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CAMPUS INTRODUCTION

In 2004, the Korea Atomic Energy Research Institute founded the UST-KAERI Campus. Now
it is providing master’s and doctoral coursework for five majors. The UST-KAERI Campus
provides research—centered education so that students can participate in research in person,
and world-class researchers work as faculty to teach the students.

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

In this major, the Korea Atomic Energy Research Institute, Korea Institute of Fusion Research
Institute come together to provide basic and advanced education about particle beams, optics,
and plasma required for the development of high-tech equipment such as accelerators, ultra
high energy lasers, and nuclear fusion devices.
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VISION AND GOALS
LONG TERM VISION

Cultivation of young

scientists and engineers
who can lead 21st century
in the field of accelerator,
nuclear fusion, and lasers

DEVELOPMENT GOALS

Education World-class comprehensive science / Cultivation of human resources
sector equipped with multi-disciplinary technologies
Cultivation of human resources having actual field experiences with
high technology facilities
Research Activation of multi—disciplinary research by fusing accelerator, laser,
sector and nuclear fusion facility

Research on the industrialization of technologies based on particle
beam, plasma, and laser

STRATEGIES AND TASKS

Education Education of excellent students with high pride
sector Development of faithful curriculum
Balance between theory and experiment
Research Actual field research with big scientific facility
sector Research on various fields of basic science and applications

Strengthening the inter-institutional cooperation on the common
technologies

AFTER GRADUATION

National research institutions, Nuclear fusion-related international organization (ITER, IAEA

etc), Universities, Plasma application industry (semi-conductors etc)
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HA718E 1 | Advanced Electrodynamics |

X5t | Classical Dynamics

ul
Al
FMX7|8t 2 | Advanced Electrodynamics |I
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&
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—
FAFASE | Quantum Mechanics
o
—

EA S} | Statistical Mechanics

HES7I20F MS

N

[£7| J§2 | Introduction to Accelerator

8 22| 7§12 | Introduction to Beam Physics

o
Y= H AS

| Introduction to Particle Physics and Measurements

0|24l 2M | AdvancedTechnologyoflonBeamAnalysis

MHIILTI|EZE | Advanced Linear Accelerator

ZME 7t87] EE | Advanced Superconducting Accelerator

00t 28t | Radiofrequency Engineering
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=
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FX| ®{ESt | Control Engineering for Large Facility

of Ny
(Major)

2
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7H2 | Introduction to Nuclear Fusion

o
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O22] 7§2 1 | Introduction to Plasma Physics 1
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O22| 7§12 2 | Introduction to Plasma Physics 2
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X71QAEst | Magnetohydrodynamics in Plasmas
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2tX0t RIS | Plasma Diagnostics

2fX0tE2| EZ2 | Special Topics in Fusion Plasma Physics
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8t | Fusion Reactor Engineering
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(Major)
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22| 42 | Introduction to Laser Physics

[uf]

[X0t=2| 742 1 | Introduction to Plasma Physics 1

[ull

I=022| 742 2 | Introduction to Plasma Physics 2

1| e | e

o

#0|X=22] | Advanced Laser Physics

0|4 ZS2tx0t ASEK | Laser Plasma Interaction Physics

X MALO|X | Free Electron Laser
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HAM W= (Previous Course)

HAS WI=2H(Present Course)

#8% Sx0i2e 2 > ESENE 38y sat=nig2) 52
| Special Topics in Fusion Plasma Physics | Special Topics in Fusion Plasma Physics
oo HIX[2t=9] Cim|ats X|[Heig
HX| 2 = H(Previous Course) CHA| 2 2H= 3 (Substitute Course)
0|2% &8t | Advanced lon Source Engineering | 2 71471742 | Introduction to Accelerator
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Major Course

UST wapaby TIE wupry my e

L&ER| HofZat

Control Engineering for Large Facility

T1a7| e

Introduction to Accelerator

FR7KE7|, 00} T147|, SE7tLT|
2o, offl7|= Zks, 110}, MAR
7|Z=7180| tet RS SHOZ of0f TGt

The purpose of the lecture is to understand the basic knowledge
on the particle accelerator. The lecture consists of the introduction
to the electrostatic accelerator, RF accelerator, linear accelerator
and circulator accelerator as well as the study on the basic technology
including vacuum engineering, RF engineering and electromagnet
engineering.

Advanced Laser Physics

AH| HOIME HA-KMEot=0 RSt 7|88 &50t= A
05 OEo| ZRY) T2 X, 52
B AIAE S2H, 22|10 S=H

AR 0| &40l CHol Sfseitt.

The lecture aims to acquire technologies to build a real laser system,
which constitutes of properties of materials for gain medium,
performance estimation of amplifier and resonator, pumping
system, heat issue, and mode-locking and damage of optical
component for ultrashort high power lasers.

1043
Classical Dynamics
UFHstol H2jot JHESO| ol dafelES ol 02 38 OIS Solt

0| OlotatuAt Bt

L} 23

Radiofrequency Engineering

DE 714719 $A7|S0l IR AS0| B NEKA Lt
SXo2 sit, WNS2 DXL 0|2, DXL AS, DX 527, 3,

O FEM, I FeY|, MEF UL MO, D50F Al R R

S80I BBt LSS BEICH

The purpose of the lecture is to understand the advanced knowledge

=]

on the RF technology for accelerator. The lecture includes the theory
of electromagnetics, RF system for accelerator, RF amplifier, power
supply, RF transmission, RF coupler, low level RF control system,
RF testing and RF application.

7157| [ g MRS Uiy AEH(O] S8 MO AJIARQI EPICS2t
HHE MM SiEEE SXO0= Sl Wat=2 EPICS A7H, 2104,
D224, E2I0|H{, channel access Off &5t LIRS RIS}

The purpose of the lecture is to understand the advanced knowledge

ol

ol

on the accelerator control system based on EPICS. The lecture
includes the introduction to EPICS and Database principles, EPICS
State Notation Language / Sequencer, EPICS and RTOS Programming,
EPICS Device / Driver Support, EPICS Channel Access Client.

Introduction to Laser Physics

#0|XQ| &5 2|E Oloffotz As FHEZ, 0|5 WHENA 7[2HQl
=2| 4, 20|XE 7|&3k= Rate WA 0IF 0|&St 20K HS
AL, J2|10 HO|NE Fdote SEI7|t S=HO| ol ShEaitt.

The lecture aims to understand the basic principles of lasers, which

constitutes of basic physics in a gain medium, rate equation to
describe laser, evaluation of laser performance, oscillators, and

amplifiers.

g0|X Sct20t dSEE

Laser Plasma Interaction Physics

HA|me S2tx0te] dsAE S2E Oldfch= Ag =H=Z
SR ] HAL7 (o] FIR, XS] SS0| 2ot HAL7|nto|
4, HAVIME 7H= of= S2tA0HLe| Of7|, A2t oy, J2|1
O|X0] 2t S2tX0t9| 7tE S0l CHoli Sh&SMTt.

The lecture aims to understand the interaction physics, , which

constitutes of propagation of electromagnetic wave in plasmas,
collisional absorption, parametric excitations of plasma wave,

scattering phenomena, and heat of plasma by laser pulses.

4 =2 HE

Introduction to Beam Physics

TR (et S2tR0te] dsAE =2dE Oldicle A2 IHE,
SCIAOMLHOIM Q] MALZ|Ie| £, XSO SS01| 2ot TR |
g, MAPV|ME W2 Ste S2RO0MO| 017, At oy, 121
OIX0| ot Z2tR0r9] 7tE 40| CHoH StESit.

The lecture aims to understand the interaction physics, , which

constitutes of propagation of electromagnetic wave in plasmas,
collisional absorption, parametric excitations of plasma wave,
scattering phenomena, and heat of plasma by laser pulses.
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HH7H57|1E2

Advanced Linear Accelerator

HA7|st 2
Advanced Electrodynamics |l

M JHE7| AL HAE HIAA SEEE FHO= St Wil=
&2 periodic accelerating structure, drift tube linac, coupled
cavity linac, superconducting linac, radio frequency quadrupole,
IH / CH structureS &SIt

The purpose of the lecture is to understand the advanced knowledge
on the structure of the linear accelerator. The lecture includes the
periodic accelerating structure, drift tube linac, coupled cavity linac,
superconducting linac, radio frequency quadrupole, IH / CH structure

oRfeiat

Quantum Mechanics

Advanced Technology of lon Beam Analysis
B URIE) J147IS €85t 0|80l 0l 7147| &8 A, ARt

SE0[0] L3t ISS S, 7147IS 0183 SXN @78

Al =2 E AF

Introduction to Particle Physics and Measurements

AR 2o HSAE 3 0| 0|88 YA BE7[=2] 0la.

4278 ME E4 1IE 3 MeR| 229 Vs 552 S8 Ui
20

S80 28t AZ9| L OlsH

NN [P
Free Electron Laser

AREA)0IMe] 7[=HQl el H2E Oldlols As SEZ, AE
lO[E{0] ofet Mt YE, FEL S5HE, 015 370 ME & =A

% FELS| R0 Chof s3ic,
The lecture aims to understand the basic principles of an Free
Electron Laser, which constitutes of undulator spontaneous
radiation, FEL amplication, small-signal gain regime and high-signal
gain regime and introduces the different type of FELs.

HA7|SE 1
Advanced Electrodynamics |
HAR (S0 T3t 712 KAl &S
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HAISte] @Ele) Ofef & @7 20 S8

d
I

ANE J147| S2

Advanced Superconducting Accelerator

ZHE JIE719] FEMOI LIS RrEE MapKA ShEgle =X o= Sl
=2 RHE 012, 7HGE 0|2, 7k52t T Of: (&, M £,
7I57] N®), ZME 71528 0% (residual resistance, multipacting,
thermal breakdown, field emission), 2F0} 0|4 (UF0F 27|,
IR0, 7R BU) J2|0 2T TS S80 Bt W8S
LSHGITE,

The purpose of the lecture is to understand the advanced knowledge

roh

on the superconducting accelerator. The lecture includes the theory
of superconductor and cavity, cavity development issues including
cavity fabrication and preparation, multicell field tuning, cavity
testing, superconducting cavity issues including residual resistance,
multipacting, thermal breakdown, field emission, RF issues including
coupler, window, tuner and finally application of the superconducting

accelerator.

Statistical Mechanics
SIR0IM Hi2 SHoPsie) 2ol HHSE LIUE 2SS TS0

= OfafioflAt BTt

Zatx0f A7 |QH %5t
Magnetohydrodynamics in Plasmas

A EH HE8 S2R00| OFEY o2 S2t=0te] AAHY =

SiE Olotiotl H%ol= 71 f&tt =100} & W50z ARE2E|
E2tX0r9| WAMEH J|=2 ARSI O|&/XMatd A7 |SH e
O oiME Chsh ARMH{HO| CHoto Rl

Stability analysis in magnetically confined plasma is a useful tool
to understand macroscopic confinement phenomena. In this course,
we will provide various techniques for equilibrium and (non-) ideal
magnetohydrodynamic stability analysis in various devices.
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Introduction to Plasma Physics 1

UST wapaby H3E Wty HY g

SHZFHE

Introduction to Nuclear Fusion

EAZ0f el Ao JISHOZ BRY BAXIe) AN
225 SHSS CIRLY. FAPIH0| ZHUS Tol HAKIY| 2F =4,
Z2ix0t 2581, QH0I2, Z2AXON0IA LYGH= T

RU0| Ot OIZSS JIEHEl 40 &

dd/8d3 XY AS H2IE Olsol=tl HEsI.
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Studying plasma physics including plasma particle motion in
electromagnetic field, plasma dynamics, fluid theory, wave and
stability in basic level. understand the mechanism of plasma
discharge and confinement devices.

SHXRORED] HE 2

Introduction to Plasma Physics 2
SctA0 dfsks ATtolk=h| 7[28o2 HQoh S2tA0te] 7|=A0l
=LA S92 UEC S2X0F R0 47| S0, S2R0te
S 7|, dusty S2tADf, S2pA0F UM 71AF 5 Z2ADE 2=
| 2O M3l IFRS 72Xl 30 S50k 01F S2tA0t 2il/2=
X9 25 #2|E Olooh=Et X&SlCt. This lecture S2t20t MatS
o=t 72Xz RSt S2A0LY| 7|=MQ 22X E4S

1

83 Sax0p et

Plasma Diagnostics

S2pA0e| 7|2X01 F2| S42 Olsffotl %Eir ool 2 H52
XSOl tHoll HH2Ct.

S3ek= ZITt 22 U 012 0/83 CiYst FI
This lecture is aiming at learning the various diagnostic principles

to understand an measure the plasma parameters.

Agel SctxitEe] S8
Special Topics in Fusion Plasma Physics

SCADEC|S9 S8 A0 2ol 20| QU THED. 29| 8o w2t
SH7E =0 JHEECE

This lecture deals with the special topics in plasma physics

intensively. Sub-title based on the lecture contents is given.
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As an introduction course to understand nuclear fusion, it deals
fundamental physics, nuclear reactor analysis, magnetic and inertial
fusion, plasma supply and heating, ignition, economic issues in

nuclear fusion energy, environmental problem, and so on.

Fusion Reactor Engineering

SRRl O X712 AJNot0| arH Eig
A0 Eroted =5ict. S2tx0r 22X, o
UKo B, HB4ES B4 Y BEX
3! IS TR} 1 9| atgeR| 2t
SHlo| Q¥ CHECh

In this course, we study technical aspect of nuclear fusion reactor
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including plasma, nuclear reaction, fuel cycling, energy and particle
balance, tritium breeding, energy extraction from the neutron, heat
cycle, and heating method.
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