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É Providing high intensity RI beams by ISOL and IF
ISOL: direct fission of 238U by 70 MeV proton
IF: 200 MeV/u 238U (intensity: 8.3 p˃A)

É Providing high quality neutron-rich beams
e.g., 132Sn with up to 250 MeV/u,
up to 109 particles per second

É Providing More exotic RI beam 
production by combination of ISOL and IF

1. Overview

Budget:  KRW 1,518 billion (US$ 1.32 billion, 1$=1,146krw)
- accelerators and experimental apparatus : 522.8 billion won
- civil engineering & conventional facilities : 996 billion won (incl. site 357 billion won)   

Period:   2011.12 ~ 2021.12 (1st Phase) 

Goal: To build a heavy ion accelerator complex RAON, 
for rare isotope science research in Korea.

* RAON - Rare isotope Accelerator complex for ON-line experiments

Rare Isotope Science Project (RISP)

Construction of research and support facility to ensure the 
stable operation of the heavy-ion accelerator, experiment 
systems, and to establish a comfortable research environment

ɇAccelerator and experiment buildings, support facility, 
administrative buildings, and guest house, etc.

Development, installation, and commissioning of the accelerator 
systems that provides high-energy (200MeV/u) and high-power 
(400kW) heavy-ion beam

System Installation Project

Facility Construction Project
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Building Layout1. Overview

ȼBuilding Layout
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É Campus Area : 952,066 (including the reservation area of144,640 )

É Period: 2014~ 2021(8 years)

É Cost: 996 billion won (incl. 357 billion won for land)

É Building Area: 76,259 (11Bds)

É Total Bd. Area: 116,252

É Constructor: POSCOConsortium(11companies)
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Rare Isotope Science Project

Building Layout
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ȼSCL1 has been decided to postpone
: SCL3 is going to be taking a role of SCL1 in the early operation

1. Overview RAON Layout
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RAON will provide access to unexplored regions of the nuclear chart
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Project Milestone1. Overview
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View of Construction Place2. Construction
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ȼView of Construction Place(`20.10)
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SCL3 Low Energy A/BSCL2 

IF/ High EnergyA High Energy BISOL

Conventional Facilities2. Construction

Accelerator Bd.

SCL3 Bending Section SCL3-gallery
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Part2.
Accelerator Systems
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Accelerator System 2. Sys. Install.
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MEBT RFQ

LEBT

SC ECRIS

ECRIS

Accelerator System - Injector2. Sys. Install.

ϊ Two ECR ion sources on high voltage platforms
14.5 GHz ECR ion source
28 GHz superconducting ECR ion source
ϊ LEBT (E = 10 keV/u)
Beam energy ς10 keV/u, Dual bending magnet
Chopper & Electrostatic quads, Instrumentation
ϊ RFQ (E = 500 keV/u)
Frequency 81.25 MHz, Transmission Eff. ~98%
CW RF Power 94 kW (SSPA: 150 kW)
ϊ MEBT (E = 500 keV/u)
Four RF bunchers(SSPA: 20, 15, 4Ǝ2 kW)
Simple quadrupole magnets, Instrumentation

SC ECRIS commissioning RFQ commissioning
ϊ  RFQ has been conditioned to 40kW, sufficient to  

accelerate A/q=4.5 beams

Output Energy of 
RFQ(TOF)

~508keV/u

Amplitude control 
of RFQ

RFQ

QWR CM

ECRIS

ϊ Beam experiment for the performance enhancement
ϊ Basic metal beam experiment

Ar beam experiment
Charge distribution

Ar 11+ 70uA 

Injector
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Injector beam commissioning
V Period: 2020. 10 ͯ 2020. 12
V Section: 14.5 GHz ECR-L{ Ҧ [9.¢ Ҧ RFQ Ҧ MEBT
V Reference beam: 40Ar9+ or O (50 mspulse beam, 1Hz repetition rate)

14.5 GHz ECR-IS

LEBT

Beam Physics2. Sys. Install.
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Á LEBT
Å Charge selection
Å Emittance measurement O beam distribution regeneration
Å Transverse beam size measurement
Å Orbit correction
Å Pencil beam test, etc.

ÁRFQ
Å Beam transmission
Å Beam energy measurement, etc.

ÁMEBT
Å Rebuncher amplitude & phase scan
Å Transverse beam matching
Å Longitudinal beam matching
Å Orbit correction, etc.

MEBTRFQ



Control System2. Sys. Install.

Control Center

Main Control Room

Data Storage System

LocalControl System

Beam Diagnostics Control System

Integrated Control System

Fast Protection System

EPICS IOC 
Controllers

SCL3 Control System(43)

TimingSystem
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SCL3 Warm Section ςChamber and magnets 

Diagnostic chamber
ϊ 15 sets were fabricated.
- BPM, BLC, Wire scanner or Faraday cup, NEXTorr, etc
ϊ Assembled in the clean room(Class 10)
ϊ р ǎŜǘǎ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ v²w section

Vacuum chamber

2. Sys. Install.

ϊ 39 sets were fabricated.
- BPM, BLC, NEG, SIP pumps, gauges, etc
ϊ Assembled in the clean room(Class 10)
ϊ 16 sets were installed in the QWR section

Magnets
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ϊ 53 sets were fabricated.
- Quadruple  doublet, Steering 
ϊ 21 sets were installed in the QWR 
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2. Sys. Install. Injector Beam Commissioning

Injector beam commissioning
V Starts on 10.19, and 2~3 times/week
V Section: 14.5 GHz ECR-IS(Supernanoganύ Ҧ [9.¢ Ҧ wCv Ҧ a9.¢όмлΦмфϤмнΦолύ
V Achieved more than 95% of transmission with good emittance and energy
Reference beam: 40Ar8+ , 16O6+

Ar8+ 10uA @ Beam Viewer

Beam size [mm] @ WireScanner

Local Control Room@ISOLBuild.



Accelerator System ςSCL32. Sys. Install.

SCL31(QWR)
ϊ Design performance was achieved with prototypes(2017.5)
ϊ Oxygen beam was accelerated with injector and one QWR module(2017.10)

500 keV/u Ą~700 keV/u, Successful long-tem operation of cryomdoule
ϊ Mass production was contracted with domestic vendor(2017.12)

Pre-production cavities and cryomodulespassed qualification, mass production is on-going
Total thermal load <20W@6.1MV/m, 4.2 K

SCL32(HWR)
ϊ Design performance was achieved with prototypes(2017.10)
Thermal load <14.1W@6.6MV/m, 2.1 K (HWR type A)
ϊ Mass production was contracted with domestic vendor(2018.5)

ϊSSPA(4kW) : 2018.07~2020.05
Pre-productionperformancetest(2019.11)

ϊHPRFtransmissionline (1-5/ 8έύ
Installationverticalparts(2019.10)
ϊLLRFcontrol system(2019.07~2020.06)
ϊRFreferenceline (81.25MHz): ~2019.12

QWR HWR#A HWR#B

RFSystem
VT target: 2.4e+8@6.1MV/m

Static thermal load: 5.8 W
(Target: max. 7.5 W)
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Accelerator System2. Sys. Install.

Until September, `2021
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SCL Tunnel and Gallery for QWR 

Cryogenic Valve Boxes

QWR Installation

Combination of Cold & Warm Section 

CM Cryogenic Control Rack and HPRF

2. Sys. Install.
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Cavity String With cryogenic piping

Vacuum leak rate

Particle count 

inside cavity ñ0ò

Top loading to cryostat HWR B type

Accelerator System ςHWR Assembly2. Sys. Install.



Installation Procedure 

(Cryomodule+ Warm section) + (Cryomodule+ Warm section)

Å Cryomodule& Warm section is clean assembled in the clean booth@tunnel
Å Total Particle counts(size=0.5um above/10 mins)  were less than 30 counts 

2. Sys. Install.
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