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• Name of the facility  
 
    - In Korea we just call it "Heavy Ion Accelerator". 
    - A tentative name that scientists use: "KoRIA“.  
        (Korea Rare Isotope Accelerator). 
    - The official name needs further discussions. 
  
• Multipurpose 
• Start from scratch 
 
• Proposed Construction Budget : ~ 0.45 BUSD 
• Design and R&D: 2009 ~ 2012  
• Construction: 2012 ~ 2016 
 
• Conceptual design project started in April, 2010. 
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Key Elements of KoRIA 

  200MeV/u, 2pμA Superconducting Heavy Ion Linac 

  Particles : H ~ U, Stable Heavy Ion and Unstable Radioactive Isotope 

  Both ISOL & In Flight Fragmentation  

                        for production of rare isotope beams  

    (In Flight Fragmentation after ISOL: more exotic beams) 
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Dispersive 
RI catcher (RIC) 

 
Fragmentation Type 

Material/Bio/Medical 
Science 

(U35+ 350μA 이상)   Xe20+ (500 μA 이상) 

(A/q=6.8) 28GHz 
  

SC-ECR 

10 MeV/u 

High Intensity H- or D- cyclotron  
               K~100, ~1mA 

 production 
Medical application 

H2+ 
D+ 

Rare RI  
(Produced by ISOL) 

L2 RFQ 
~100 keV/u 

L1 

Multi-purpose 
Spectrometer 
107 p/s 

① * High Energy RI(B) 
      (In-Flight) ~150 MeV/n 
    * Low energy (RIB) 
 
②  Isol based RIB 
 
③ Gas Catcher Based RIB 
     15~20 MeV/n 
 
④  In-Flight 
     Stopped RIB 
 
 Laser spectroscopy 
(Mass measurement) 

★ Material/Bio/Medical science 
• H, (D) cyclotron K~100, ~1 mA 
• ISOL RIB – probe 
• In-Flight RIC 
• Stable Heavy Ion Beam (ECR IS) 

ECRIS 

(sable HI beam) 

Dual Beam 

CB-ECR  
ED ( Electric Dipole) 

Degrader 
Gas cell Ion Guide 

ISOL/Target – 
Ion Source 

    Post Accelerator for RIB (50 %) 
& Stable Heavy Ion Accelerator (50 %) + H, D, He irradiation 
     - Maximum energy ~10MeV/n, Bio- 15MeV/n 

Future  
Extension 

~10 MeV/u 
~15 MeV/u 

(1~3) MeV/n 

A 

B 

② 
③ 

① 

④ 

ⓐ 

ⓑ 

200 MeV/u    

Block 1 

Block 2 

Block 3 

100 MeV/u 

Nuclear 
astrophysics 
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KoRIA layout 

linac 

Experiment building 

Beam line [for acceleration] 

Beam line [for experiment] 

Target building 

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 
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IFF Linac [ S.K. Ko, KAPRA]  

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 

QWR1 
70 MHz, 0.041 

QWR2 
70 MHz, 0.085 

Charge  

Stripper 

Charge  

Selector 
HWR1 

280 MHz, 0.285 

HWR2 
280 MHz, 0.53 

238U32-34:  

17.5 MeV/u,  9.4 puA 

238U77-81:  

17.2 MeV/u,  7.9 puA 

238U77-81:  

200 MeV/u,  7.9 puA 

p:  

56 MeV,  0.66 mA 

p:  

610 MeV,  0.66 mA 

CW operation 
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βG = 0.041,  

fres= 70 MHz 

βG = 0.085,  

fres= 70 MHz 

βG = 0.285,  

fres= 280 MHz 

βG = 0.53,  

fres= 280 MHz 

Beam  

axis 

1
 m

 

QWR-1 

(Quarter-Wave Resonator) 

QWR-2 

HWR-1 

(Half-Wave Resonator) 

HWR-2 

IFF Linac [ S.K. Ko, KAPRA]  
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Cyclotron [ J.S. Chai, SKKU]  

8 MeV Injector  
SF Cyclotron 

K 100 SSC Booster  

Cyclotron layout of ISOL  

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 
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Cyclotron [J.S.CHAI, SKKU]  

Injector  SF Cyclotron 

 8 MeV SF Cyclotron 
 4 Sector Magnet 
 Deep Valley 
 4 th Harmonics 
 Expected Beam Intensity  :  500uA ~ 1 mA 

K100 SSC Cyclotron  

Injection Energy 8 MeV 

Extraction Energy 70-100 MeV 

Beam intensity 1 mA 

RF- Frequency 60 MHz 

External diameter 6 m 

Layout Field analysis 
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IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 

28GHz SC ECR IS 

EBIS for charge breeder  

Ion Source [ B.H. Oh, KAERI] 
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Ion Source 

SM magnet system for 28GHz SC ECR IS 

Coil sturcture 

Plasma chamber for 28GHz SC ECR IS 

EBIS layout 14.5GHz SC ECR IS layout 
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ISOL System [ B.H. Kang, SYU]  

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 

proton 70 MeV 1mA 

70kW UCx direct target 

Ion Source  

1+ 

Fission Z-N Distribution 

ISOL target & yield 
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ISOL System 

beam switch yard 

p 650 
MeV, 
200A  

p 70 
MeV, 
1 mA  

Pre Mass 
Selector 
M/DM ~ 
100 

2 station 
Target, Ion 
source 
system 

RF-Cooler 

High-Resolution 
Mass Separator 
M/DM > 60000,  1+ separator 
 
Br ~ 0.44Tm for 132Sn1+   

Charge Breeder 
(ECR or EBIS) 
 
for ECR 
A/q < 12 
E/A = 10 KeV/u 

Electrostatic 
Bender 
Er ~ 140 kV 

to RFQ 

90 kV HV platform 

(A/q)/D(A/q) > 3000  
A/q separator  

cyclotron 

70 kV HV platform 

E/A = 10 keV/u 
A/q <7 

injection of 
1+ beam into 
ECR ion-source 

1+ 

n+ 

90 kV HV platform 
(Pre acceleration) 

Primary Beam   70 MeV, p, 1mA 

Production Target
   

 70kW, direct multi-layered Disk UCx ,

2.5 g/cm3 

Yield on Target  1.2 x 1014 fission/s,  neutron-rich,  4 
x 1011 /s for 132Sn 

ISOL IS   FEBIAD,  Surface Ionization  both 
 RI except for refractory element 

ISOL system  attach/detach system of IS/Target m
odule 

pre mass selector  M/DM  ~ 100   to increase beam 
quality, ~3p mm mrad 

RFQ-Cooler  Energy spread < 4eV,  Emittance ~3 
p mm mrad 
 Online transmission >60 % 

High Resolution 
Mass Separator  

 M/DM   > 60000 

Charge Breeder  ECR  and/or EBIS 

A/q separator  (a/q)/D(a/q) > 3000 

beam injection on 
RFQ 

 A/q < 12 for ECR,  mostly 4<A/q<8 
 E/A  = 10 keV/u 
 132Sn ~108 /s, 138Xe ~1011 /s 

Typical  beam on 
experimental targ
et 

 132Sn ~108 /s   

ISOL system layout 
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 RFQ Linac [ Y.S. Cho, KAERI] 

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 
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 RFQ Linac 

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 
Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 

□  Design parameters 
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SC Linac [ T.S. Park, SKKU]  

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 

SC QWR  (0.3-2 MeV/u] SC QWR  (2.0-18 MeV/u] 
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Fragment separator [ J.W. Kim, NCC ]  

IFF linac 

ISOL linac 

Future plan 

200MeV/u (U) 

Stripper 

SC ECR IS 

Cyclotron 
K ~ 100 

Fragment  
Separator 

Charge 
Breeder 

SCL  RFQ 

RFQ 

SCL  

SCL 

Low energy experiments 

ISOL 
target 

In-flight 
target 

μ, Medical 
research 

Atom trap 
experiment 

H2+ 
D+ 

Fragment separator layout 
Beam optics (pre-separator) 

Beam optics (Post-separator) 
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Diagnostics [ J.H. Ha , KAERI ]  

Material/Bio/Medical 
Science 

(U35+ 350μA 이상)   Xe20+ (500 μA 이상) 

(A/q=6.8) 28GHz 
EIBS  

SC-ECR 

10 MeV/n 

High Intensity H- or D- cyclotron  
               ~70 MeV, ~1mA 

 production 
Medical application 

H2- 
D+ 

Rare RI 공급 
(Produced by ISOL) 

L2 RFQ 
~100 ken/A 

L1 

Astro- 
Nuclear- Physics 

Multi-purpose 
Spectrometer 

ECRIS 

(sable HI beam) 

Dual Beam 

CB-ECR  
ED ( Electric Dipole) 

Degrader 
Gas cell Ion Guide 

ISOL/Target 
– Ion 
Source 

Future  
Extension 

~10 MeV/n 
~15 MeV/n 

(1~3) MeV/n 

A 

B 

② 
③ 

① 

④ 

ⓐ 

ⓑ 

200 MeV/n    100 MeV/n 

Beam Current Monitors 

Beam Position Monitors 

Beam Profile Monitors 

Longitudinal Emittance 

Transverse Emittance 

Beam Loss Monitors 

Korea Rare Isotope Accelerator  
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Control system [ K.H. Park, PAL ]  
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Shielding system [ H.S. Lee, PAL ]  

 Neutron track of shielding transmition to evaluate attenuation length 
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FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 

Project Start 

Conceptual Design 
Technical Design 

Critical Design 

ISOL accelerator 

IFF accelerator 

Experimental Systems 

200MeV/u Design 

Accelerator 

 ISOL Commissioning 

 IFF Pre-Operation 

Conventional 
Construction 

ISOL Target 

Building 

Linac Tunnel 

Cryogenic Sys. 

Control Sys. 

Utility 

400MeV/u Linac Design 

IFMS Target 

Building  
Design 

Engineering  
Building 

Central Control  
Building 

Nuclear Astrophysics Beam Lines 

Material / Bio / Medical Science Beam Lines 

RF Assembly   
Building 

Spectrometer 

SC Test  
Building 

RF Test  
Building 

Main   
Building 

Complex  
Building 

International  
Building 

Machining   
Building 

Support   
Building 

Power  
Plant 

Application Research  
Building 

Basic Research  
Building 

Public Relation 
Building 

Guest 
House 

KoRIA Project Schedule 

ISOL Pre-Operation 

 KINS License 

 Site Prep. 
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Thank you for your Attention 


