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Status of FFAG Complex
 at KURRI 



• keff for Ep = 20~150 MeV

• FFAG accelerator as　
proton driver for ADS

KART Project
(Kumatori Accelerator driven Reactor Test)

Purpose:  Feasibility study of ADS

Five-year project (2002~2007)



FFAG Complex for KART

ion
source injector

main ring

KUCA

subcritical
reactorbooster

100keV 2.5MeV 20MeV 150MeV

Output~ 1 W

Repetition Rate : 120 Hz



FFAG complex

Ion Source

Injector (2.5 MeV)

Booster (20 MeV)

Main Ring
(150 MeV) To KUCA

1 m



Parameters for FFAG complex
Injector Booster Main

Einj 100 keV 2.5 MeV 20 MeV
Eext 2.5 MeV 20 MeV 150 MeV

Lattice type Spiral Radial DFD Radial DFD
# of cells 8 8 12

Acc. scheme Induction RF RF
k 2 2.45 7.5

coil/pole coil pole pole
pinj/pext 5.00 2.84 2.83

rinj 0.60 m 1.27 m 4.54 m
rext 0.99 m 1.74 m 5.12 m



Injector

Energy 0.4 ~ 2.5 MeV

<I> 0~2 µA

Rep. rate 0.1 ~1 kHz

# of sectors 8

Spiral angle 42 deg.

Size 3.5 m × 6 m × 2.5 m

Weight 30 t



Spiral Sector Magnet 

Spiral Angle : 42 deg.
32 Coils for Variable k-index

8 Spiral Sectors



Tune Diagram
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Spiral Sector Magnet



Coils for variable k



Coils for variable k



Magnet



Magnetic Field Measurement
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Voltage Pattern for 
Acceleration 

Beam pulse compression
Power saving

spillacc. period
injection



Induction Core



Booster

• Radial sector type 
(DFD)

• RF acceleration

• Fixed k 
with pole shape



Magnet



Tune Diagram
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Booster Magnets



Main Ring
Basically Identical to 150 MeV FFAG at KEK

• Radial sector type 

• Fixed k 
with pole shape

• RF acceleration



Control System

TCP/IP
UDP/IP

PLCControlled
Devices

PC &
LabView

Hard 
Wiring

Abstraction of Devices by PLC



FFAG Room as of May 2005

Current Status: Have a look on Wednesday Tour!



Acceleration Test of Injector 
without coils for variable k

• Without coils for variable k (E ~300 keV)

• Beam interval = 1 sec

• Partial Core P.S. in operation



Acceleration in Injector 
without coils for variable k
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Tune vs Radius
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Acceleration Pattern

7 µs 120 µs 7 µs

Injection (2.6 kV)

Acceleration(0.9 kV)

Extraction (2.6 kV)

Repetition rate = 120 Hz
Beam injection period = 1 sec.



Acceleration Test
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Eacc = 250 keV
I = 0.17 mA

@ Deflector Radius



Acceleration Test
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Injection Extraction

120 µs

DCCT

Faraday cup
1ext ~ 0.12 mA

Einj = 100 keV
Eext = 250 keV
1inj ~ 0.25 mA



Schedule

• Test Operation of Injector  
within Two weeks

• First Beam from FFAG Complex  
 Spring of 2006 ~

• ADS feasibility Study  
~ Summer of 2006


