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Driver Linac Post Acc. Cyclotron

Particle H+ O+8 Xe+54 U+79 RI beam proton

Beam energy (MeV/u) 600 320 251 200 18.5 70

Beam current (pμA) 660 78 11 8.3 - 1000

Power on target (kW) > 400 400 400 400 - 70 
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RFQ Design (2013.08)
Design review (2013.11)
RFQ Prototype

- vane machining and 3D measurement
- The 1st brazing failed (2014.04)
- Assessed the related issues
- Brazing procedure modified (2014.05)
- Confirmed brazing procedure (2014.06)
- RFQ prototype to be completed (2014.09)

RFQ Prototype test
- 15kW SSA, coupler, RCCS are ready



• RAON SCL is designed to accelerate high intensity beams.
• Focusing by NC quad doublets rather than SC solenoids.
• Optimized geometric beta of SC cavities (0.047, 0.12, 0.30, 

0.51).
• Employs larger aperture to reduce beam loss (40 mm and 50 

mm aperture).
• Prototyping of SC cavities and cryomodules is under way at 

present.



• Transverse emittance increase is less 
than 20%.

• Longitudinal emittance is improved.
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Machine Imperfection EffectsLattice Design
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Tuner Design

•Lever (1:2~2.5) & Worm-worm wheel (1:20) mechanism – MAX 1:50

•Vacuum Interface : Rotary Feedthrough

•Actuator : Step Motor & PZT
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RF power :4kW 
Window and Inner conductor with air co
oling is available.

Window
Inner conductor

Air
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F1 F2 F3 F4 F5 F6 F7 F8
[X,X] -2.08 2.18 -2.39 2.00 -2.37 2.00 -2.38 2.02 
[X,D] 2.30 0.00 -2.92 0.00 2.71 0.00 2.77 0.00 

Characteristics of In-flight separator

Maximum magnetic rigidity: ~10 Tm
Momentum acceptance: 3%
Angular acceptance : 40 mrad (H)

50 mrad (V)
Focal plane 

Achromatic: F2, F4, F5, F7
Momentum dispersive: F1, F3, F6, F8
Doubly achromatic: F9

Momentum resolving power 
pre-separator:    1140 at F1

2280 at F3
Main separator:  2600 at F6

2600 at F8

Transfer matrix coefficient at X- direction



High order correction

Before 2nd order correction

After 2nd order correction

Tilt angle (degree) 

F3 F6 F8
Before  2nd order 

correction -87.7 88.2 88.8

After  2nd order 
correction 0 0.02 0.01

Beam distribution in X–A phase space

Before 2nd order 
correction

After 2nd order 
correction

F3

F6



• Benefits of HTS magnets in Fragment Separator
– Technical Benefits

HTS provides large temperature margin – HTS can tolerate a large local and global increase 
in temperature caused by beam-induced heating.

– Economic Benefits
Removing large heat load at higher temperature (~50 K) rather than at ~4 K (LTS) is more 
efficient.

– Operational Benefits
The temperature need not be controlled precisely. more robust magnet operation.

• In the target region, magnets are 
under the influence of high radiation.

• Magnets are subjected to 
high radiation heat loads, and it should 
be resistant to the radiation damage.
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Design Parameters (HQs_R12)
Aperture radius (mm) 120
Pole tip radius (mm) 130

Effective length (mm) 579
Yoke length (mm) 480

Field gradient (T/m) 15
Pole tip field (T) 1.95

Total current (kA) 121

Coil size (mm2)
864

(36 mm  x 12 mm  x 2)
Current density (A/mm2) 140

Turn number (N) 164
Operating current (A) 370

Critical current 640 A (SuperPower)
One turn length (m) 1.57/1.63

Total length of HTS tape (km)
2.25

(562 m / 1 coil)
Volume of coil (cm3) 4028

B //c  (T) 2.1
Field uniformity (%)

(for 12th harmonic order)
0.6%

An HTS coil for HTS Q-magnet

- bobbin, current terminal, cooling channel..
- Winding

Full scale HTS coil for HTS Q-magnet

- Manufacture of 4 HTS coils 
- Full coil assembly
- Series connected coil

Design modification

HTS Q-magnet

- Machining of iron yoke
- Coil-yoke-cooling channel interface

(Thermal and Mechanical)
- Full system assembly

Final design
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SRF TF is constructed at KAIST 
Munji campus.
It will be ready for operation in 2015.

SRF TF includes :
2 vertical test stands
3 cryomodule test benches
1 buffered chemical processing
2 high pressure rinsing
1 high temperature furnace
1 ultrasonic clean
Cryogenic system



Budget and Schedule
• RISP budget 

Accelerator and Experimental Systems : $420M (460.2T KRW)
Conventional Facility : $568M (624.3T KRW)

• Conventional facility budget was finalized May 2014.
• Construction to be completed by 2021.

CD

TD

Accelerator Prototyping

Accelerator Fabrication

Accelerator Install & Commission
Baseline
Design 
Summary

Technical
Design
Report

SC Cavity
1st article

We are here!

Exp System Fabrication

Exp System Prototyping

Exp System Install & Commission
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