= QU= CifSt 22 7|He FAISICE. 2201 2/X2tE SIS OfL2t SH50H| 2[22tE =IO
CishiM= oR2Ct

In this course, computing architectures for deep learning will be analyzed. In particular, the mechanism behind deep
learning will be analyzed in terms of circuit efficiency and various technigues employed to achieve the efficiency will

be studied. The focus of this course will not only be on optimized hardware for inference, but also on learning.

$8E2¥227]81 (Applied Physics Colloquium 1)
SE22F 227|122 Sl 24! HFE Yot Ofshstct.

This course, Applied Physics and Colloquium, is to understand and understand the latest research.

$8E¥227]82 (Applied Physics Colloquium 2)
SE22F1 227|122 Sl 24 HFE Yot Ofshstct,

This course, Applied Physics and Colloquium, is to understand and understand the latest research.

202584 UBCHERR wshy



>

e

[
o

P Al

S

Al

2024.03.01.

(ZY=2Y: Department of Astronomy & Space Science)
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(Y=2st2|H: Master of Science/Doctor of Philosophy in Astronomy & Space Science)
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