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Layout of RAON Facility

ÁHigh intensity RI beams by ISOL & IF
Å35 kW ISOL: direct fission of 238U by 70 MeV, 0.5 mA P

Å400 kW IF by 200 MeV/u, 8.3 pɛA 238U

ÁHigh quality neutron-rich RI beams
Å 132Sn with up to ~250 MeV/u and 108 pps

ÁMore exotic RI beams by ISOL+IF
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EBIS: Design Parameter

Design parameters @ RISP

Electron beam 
current

Electron beam current 
density

Extraction beam 
energy

B-field in 
Trap region

0 ~ 3 A 500 A/cm 2 10 keV/u 6 T

A/q Capacity Breeding time Breeding efficiency

< 6 ~ 10 8 ions/bunch 50 ~ 100 ms 15 % for 133Cs27+

Repetition rate Pulse width

~ 10 Hz 10 ~ 20 əs
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EBIS: Structure and Principle
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EBIS: Charge Breeding Process

Main parameters for charge evolution

ÅElectron beam energy

ÅElectron beam current density

Overlap 

Factor: 0~1
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EBIS: Charge Breeding Simulation (CBSIM)
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Electron Beam Energy : 20 KeV

E-Beam Current : 3 A  

E-beam Current Density : 493.5 A/cm²

Breeding time: 61 ms

Sn1+ 
Č

Isotopes of 

interest

Emittance

with rfq

cooler

without rfq

cooler

132Sn, 142Xe, 95Sr,
15O, 126Al

3 ɚ mm 

mrad

30 ɚ mm 

mrad



EBIS: Electron Beam Simulation (TRAK)
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EBIS: Electron Collector Design

Dissipated 

Power

Flow Rate 

(kg/s)

Flow Rate 

(liter/min)

Temperature 

Rise (ɒ)

15 kW

1.0 60 3.6

0.8 48 4.5

0.6 36 6.0

0.4 24 9.0

V E-beam simulation was performed with TRAK 

code.

V Colletor design was verified based on the 

simulation.

V Distribution of the power deposit on the inner 

surface of collector was calculated.

V Collector dimension, the repeller position, and 

the repeller voltage were tuned to achieve as 

small power density on the surface as possible.

Electron dump simulation

Collector cut view
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EBIS: Electron Dump (Collector) Water line
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ÅMaterials : OFHC, Stainless Steel (STS 316L), Soft iron

Å Connection method : All vacuum brazing

EBIS: Electron Dump (Collector) Magnetic shield
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- Cooling Power: >15 kW

- Flow rate: ~ 25 L/min

- Parallel four water lines at the cylinder surface

- One water line at the front 

- Cross section of water line: 6X12 mm2

- Material: OFHC

EBIS: Electron Dump (Collector) Cooling water



Electron Gun
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E-Gun Cathod Diameter: 5.6 mm
Cathod Material: IrCe
E-Beam Current: 3 A
Current Density at Cathod: 12 A/cm 2

Magnetic Filed at Cathod surface : 0.2 T

Manufacturer: BINP (Russia)



EBIS: Electron Gun Test
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EBIS: Electron Gun Test 
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EBIS: Electron Gun Test 
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EBIS: Electron Gun Test 

Iemission Icollection Pulse width Duty cycle Vanode Ianode

5.6 mm 

cathode 2 A 2 A 40 ms 40 % 12.5 kV 15~60 mA

4.2 mm 

cathode

3 A 3 A Sawtooth mode 14 kV 2 mA

2.3 A 2.3 A 50 ms 25 % 13 kV < 2 mA
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EBIS Charge Breeder
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Superconductor Magnet
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- Magnetic Field: 6T

- Warm Bore : 8ò

- Cyrocooler: 1.5W

- Currnt: 96.3 A

- Homogeneity: 0.4%



Superconductor Magnet : Inhomogeneity
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Superconductor Magnet Control Program
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Superconductor Magnet : Energizing
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Superconductor Magnet : Energizing
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Ion Trap Section
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- Alignment, High vacuum, High voltage



Ion Trap Section: Chamber Baking
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Ion Trap Section: Chamber Baking
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Vacuum System
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Cryopump

He compressor

Control Unit


