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R&D in Korea, one of the driving force for national production

- Rare natural resources

- Less available land with respect to total area of country, less than 30%

- High population density, 516 peoples/km^2 and total52M peoples only for south Korea.

- Big share ratio of Manufacturing to National Gross Production, 28.8 %. 

- Then, R&Dis the keysupport for industrial production in Korea
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Importance of Science and Technology in Korea

The IMD World Competitiveness of Science and Technology
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4 Large-scale Accelerators in Korea

@Pohang
PLS-II (synchrotron, 3 GeV)
PAL-XFEL (11 GeV)
(on-operation)

@Dajeon
RAON
Rare Isotope
(on-commissioning &
prepare 2nd phase)

@hΩŎƘŀƴƎ
K4GSR (synchrotron, 4 GeV)
(on-construction)

@Kyungjoo
Proton LINAC, 100 MeV
(on-operation & planning 1 GeV linac)

× 3 Large Scale Accelerators
- RAON(heavy ion)
- PLS-II
- PAL-XFEL(electron)
- KOMAC(proton)

× 2 Large Scale Accelerators
On-construction & plan
- 4GSR hΩ/ƘŀƴƎ
- KOMACupgrade(plan?)



PLS-II, synchrotron

ưBeamline Map (36 BLs)
1 renovation / 1 new

ưStorage Ring
Å Electronbeamenergy: 3 GeV
Å Ringcurrent: 400mA, Top-up mode
Å Userbeamtime: 190 days/year

PLS-II, a 3rd Gen. Synchrotron Radiation 

{ǘŀǘƛǎǘƛŎǎ ƻŦ ǳǎŜǊǎΩ 9ȄǇŜǊƛƳŜƴǘǎ

PLS PLS-II@Hyun-Whi Lee, 22nd International Advisory Committee Meeting (November 13-14, 2023) 

Proposal

Performed

About 40% of proposals were not conducted
in 2022 !!



PAL-FEEL

@Chi Hyun Shim, 2024 Spring EPICS Collaboration Meeting

{ǘŀǘƛǎǘƛŎǎ ƻŦ ǳǎŜǊǎΩ 9ȄǇŜǊƛƳŜƴǘǎ

https://pal.postech.ac.kr/paleng/Menu.pal?method=menuView&p
ageMode=paleng&top=3&sub=1&sub2=1&sub3=0



Project Overview
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×Multipurpose Synchrotron Radiation Construction Project (Ѹᶙ♅ḟở̘ʷἳ͖̬ ở‭)

- Period: 2021 July to 2029 December

- Budget: 1.0454 Trillion KRW (Ғ USD 750M)

- Land: 540,000 / Building:  69,400 

- Location: Ochang, Chungcheongbuk-do

×Characteristics

- Beam Energy: 4 GeV

- Beam Emittance: less than 100 pm·rad (TDR: 62 pm·rad)

- Circumference: 800m

- Beamlines : more than 40

- Accelerator: Gun, Injector LINAC, 4 GeV Booster and Storage Ring

- Lattice: Hybrid 7 Bend Achromat (H7BA)

- Normal conducting RF cavity and 500 MHz

hΩŎƘŀƴƎ
(industrial city  mainly for bio-pharmacy,    
semiconductor and battery)

Pohang
(industry-R&D city  mainly for 
science, steel and battery)

Daejeon

Seoul

Korea 4th Generation Synchrotron Radiation Facility

ₓἻ⁮

ʷἳ͖₠╧שׂ

4GSR



Project Governance

Ministry of Science and ICT

Project Council

Korea Basic Science Institute
(KBSI)

Chungchengbuk-
do/ Cheongju - si

K4GSR, Multipurpose 
Synchrotron Radiation 
Construction Project

Accelerator
(PAL)

Beamlines
(PAL)

Facility 
Construction

(KBSI)

Site Construction

Project Evaluation 
Council

KBSI is the leading institute to carry out 
the project. 
Ą Responsible for Facility Construction 
and Project Management

PAL is joining as the collaborate partner. 
Ą Responsible for Accelerator and 
Beamline construction



Project Timeline

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

TDR

Site Construction

Accelerator & Beamlines

Building & Facility Construction

Korea-4GSR(Multipurpose Synchrotron Radiation Construction) Project

Operation

Installation

Commi-
ssioning

Å As a total cost controlled project, this project requires official design reviews (with budget) by the Government in 3 stages.

Å Among 3 stages, the 3rd design review was completed in July 2024. At the present, the finalizing the project budget and schedule is on 
processing.

1st design
Review 

2nd design
Review 

3rd design
Review 

Building Design

Nov. 22



Features of Korea 4GSR

×Characteristics of photon beam

- Optimal performance in the range of 10 ς30 keV

- Photon energy up to 100 keV

× Synergy with PLS-II and PAL-XFEL

- Wide coverage of energy spectrum for synchrotron 
radiation applications in Korea

× Utilization of validated technologies for the accelerators and 

beamlines

- Inject 200 MeV LINAC and  booster ring

- Conventional injection scheme, off-axis injection with 4 
kickers system in the storage ring as baseline design

- General technologies for magnets, RF and vacuum systems, 
but new or advanced technologies for beam 
ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴǎΣ ŎƻƴǘǊƻƭΣ Χ

- On schedule user service and full performance within 3 
years from beam commissioning



Brilliance

4th generation3rd generation

Lowemittance(small beam size) ĄHigh Brilliance
100 times smaller emittance than PLS-II



Site & Building
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Site 

23.01.13 23.05.31 23.06.07 23.06.27

23.08.08 23.09.07 23.10.04 23.11.02

23.12.12 24.06.30



Current Status of the Site

24.11.19



Complete Site Preparation, August 1st, 2024



Vibration on Site 
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×Vibration measurement

- 6 times on same position
- Dump truck and excavator breaker in operation during measurement 

× Smaller vibration, compared with other facilities



Accelerator
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×Features

- The unit cell is a H7BA with 2-T center bend

- Longitudinal gradient bends and reverse bend

- 28 cells including two high beta long straight section 
for compromising between DA, Touscheklifetime and
matching (between photon beam and electron beam)

Lattice of Storage Ring



Beam Dynamics: Nonlinear

Dynamic aperture Momentum aperture

Dynamic aperture at injection side
x = -11 mm (w/o errors)
x = -8.3 0.6 mm (w/ errors)

Touscheklifetime (w/o 3HC)
6.7 h (w/o errors)
3.36 0.64 h (w/ errors)

- Results with 50 random error seeds with 3rd generation SR tolerance level
- Realistic correction chain (orbit correction, rf correction, LOCO, coupling correction, etc.) is applied for each seed



Beam Dynamics: Injection

× Baseline design: SR 4-kicker bump, off-axis injection
Alternative design: Non-linear kicker 

K1, K4 K2, K3



SR Magnet

LGBM
CB

Dipole-Quadrupole

(DQxx, 56ea)

Quadrupole

(Qxx, 344ea)

Sextupole

Sxx, 168ea)
Octupole

(Oxx, 56ea)

H/V/S Corrector

(Cxx, 112ea)

(456 magnets for booster)

1576+

Magnets Required Number Remark

Center BM (2T) 28 1*28

Long. BM 112 4*28

Reverse Bend 168 2*3*28 (should have B, Bô)

Quad Bend 56 2*28 (should have B, Bô)

Quadrupoles 344 6*2*28+8(QH)

Sextupoles 168
6*28 (should have Bò, H/V Corr, Skew 

Quad)

Fast Corr. 112 4*28 (H/V combined corrector)

Octupole 56 2*28

SUM 1044 Total number of SR magnets


