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■ Introduction of Dept. of Accelerator Science

■ Facility of Accelerator Research Center and related R&Ds

• ECR Ion Source and low energy ions

• Electrostatic Proton Accelerator

• Microtron-based THz FEL system

• Electron Linear Accelerator with Photocathode gun

• RF system and 325 MHz RF coupler test bench

• Magnetic Field Test System 

■ Experiment program for Training in KU

■ Research and Training project
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▪ 2014.03 : Foundation of Dept. of Accelerator Science in Graduate School 

• “KU-IBS Science Park” MOU (2013.03) ignited to establish Dept. of Accelerator Science to 

educate & train graduate students in association with “RISP Project” (Development & Construction 

of Heavy-ion accelerator)

▪ 2017.05 : Completion of Building for Accelerator Experiments

• R&Ds of accelerator technologies & science in collaboration with Institutes (RISP, KAERI, KIRAMS, 

PAL, KBSI, KEK, etc.) and industries.

• Started to install small-sized accelerators donated from Institutes :

- Electrostatic accelerator : light ions, 150 keV, 5 mA

- Microtron-based THz Free Electron Laser system : 7 MeV, 40 mA/5 sec

- 14.5 GHz ECR ion source : 10 keV, 5 mA

- sub-ps Electron Linac : ~60 MeV, 0.2~0.5 nC/0.2~2 ps

• Diagnostics, Magnetic measurements, RF system/coupler test, etc.

▪ 2019.03 : Establish “Accelerator Research Center"

Introduction of Dept. of Accelerator Science
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Introduction of Dept. of Accelerator Science

■ Globalization of  Research Infrastructures & Education Programs in Accelerator Science

Cultivation of Experts in Accelerator Science 
& Development and Operation of innovative research infrastructures

Experimental Nuclear Physics and 

Applications using Ion Beams

R&Ds on Compact Accelerators 

for Cancer Therapy and Detection 

technology

R&Ds on Applications and 

Utilization of Accelerator-based 

Radiation sources

Developments of Test Benches for 

R&Ds and Trainings

- Electrostatic Ion Accelerator

- ECR Ion Source & Mass 

Spectroscopy

- Microtron-based THz Free Electron 

Laser & Applications

- ps, 50 MeV e- Linac (To be installed)

- RF test system (cold test / 325MHz)

- Magnet measurement system

Utilization & Spin-off in 

Accelerator Science

Research & Training in collaboration 

with National Projects

R&Ds for Novel Accelerator 

Technology and Science

Outreach Program  for Beginners 

or Non-experts in Accelerator 

Science

Training & Supporting program for 

industries in regional area

Infrastructures for Accelerator 

Research & Developments
Researches & Trainings



Speaker name Seong Hee ParkSlide  5/30IAEA-CN301-181

Introduction of  Accelerator Research Center

■ Accelerator Research Center / Department of Accelerator Science

• 4 Professors, 10 Research Scientists, 1 Radiation safety/1 administrative officers

• 25 Graduate students

Accelerator Research Center

(Director)

R&D Team
Industry-University 

Collaboration Team

Project Planning & 

Support Team

•Beam Physics

•Accelerator Technologies
(SC, High-precision magnet, 

RF accelerator, Beam 

diagnostics, Controls, etc.)

•R&Ds for Compact 

Accelerator system and 

its Utilization

•Industry-University 

Cooperative Research/ 

Technology Transfer

•Practical Field Education

•Technical supports

•Network Activity in 

Consortium

•Supports for Cooperative 

Project Proposals

•Internship/Job placement 

guidance

Administrative officer

Radiation safety officer

(Deputy Director)

Advisory CommitteeSteering Committee
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Facility of Accelerator Research Center

7MeV Microtron-based THz 

Free Electron Laser System

50 MeV/sub-ps

Electron Linac
ECR source

Electro-

static 

Proton

50 MeV 

Microtron

Magnets & Field 

measurements

Dose 

meas.

BPM.

RF 

Coupler.
RF 

Test

Vacuum

RF 

System
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Facility of Accelerator Research Center
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Facility of Accelerator Research Center
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Facility of Accelerator Research Center
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Facility of Accelerator Research Center
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R&Ds on Ion Sources for Scientific Tools

Base information of samples obtain from ICPMS & EA

Basic information of 

samples obtain from 

ICPMS & EA

(Courtesy of Byeong-Seob Lee, KBSI)
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R&Ds on ECR Ion Sources for BNCT

RF frequency & Power 2.45 GHz, 200 W

Magnet material NdFeB

ECR ion source size Φ140 × L110 mm

Liner/Electrode cap material Aluminum

- It will employ an external electron ion 

source to generate high intensity of proton 

and/or deuteron ion beam by increasing 

electron density in plasma chamber

Ref. Rev. Sci. Instrum. 85, 02A943 (2014), Chin. Phys. B Vol.27, No. 5 055204 (2018)
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R&Ds on Compact Linac for BNCT

- 9Be(p,n)9B

- 9Be(d,n)10B

Ref. J. Bahng, Rev. Sci. Instrum. 91, 023323 (2020); doi: 10.1063/1.5128619

Particle Frequency Input E Output E Current Length Vane V

Proton 352 MHz 40 keV 4.0 MeV 10 mA 4.34 m 72 kV

Deuteron 200 MHz 30 keV 2.5 MeV 15 mA 3.13 m 70 kV
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Facility of Accelerator Research Center

Ion sources

PIGatron : 20 kV/ 3.5 mA

DuoPlasmatron : 30 kV/ 20 mA
• Filament : 15V/100A
• Arc : 150V/15A
• Electro-Magnet : 20V/10A
• Extractor : +30kV/20mA
• Extraction Bias : -10kV/10mA
• Accelerating Bias : -30kV/2mA
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Control System

Facility of Accelerator Research Center

Modulator

Microtron-based FEL

Wall: 60 cm Thick Concrete
Door: 1 cm Pb/Steel

MicrotronMagnetron Waveguide

RF Cavity 

Cooler
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Facility of Accelerator Research Center

- THz FEL : ~25.6 W per macropulse

  

 

1) Ch 1:    5 Volt  1 us          

2) Ch 2:    10 Volt  1 us          
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1) Ch 1:    200 m Volt  1 us          

2) Ch 2:    200 m Volt  1 us          
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R&Ds on Microtron-based system

Beamline 2 for e-beam irradiation and OTR screen (BM1 OFF)

THz FEL

5.0 x 2.7 m2

SM1

QM1/CL1

undulator

O
T

R
2

SM2

Microtron (dia. 75 cm)

Magnetron
Faraday

Rotator

OTR/

Sample

THz

THz

THz Free Electron Laser

Target/Sample Chamber
- Beam Diagnostics : OTR screen, Faraday Cup

- Electron Irradiation

- Bremsstrahlung X-rays
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R&Ds on Microtron-based system

THz FEL
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Facility of Accelerator Research Center
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R&Ds using 60 MeV, sub-ps Electron Linear Acceleratorator

Pump

Probe

 THz pump – Vis/IR Probe

 Vis/IR pump – THz Probe

Radiotherapy Radiation effects
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Facility of Accelerator Research Center

Cooling line 

distributer

RF Amp. Rack Waveguide

Rectangular cavity 

test chamber

Temp. monitoring

Coupler 1 Coupler 2

Beam Dump

Measurement 

system Rack

Directional 
coupler 
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Facility of Accelerator Research Center

CW high-power test

Vacuum pressure 
(top)

Forward power 
at the directional 
coupler (bottom)

(a) for 12 h (b) for 14 h
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Facility of Accelerator Research Center
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Experiment program for Training in KU
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Experiment program for Training in KU
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Experiment program for Training in KU
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Experiment program for Training in KU
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Experiment program for Training in KU
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Research & Training project

■ Research and Training Project in Accelerators and Beamlines

• Project-based Support from Government (‘22~’27, ~1.3 M$/yr)

• Summer and winter schools (two-week intensive program) 

• Workshop (yearly)
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