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CAMPUS INTRODUCTION

The Institute for Basic Science, founded as a key research body of for basic science
in 2011, conducts globally leading research based on its world-class researchers and
infrastructure. In 2014, the IBS founded the UST-IBS Campus to cultivate talented
individuals specialized in life science and physics. The UST-IBS Campus is currently
providing master's and doctoral coursework. Four research centers - the Center for
Cognition and Sociality (brain science), the Center for Underground Physics (particle
physics), the Center for Theoretical Physics of Complex Systems (statistical physics),
and the Center for Exotic Nuclear Studies (nuclear physics) — at the Headquarters based
in Yuseong—gu, Daejeon are participating in these courses.

The UST-IBS Campus accepts outstanding students from all over the world and provides
research—oriented education that students participate in and research in person. lIts
world—class researchers are teaching students as faculty members.

Training grants, scholarships, and dormitories are provided for all students enrolling in
the UST-IBS Campus. In addition, students have the opportunity to join global college
and training programs and attend international academic conferences.

INTRODUCTION OF MAJOR

The goal of the Basic Science Major is to cultivate the next generation of basic science
research leaders through world-leading research based on the UST-IBS Campus’
world-class faculty members and research infrastructure. It provides in—-depth
concentration curricula, particularly in the following research areas conducted by the
IBS HQ Centers: cognition and sociality (brain science), underground physics to study
new particles using underground facilities, theoretical physics of complex systems, and
exotic nuclear studies using heavy ion accelerators.
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T 2(Category) wI}=H(Course)
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[
el

HE e Z£7|22| | Physics for Detectors
(Major) o
=3

M5t | Optogenetics

7| ZMZAEH S | Basic Neurostatistics

LISHZ 1 | Introduction to Brain Science 1

LSHZ 2 | Introduction to Brain Science 2

2X7H 0|222| 1 | Theoretical Physics of Complex Systems 1

EXH 0|2Z2| 2 | Theoretical Physics of Complex Systems 2

B 0|222| 3 | Theoretical Physics of Complex Systems 3

X7 0|2Z22| 4 | Theoretical Physics of Complex Systems 4

Al 318t MENSt 1 | Plant Chemical Ecology 1
AlS 38t MEHSH 2 | Plant Chemical Ecology 2
AMZAME|St | Neurophysiology

OIZFMZABHESE | Human Neuroanatomy

ZFOXI= 2| | Astroparticle Physics

o
el
{HA &8 1 | Genome Engineering 1

N &8 2 | Genome Engineering 2

18]
S|

F=2|3t | Particle Physics

s4=22|8t | Nuclear Physics

B 0|22 5 | Theoretical Physics of Complex Systems 5

B 0|22 6 | Theoretical Physics of Complex Systems 6

2XH 0|222| 7 | Theoretical Physics of Complex Systems 7

XA 0|2=2| 8 | Theoretical Physics of Complex Systems 8

0|2 %2 | lon Channels

AZOIWAM|ZES} | Glial Biology

S OXS | Behavioral Genetics

SZ0|0|ZEZ | Advanced Fluorescence Imaging Technique
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Curriculum

HAM WH=EE(Previous Course) HAS wat=H(Present Course)

237 01282 1 > 237 o|2sa 1

| Theoretical Physics of Complex Systems | | Theoretical Physics of Complex Systems |
SEA 0I2=2| 2 > EEEIEA =37 0283 2

| Theoretical Physics of Complex Systems |l | Theoretical Physics of Complex Systems Il
237 01282 3 > ESEER =37 01222 3

| Theoretical Physics of Complex Systems I | Theoretical Physics of Complex Systems |lI
SEA 0l2=2 4 > EEEIEA =34 01282 4

| Theoretical Physics of Complex Systems IV | Theoretical Physics of Complex Systems IV

o« HX|a5e| s X|Feigt

HX| W 2t=2H(Previous Course) CH&)| w2} =H(Substitute Course)

FEl 1AIS2/St | Solid State Physics > -
HIME SZ0 9ol I= | Nonlinear Matter and Light Waves P> -
E7| U HO|EEA | Statistics and Data Analysis | 2 -
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Major Course

aAE7|1E2

Physics for Detectors

UMHOI AXNAST|RH Z|MQ| M2AET K| Lyt AXAE7(9
2| D HF S8=H= ARIE st

=

Introduction to Brain Science 1

olfid IFEOM = atst [t 24X REAZRE JHHsZ0Ae] s
H310] O|=7|7EK| ZHLIet Q| 7|S1t 2ot HEE MSotIA} 8
S 7RY 29| LY ls & TR0 E Ql= TR SANE wallE
o PEdnt S4+40ll 71=0t &
N EE A = A S5 Soll A= ATHE AL

This course aims to provide an introduction of the brain and nervous

system and a broad range of research results from the genetic
level to the behavioral changes. This course will also integrate in
depth discussions and mechanisms of the structure and function
in brain functions that correspond to most recent neuroscience
studies. Note that this course will be conducted by 4 experts from
each field through team teaching.

st HE 2
Introduction to Brain Science 2
NBTBS Hot MFAS AT ChEH| TS0/, Q1242

ro
]
10

H
k| 7[Sa FOH CHet M7 isnt G, W, QISAIS, Al S TRt
SEZ0E O . O] ZFE0AE (o MAA Lot 7|=XIMRE
RUR 20N AS Halof| 0|2= HHee 2 S+ ZIVIKIE

I

HSote Zdg SEE ot 0] Bg0M= 2 20f M=t 430
dEs TIotAt ottt

Neuroscience is a multidisciplinary science of the brain and nervous
system. It has grown rapidly and now deals with new technologies
and studies of brain functions and disorders in human and
non—-human, as well as various applications such as education,
artificial intelligence, and social phenomena. This course aims to
provide an introduction of the brain and nervous system and a
broad range of research results from the genetic level to the
behavioral changes. This course will also integrate in depth
discussions and mechanisms of the structure and function in brain
functions that correspond to most recent neuroscience studies.
Note that this course will be conducted by 4 experts from each
field through team teaching.

UST autapy HITY DM B @

Zgst
Optogenetics
YRR L+EHE 220l LYot MEoE 4oz XEd £ Q=
Cisl 71&2 JHdoll S&ol= &=0|Ct. X[t 200 Eet ARMS! 71s
WS Sofl M), EA-MEASS! 20F2 27 [&01 eHS Ol ICt
= d0iM= TEat 22 A0 Ol ShSoil EQJotaAt oitt,
© GRG0l 2RI
© HRUE2 oot AN HYZH0I Qo =7t
* FRASt 7[E2 oet ER7L UACH, 0] 7[E52 Sl 2= st

ZHE oiEotA=7t?
o ARAS J|z9 HEYZ2 AN
© R 7|50| AUZIAH HMBE|7| oM 0| HREHI?
= d9E Sofl S22 #Y UE G SH| K= MER LRAS
71&2 OARISHA 2 A0ICh

Optogenetics refers to the research for the development of new

technologies that utilize photosensory modules to regulate various

biological processes using light. These tools have revolutionized

fields of neuroscience and molecular & cellular biology. This course

aims to understand following topics.

* What is optogenetics?

* From what historical background did optogenetics come from?

* What are the different types of optogenetic technologies, and
what problems have we solved?

* What are the limitations of optogenetic technology?

» What is needed for optogenetic technology for clinical applications?

Through this course, students design a concept of new optogenetic

technology for the purpose of interest.

7% MESAS
Basic neurostatistics

0] M2 M WXt tigt SAS AZKSHTt 0 S|
LS AZol] S=HHEE F7L oM 2 HHzlols WHE HRs
X0|ct.

This course is an introduction tostatistics for neuroscientists. The

objective of the course will be to learn to use statistical principles
to evaluate, interpret and quantify uncertainty.

Theoretical Physics of Complex Systems |
2 U=0M= et SRAIM LiE = 22| Shis 0|28 o= THEC)
This course covers the fundamentals of theoretical physics of

complex systems.
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Subject Information

SEA 01222 2

Theoretical Physics of Complex Systems ||

AZ 33t MEHSE 1

Plant Chemical Ecology |

= I50iME Chtet XA LELE 22| Sids 0|80z LIECt
This course covers the fundamentals of theoretical physics of

complex systems.

E&A 0|E=4| 3

Theoretical Physics of Complex Systems IlI

2 =0 TSt SEAM LiELE= 22| SiS OIEXMCe= TEr;
This course covers the fundamentals of theoretical physics of

complex systems.

E&A 0|E=d| 4

Theoretical Physics of Complex Systems |V

2 U= Oist SEAM LELE 22| SiS 0IEXe= TEr;
This course covers the fundamentals of theoretical physics of

complex systems.

SEA 0|2=2| b

Theoretical Physics of Complex Systems V

= =0 Oet SEAIM LELE= 22| S 0IRMe= TEr;
This course covers the fundamentals of theoretical physics of

complex systems.

=& 0|E=d| 6
Theoretical Physics of Complex Systems VI
= I50iME Chtet XA LELE 22| Sids 0|280= LIECt

This course covers the fundamentals of theoretical physics of

complex systems.

= 0|E=2| 7

Theoretical Physics of Complex Systems VIl

= U=0fM= et SEAIM LEL = 22| oils 0IRMe= TErCt
This course covers the fundamentals of theoretical physics of

complex systems.

J
I

SEA 0|2=2| 8

Theoretical Physics of Complex Systems VI

2 U=0fM= et SERAM LEE= 22| oids 0IRMe= TErC;
This course covers the fundamentals of theoretical physics of

complex systems.
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1) AE0| Mitst= Citst AEES 1 H20)| M2t 250t MElX
J152 SBEith 2) A2 HARS RIS MEHY DT 747|0] Bofsks
QXY 7|52 SHEICE 3) 24 Bfate] J|=RQl RIS Ol
FATH|(AUA|/7|H Z20tETHI-HZR M0 oM SHEStT
1) Introduction to the classification of plant natural products and
its ecological function. 2) Introduction to the biosynthetic pathway
of plant natural products and genes involved in metabolite
biosynthesis. 3) Introduction to the basic principle of analytical
chemistry and analytical tools (LC-MS and GC-MS).

A= 3f8t MEHSt 2
Plant Chemical Ecology I

1) AlE0| Mitsh= CHfst AEES 1 420 2t 2560 MEfX
7|5 etEeict. 2) AE MARSEO ME IPat A7|0| 20ist=
STAL 7|5S s&Sit 3) 24 35kl 7|20l fl2|E Ofsst
EMTH|(UAN|/7|H 220ETI-HZR2M7)0 oA SkESt
1) Introduction to the classification of plant natural products and
its ecological function. 2) Introduction to the biosynthetic pathway

of plant natural products and genes involved in metabolite
biosynthesis. 3) Introduction to the basic principle of analytical
chemistry and analytical tools (LC-MS and GC-MS).

Neurophysiology
AR MANESZ0M 2ES A WSS 2700 0[27|71K|C]

MEZSE ZAZ LofLt= dH TV S8 & Y2l JIsS Ofetiok=

SI20[C}. 2 222 045K SIS Dt U HHAZONC| 57/
=X 2 T MEU, MEZH NS 70| Ot OlsHE SER 425
2 o[k,

Neurophysiology is the study of understanding the bioelectrical
properties and physiological functions that occur at the boundary
of the cell membrane from the nerve cell level to the behavioral
level through tissue. Students who complete this course will take
the course with the aim of understanding the electrical
characteristics of the membrane and population levels and the

intercellular and intercellular signaling mechanisms involved.

Al ZOt M Z St

Glial Biology
Crefet MAC M SO E4ut 7|S0| Colfl MEHHO=2 ZHolTt

Understanding the characteristics and function of various glial cell

types in the brain.
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Human Neuroanatomy

UST wapaby TIE wupry my e

HZO0IEEE

Advanced fluorescence imaging technique

0] 22 72H 3l J|sH &M MEAS BTz S0 Chst
e OSHE HISot=S A= ALt

This course is designed to provide an integrated understanding
of thebrain by exploring the nervous system from both structural
and functional perspectives.

3=z

Astroparticle Physics

ASSE M, SYORIGTS 25 YAE2(0 TEH &S0l CHat
oot datE WSIES MSStt.

FHA| 33t 1
Genome Engineering |
RUA 1 7|1=0i et Olaliet REA wd 7|=

S M

o
Mok
00
ol
ﬂ
r=
re
o

Introduction to the principles and the application of genome engineering

FHN S8 2
Genome Engineering |l
S WA 71=0 st Ofoit RN wH Va2 &S zlM S

£8

Introduction to the principles and the application of genome engineering

0|2 zHd
lon Channels

0[2E29 %Af, Jl5, 82 HoiEoz T

Understaing the history, function and mechanism of ion channels.

Particle Physics

2 dEoME 712 YA,
U= HELZHE FOEHE
2g|5 Loz 52y} 2
MY 5 2 YHO| MLIIS RWsH0] YOS VY 45 ULk

This course is continuation of the Nuclear and Particle Physics

|. The aim of this course is for students to be familiar with research
in the field of astro—particle physics. It will cover the standard
model of particle physics, brief introductions of beyond standard
models, neutrino physics, standard cosmology and finally dark
matter and dark energy. During the course, we may invite experts
for some of subjects as lecturers if necessary.

2 D=2 AN BT 00 7lE U 24 7|28 R0 suMse
A SHZOIDIY 712 AIBSH0Y MO U= XX LS| 2RSS0
Ofet HEE HSOHD RAGHs wHg e,
This practical course will cover advanced fluorescent imaging and
analysis techniques and participants will learn how to use various
state—of-the—art fluorescent imaging techniques to obtain and
interpret quantitative information about molecular dynamics in living

samples.

Nuclear Physics

= U=0Ms 7|=X2 o 22gE HEL = As20iMs F=2
sHXtZto] MSARE, WA 81|, 0f2f ZR9 51| (Alpha, Beta
and Gamma decay 5)% SHISS F= ZESICE

This course covers fundamentals of nuclear and particle physics

= o
_jon

T

with the emphasis on experimental methods and phenomenology.
It consists of two parts, nuclear physics and particle physics. In
nuclear physics, we will discuss mainly radioactive nuclear decays
and nuclear reactions. In particle physics, we will discuss properties
of elementary particles and interactions among them.

ol

SRt

Behavioral genetics

BS AP 2US SOl "SIV HSU FFS B 4 AP
|

I3t QI7t QEX} $10[0] ARSO| Chet HRLISS Ol3HoHR =ofsict
08 HIZIOR M4 QK I 7| U BRMS HRYHS 083
S Jls FHO| Ot SBHS 2US FEHOE ot
AZHO2 FURS U W ABLY YSSO| KHst A7S0| thet

The aim of this course is to provide students with an understanding
of genetic basis of behaviors. The course mostly refers to the rodent
model systems but also establishes crucial links with the human
genetic studies. While the course will explore rodent model systems
for sensation, perception, sleep, responses to environmental stimuli,
learning, memory, addiction, social behaviors, and the etiology of
neuropsychiatric disorders, there will also be a strong focus on
contemporary state-of-the-art knowledge about genetic and circuit
manipulation tools for the study of behavioral neuroscience.

The Leader of Creative Convergence 97



