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-AMTH1009 O|& *—E—?’—'f (Calculus)
oA B140| O)g HE 0|21 1 SBO|| Cf510] ZEICH
In this course, we study the derivatives and integral theories of functions(functions of one variable), the partial deriv
atives of functions of several variables, and their applications.

-APHY1000 =231 (Physics 1)
SN2l HutE2 22| 0| CiEt 7|2 JHES OlSHAIZICH R2 s, IE2|, SHAS CHEL

First part of learning and understanding basic concept of physics and physical thinking concentrating on mechanics,
waves and thermodynamics.
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1 (General Chemistry and Lab 1)
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General Chemistry and Lab | provides the core concepts of chemistry with the science and engineering majors. This
course is the first half of the two semester general chemistry courses. In this course, the descriptions of the nature
are explained at the molecular level with the chemistry terms. Students are expected to have taken the general scie
nce class at high school.

-SWCON104 /mojM=Z2 38U (Web/Python Programming)
Y D22 yap Ofo|M T2 2ol 7|2A0l LIRS HIREE SiCt l T2 202 HTML5/CSS3/Javascripts A
WebAppE U222 M, S20|HE LS TtsotH Sttt OF22] Node s& &5t At T2 12U & & JYES
St mpojM2 712 29Ol CHet OlSHE 4l 4 UESF Bict,

= _I_OE

0

Learn the basics of Web programming and Python programming. Web programming enables client development by
developing WebApp using HTML5/CSS3/Javascript. It also allows server programming through Node.js. Python mak
es it possible to understand basic grammar.

-AMTH1004 MECH4 (Linear Algebra)
ol MA|, HHEA TtRA AXY, LHH, HIEZZ YR=2], 713, Kenel and range, M& &3 Eigenvalues and Eig
envectors, CH2I3t, 2[A2MSH S8 S5t
The course treats linear systems, Gaussian elimination, inverse matrix, determinant, inner product, vector space, linea
rindependence, basis, kernel and range, linear transformations, eigenvalues and eigenvectors, diagonalization, and le

ast-square method.

- UXEE| AL APEE (Quantum Physics and Quantum Information)
0] }=2 0|3 E HHe R, YAtAESte| 7|22t SEEO0IE CIEC} YRS HIR7| 2t 7= $80lM A|2Fst0]
Haalate] 7|1z, grtdste| v, AR FHE st F2lA|, S LRIE, RS, FAEREY SS ot 25t
= | |

FEOM SEY 4 AUCE A2 MY E0I2 2U2E BMStE SHES2



This course is intended for science and engineering students and covers the basics and applications of quantum me
chanics. Starting with basic mathematics to learn quantum mechanics, you can study the basics of classical physics,
background of quantum mechanics, physical systems for experiment implementation, superposition and quantum en
tanglement, quantum communication, quantum computing. This course can be a starting point for students seeking
a career in the quantum industry.

- APHY3100 ¥Xt¥st1 (Quantum Mechanics 1)

ditiE2(9] 7127t 2|1 BEAL Uerls S dHY|E9 7I=20| Ele LA ee] V=gt 712012 R, EE
Cret S2(AO]| Chsh 2 28YYS Bi2Ch LA syt 7I271ES S22 Fo7t s nxstt e
YAt Stof ofsh MEA LHE St 7Y S AUsI=S st

This course covers the basic principles and theoretical structures of quantum mechanics, which are requisite for und
erstanding modern physics. Topics will include classical mechanics and its limitation, the birth of wave mechanics an
d the uncertainty principle, the basic postulates of quantum mechanics, Schrodinger equation, one-dimensional prob
lems, periodic-lattice problems, three-dimensional problems, quantum description of angular momentum.

- SWCON253 7|AH&& (Machine Learning)

JAEtE2 AsA S8 AL-E A58 £ Qe J[BH0| ERACH & A=0lME, 7122l J|AetE o EIE% Mot
AozNHoz HA| 388 M= C =2 AVKSICE Ol2{st Yn2|Eel AR AR gl
=0|E Estn, 22 US Salf EAN FF 2AHS T,

Machine learning has become a pillar on which you can build intelligent applications. This course will begin with th
eintroduction of basic machine learning algorithms, and various techniques and theories are introduced with a focus
on practical applications. The use cases and limitations of these algorithms will be discussed, and training andvalidati
on will be implemented with programming language.

- APCH2102 22|3tstT (Physical ChemistryI)
HAHo=Z Hol= 2249| 012 HAUS A2t JAF £=F0i|M O &5t 05H57| I8t Z|AIS Bi2Lt L& 2RIt 2219
T2, QAR 7ICHEE YFOIZ, Bslo| 7|2 0|22 HjR| Ect
From the viewpoint of quantum mechanics, the study of individual atoms and molecules will be focused and the u
nderstanding of individual molecular properties will be provided : Quantum theory, atomic and molecular structure,

symmetry will be introduced.

=
Cofet 17 DRI E Yt HE HORR S50l

ro

T HIE YE AR 2YoI0], ZY=R YHEO|H LHS
Students prepare presentation materials on research results obtained from various research programs or in the field
of quantum information and present them at the graduation thesis presentation.

-APHY2105 ®CH=2|A ™ (Experiments in Modern Physics)

reithE2al, Z2l0ilM B2 Millikanel R2AY, M2I9| 214, Franck-Hertz A&, HA2Y, EE0 S 20M7| 2 dCiE2

]

gto| JEoll 2¥HR 7[0S T dSS HAZ + US| FoiE2| Ad V|"E Rt

This course helps to learn the experimental methods of the modern physics by performing several key experiments t
hat give birth to the modern physics such as Millikan's oil drop experiments, electron diffraction, Franck-Hertz experi



ment, atomic spectroscopy, and Photoelectron effect.

-APHY2601 ZEYHAMH (Photonics Experiments)
4S 0|23t LIt A4S FEsitt §3], 20|4E 0|83 &S, 7t2AH9| M}, ZHdA|, Fraunhofer 2|14, 37t
O~ TE, Wy, 2383% U 222400 st JES st
This course provides the experience on experimental methods about optics through interesting experiments such as
light covering laser, Gaussian beam, diffraction, interferometer, polarization, spatial filtering, and holography.
-APHY3403 Bt M= MES™A™ (Experiments for Semiconductor Properties and Fabrication)
SE/ARE/BEA SU7|4 HAFTUEMARY 22 S| A2H50| A2 20 e Al 7|52 Hie
Cf. BH=X| A5 A2leh7| st ZE2|A0T| SHS ATt BI=d A28 245H7] I8, C-VeF four-point pro
beet 22 £ ALHRSS F/dsict
This course is to learn the experimental techniques related to the fabrication and analysis of semiconductor devices i
ncluding metal/oxide /semiconductor capacitors and field effect transistors. Photolithography process is carried out t
o fabricate semiconductor devices. To characterize semiconductor devices, students organize the measurement syste

ms such as C-V and four-point probes.

- APHY3613 YA HEAMA (Experiments for Quantum Information)
LAYE (LS, LAERE, SAMY) Z2MAE 2Iet 22AIE 2Y #4485 £, 2M5k= 7|21 AMSett Eat
9| 0|3, YAt 7|2, LAF Lo WHlT|, AR} 2HY, LAF 2R, LAF $HE
27241 S8 cl2c}
It provides an opportunity to directly build, measure, and analyze physical systems for quantum information (quantu
m communication, quantum computing, quantum sensing) processes. This course covers photon duality, quantum k
ey distribution, guantum random number generator, quantum interference, quantum eraser, quantum entanglemen

t, Bell inequality measurement, photon statistics, quantum state tomography, etc.

-APHY2104 #Ci=2| (Introduction to Modern Physics)
Hiurstes EMMAIZ] ATHHo|2} Arjdstel 712 JEe Yol £ EHD |AICR0Me 22y SSERE i1,
O| O|20|| 7|Z3t0 JCHUSY|& Yol 7|27t Bl A, B, HARY, A%2L, &8, EAFS & JthE2/5 At

Ool| Choll 7H2FH QI 2|Alg S5StCt

This course introduces two fundamental theories-relativity and quantum mechanics-that give birth to the modemn ph
ysics from the invariance of light speed and the atomic phenomena, respectively. Understanding of them helps to h
ave basic knowledge about several topics in the modern physics such as elementary particles, nuclear theory, condu
ctor, semiconductor, and optics.

- APHY2600 ZEYAIHE (Introduction to Photonics)

O YR HADIL, YAt U B, BY, JI5HYe S EEYAC] 23 TS SUSO AfEiCt ChaolM EELA
£ ZspiLt Fot R0[ iR O Folo] AAS HBE 4 U= B2 JIZE 22 AUSS FHAPIS B0

This course introduces students to important topics in photonics, including electromagnetic wave, reflection and refr
action, polarization, and geometrical optics. The course is designed to prepare students with sufficient foundation fo
r studying photonics in graduate school or applying their knowledge to diverse research areas in optics.



- APHY3602 Z2|0| &3t (Fourier Optics)
BMO| 31H0|2S AVlst et Falof wet, Sk TeE, ZHd Mot BlZkdd SAel 24, 2=2024T|e| 0|21t
SEE F2 UEL A¥ES L HIMY F&o| 7|1=E8 Z9lsitt
This course introduces advanced topics in optics such as diffraction theory, Fourier optics, spatial frequency filtering, i
nteraction of light and materials, principles of laser, application of holography, crystal optics, and the basics of nonli

near optics.

-APHY3610 M4&=2| I (Computational Physics 1)
£2|oiA BN AT2|SE 0|8510] ST S2| AIAHE Ofsist= HHES HMSTICt.
hong HiRD, O|&0| 22| 2AE ARH T2 M2 JFist= W, 2AE 27|96t

ZAE EMot= S iRt

This course offers an essential approach to understanding complex physical systems through the use of numerical m

M 2EE T2 I3 Qlofel
Y

25A Ve 48 3y, 12

B S

4 1

=~

ethods and algorithms. Students will learn how to translate physical problems into a computational framework, devi
se numerical methods to solve them, and analyze the results using Python, one of the most popular programming |
anguages in the scientific community.

-APHY3202 ¥Xt¥stn (Quantum Mechanics )

AES HAHOZ oSttt 8, 24 S2AE Y| fIE OFYYS 2511, 0| tefet S(ado| HEY2Z A

A
2|34t B0 sp|sel OIS SEE St

This course continues "Quantum Mechanics | and covers the basic principles and theoretical structures of quantum
mechanics, which are requisite for understanding modem physics. Topics will include quantum description of angula
r momentum, three-dimensional problems such as a hydrogen atom, quantum-mechanical treatment of electromag
netic field, perturbation theory, atoms and molecules, radiation of atom, and scattering problems.

-APHY3612 ZXHHFE (Quantum Computing)

o
BEOME SAAL SAPYEOIEe 22 el

=2 7120 YYUSS Aottt Aot dargsol 7= |2
== S5 20|, SR CiYEt sty FAHSS H= UM THECH HA, SRS YRS FY2al 7|2
Ol YAAO0|ES HES A7M510] 2HAAAL JHFS 2SI, O YRHOIESS TS| It =2/H YEsSH
H2|E Hi2C FAPEY0| dESts OIRE 27| 2lsh EE 2 Loy FALN|SFo| AL Olsst=S et ot
Aoz, AL U oS fot Sy 242N PRIRFYO| Y2let YYS LIEH

This course introduces the basic principles and the elementary methods in quantum computation and guantum info
rmation. After a brief review of linear algebra and the fundamental principles of quantum mechanics, this course co
vers essential and diverse topics in quantum computations. First, it introduces the properties of elementary quantum
gates for universal quantum computation, which are the building blocks of quantum algorithms and quantum com
munication protocols. The physical methods and principles to implement elementary quantum gates are also covere
d. In order to grasp the idea of the quantum supremacy, some widely known quantum algorithms are reviewed. Fi
nally, as a essential core of real quantum computation, the quantum error correction are discussed.

T

-APHY3614 YXHEHSE (Applications of Quantum Information)
2 =2 3=/t & L2|S0t LR HAlY
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This course covers the application areas of quantum information, such as quantum algorithms and quantum machin
e learning, to students in applied physics and interdisciplinary majors. This course can directly help improve the skills
of students seeking a career in the quantum industry.

- APHY4609 ¥AHEESIERIO (Quantum Information Hardware

O ZolofM= Lt Freel 3—.*' H—f°| ag Eiﬁﬁl 2ot YAYE SIER0] SESO| sl 1Y

~

0

Iecture we will delve deeply into the critical aspect of quantum computing: the hardware platforms that und
erpin its realization. There is no one-size-fits-all solution in the world of quantum computing; instead, we encounter
a diverse array of platforms, each with its unique strengths and challenges. As we explore diverse platforms, such
as superconducting qubits, trapped ions, and photonic qubits, you'll gain a comprehensive understanding of the har
dware driving the realization of quantum computation and how each approach contributes to the vibrant landscape
of quantum technology.

- AMTHA4022 L XA AO|2E (Introduction to Quantum Computing Theory)
2 =2 24 S 20k S2| SILIQ AAAILOIM 19| 7|2 HIZO| &= £80|E2 YOotE2Y, 1 45 0|E
| BFEIT} O|RO0LIR| R5h= ALSHE, 018 YA AREIE S 2o &= A=71E HIRCh
In this course, we deal with the basic concept and mathematical foundation of “gquantum computing theory”, and i

S3104

o
r

nvestigate some examples in which quantum computer can show efficient speed up over the best known classical ¢
omputer.

-SWCON201 LEALASWIHUERHGIE T (Opensource Software Development Methods and Tools)
ATEQ0] Vi st YHE W &0 CisiA LEAA ATEQOIE 7(Hte2 5510, 2|54 2FAA(0)| Cist 24
EE £AsiC AT EQ|0f i WHER 2|20 7H HO| 20|12 QU= Agile 7HE 20| CHoHAM S&3HH, 0| ATESQ)
o -
=

Ofl ChioilAl SHESITH AZEQ0] THY Eqts 2FE LA ATEQINE SH22 510,

ol

=2
=
Ct, &

ATEglojo] A, ML, AlE, AZ, B Sof MUHOl BP0l BE ISt T70f s SABICE T8 2lsa 2
8 L) 52

o
SHAIE Bt s17| St 2Y Aol o2, 0|F ATEQOISESINC| NIMNHOM 2l=AE SES =
o
=

Learn about methodologies and tools for software development, and work on projects for the Linux operating syste
m. The software development methodology learns about the agile development method, which is used most recent
ly, and the various application methods applied to the software industry. Software development tools focus on ope
n source software, and learn about tools that can be used in the overall aspects of software design, development, t
esting, verification, and team work. In addition, by installing and using the Linux operating system directly for one s
emester, students will develop the basic ability to use Linux in the course of software convergence.

- SWCON495 Z=tst

ot% (Reinforcement Learning)
2 ZooM= AS A1

LFYES 018 Yatetae| OI20 tishiM SF5te 458 Sot 2y sttt detegl 712
g, Eot Sy, Oi23n Y 1Y 52 2sty, A e U JtR| g5 7|Ee] atg S of disiM SRR AlE
ol 7oz 24 ME Zetehs ¥ne|ES AY P 2Ct



In this course, we will study the theory of reinforcement learning using deep neural networks and implement it dire
ctly through practice. Basic concepts of reinforcement learning, Bellman's equation, Markov decision process, etc. ar
e explained, and learning methods based on policy functions and value functions are studied. \We will cover recent
deep reinforcement learning algorithms, and implement them on simulated environments.

-APCH4105 82 22|38t (Applied Physical Chemistry 1)
SEE2EE 1 HF0iM= R SS9 7|2 JHES HIEeR B o &2 &9 238y AAE &55k= A2
=HZ SiCh 0 OtL2} 3iC S2|3ket H0ilM CiSt 0|24 00| o8 HEEl=A| ZEA HHELL
This course is aimed at the understanding of advanced physical chemistry based on undergraduate courses. In additi
on, this course will account for the application of theoretical concepts in physical chemistry to the state-of-the-art ch
emical research.

-APCH3102 2Xt2235t (Molecular Spectroscopy)

cdE2 AL 22| 2ot HAS Loth=0| UeAHS0| A8ste 71 BHAQI &=H10|CH HeM, THAZM, AtelM
S2| oA Lt S| 45 280| O{HR|E HTE D, 20[*{2] 80| CHollM = HIRCH S2|etstIE 0|46t LM &
dsh= 20| Ofahol| =20] & Ao|ct.

o
Spectroscopy provides the most powerful tools to determine the structure and properties of atoms and molecules. T

0

[
=X

o

|

he theory behind current spectroscopic methods employed in chemical analysis with applications in atomic and mole
cular absorption spectroscopy, infrared and Raman vibrational spectroscopy, fluorescence, NMR and ESR. Prerequisite
. Physical Chemistry 1.

-APCH3104 A= EQ|0{3lst3lAlE (Computational Chemistry and Practice)
o] 712] st 2 T2 MS MBS 22|3te, |78k, £7(3tE, 2M5Et & 0|3 ZaKEAte| 32+
TZ, H[ER| 2, NMR, R, UVNIS AHER, 8t30[LH2|, 435} oflHZ| §)& 2 f. O|Z 0O|&5t0]

240f cHet sFeky 9IUIE ZHﬁH“ﬁfl TE ZUE E%%a 4 UE ME2 HYS iRk Y-t Tf LIofE M
»3

This class will teach how to calculate expenmental results(3D structures of molecules, molecular orbital, IR/Raman, N
MR, UVNVIS spectrum, reaction and activation energy, etc.) for physical, organic, inorganic, and analytical chemistry,
using various chemical softwares. Using these results, students will learn how to reanalyze the experimental results t
o understand their chemical meaning and design a new experiment for improved results, which can be used to des
ign new materials(new drugs and/or new functional materials).
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An individual or a team finds an independent learning or research topic with an advisor faculty member to pursue t
he study for a semester. Reports on the learmning topic or papers or reports on the research topic can be the possibl
e outputs of the course. The advisor evaluates the academic activity during the course and the final output to give t
he Pass/Nonpass grade at the end of the semester.
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An individual or a team finds an independent learning or research topic with an advisor faculty member to pursue t
he study for a semester. Reports on the learning topic or papers or reports on the research topic can be the possibl
e outputs of the course. The advisor evaluates the academic activity during the course and the final output to give t
he Pass/Nonpass grade at the end of the semester.
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