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KUR

Terminated the operation 
with high enriched uranium on 23. Feb. 2006



• k
eff

 for E
p
 = 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)
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FFAG Complex

Ion Source

Injector (2.5 MeV)
Booster (20 MeV)

Main Ring
(150 MeV)

To KUCA
1 m

• 20~150 MeV

• Repetition Rate 
         up to 120 Hz

• Up to 1 µA
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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 Sector Magnet



Injector and Ion Source 
at Test Operation
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Acceleration in Injector 
without Trim Coils

1.5

1.6

1.7

1.8

1.9

2

0.7 0.8 0.9 1 1.1 1.2

Tune X

T
u
n
e
 Y

0.165MeV

0.1MeV

0.25MeV

Passing though ν
x
= 1

E ~ 0.165 MeV

Acceleration up to 

E ~ 0.25 MeV



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.



E
acc

 = 250 keV

I = 0.17 mA
@ Deflector Radius



Injection Extraction

120 µs

DCCT

Faraday cup

1
ext

 ~ 0.12 mA

E
inj
 = 100 keV

E
ext

 = 250 keV
1

inj
 ~ 0.25 mA

First Extraction
on 14 June 2005



Acceleration Voltage

2.5 kV

~250 µs

30 kV, ~7 µs

Operation at 120 Hz



First Extraction with
Trim Coils on Jan. 10, 2006

Extracted Beam

Beam from 
Ion Source 

First Acceleration
Jan. 1 2006

First Ep = 2.5 MeV
Jan. 6 2006

Ep ~ 2 MeV,  Ip ~ 20 nA



Acceleration Test
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Booster

• Radial Sector Type 
(DFD)

• RF Acceleration

• Fixed k 
with Pole Shape

Inflector

Septum

Bump

RF cavity

Kicker

Extraction



Beam Injection

Septum

Bump

Beam



First Acceleration

RF 
from SG

Beam

Jan. 30 2006 

frf = 1.62~3.55 MHz,   Vrf ~ 0.8 kV



First Extraction
in Sep. 2006



Main Ring

Basically Identical to 150 MeV FFAG at KEK

• Radial Sector Type

• “Yoke-Free” Magnet 

• Fixed k 
with Pole Shape

• RF Acceleration



Current Status

Injector and Booster

Main Ring

• Stable operation
• Beam intensity reach the regulation limits

• Injection study
• Finished power tests of kicker, RF cavity etc.

<I>inj ~20 nA@ E ~1.5 MeV

<I>Booster ~1 nA@ E ~11.6 MeV
e.g.

mailto:nA@1.1
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Current Status



Current Status

Injector
Jan. 2006



Current Status

Injector
Jan. 2006

Injection to Booster
June 2006



Current Status

Injector
Jan. 2006

Injection to Booster
June 2006

Extraction 
from Booster

Sep. 2006



Current Status

Injector
Jan. 2006

Injection to Booster
June 2006

Extraction 
from Booster

Sep. 2006

Injection to main ring
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Current Status

Injector
Jan. 2006

Injection to Booster
June 2006

Extraction 
from Booster

Sep. 2006

Injection to main ring
Oct. 2006

Beam from main ring ~ Aug. 2007?


