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- IFMIF project

- Injector design (ion source and LEBT)

- Transfer to Japan, Installation and Conditioning

- D+ beam characterization 

- Security and Neutron production
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Outline
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IFMIF PROJECT

The aim is the production                                

of a high neutrons flux (1018 n m-2 s-1)         

with 14 MeV peak energy

(International Fusion Materials Irradiation Facility) 

2 D+ beams (125 mA - 40 MeV) 

will collide on a liquid Li target
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IFMIF PROJECT ïVALIDATION PHASE

LIPAC
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(Linear IFMIF Prototype Accelerator)

LIPAc = prototype for IFMIF 

which includes all critical

accelerator components

to be tested

at nominal beam current

International project

Injector (CEA France)

RFQ (INFN Italy)

Cryomodule (CEA France)

Diagnostics (CEA France, Ciemat Spain)

MEBT + HEBT + Beam dump (Ciemat Spain)

RF power, (Ciemat Spain, CEA France, SCK Belgium)

Cryoplant (CEA France)

Installation and test in progress 

on the Rokkasho site in Japan
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Request for IFMIF Injector

Requirements Acceptance criteria Comment

Particle type D+ H+ for injectorconditioning

Output energy

Energy stability

100 keV

Ñ100 eV
Fixedby theRFQacceptance

Output D+ current 140 mA RFQtransmissionÓ90%

Speciesfraction D+ Ó 95 % At theoutputof theLEBT

Beamcurrent noise Ò 2 % rmsAt frequenciesbelow~1 MHz

rms norm. emittance Ò 0.30 ˊ mm mrad At theoutputof theLEBT

Duty factor CW Possibilityof pulsedoperation.

Modulation capability
1 msïCW             

@ 1-20 Hz
Typically

Beamturn off time < 20 µs From100% to 10% beamintensity

IFMIF is the machine                              

of  all the challengesé

and the challenge starts      

at the Injector level.

IFMIF Injector has been

designed, built and tested

at CEA/Saclay

before shipment

to Rokkasho site in Japan
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IFMIF Injector Design
Source

5

The source, operating at 2.45GHz  is based on the SILHI concept  
(2 coils, ridged waveguide transition, 5 electrode extraction system)

Beam extraction simulations 
done with Axcel © code

Magnetic and electrostatic 

simulations done with Opera 

from Vector Field©
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IFMIF Injector Design
LEBT

- 2 solenoids LEBT with 

integrated H/V steerers

- RFQ entrance cone ū= 12 mm

- Short LEBT to minimize 

emittance growth (2.05 m)

- 2 Turbopumps 

- Possible heavy gas injection

- Diagnostics despite limited 

space

Beam transport simulations 

done with SolMaxP and 

TraceWin codes

RFQ entranceHV platform Ground

+ 100 kV

Beam characterization = measurements of:

- Extracted current (PS drain current)

- Beam stopper current

- ACCT

- Profile with CID cameras

- Emittance (2 or 3 locations)

- Species fractions (Doppler shift and Electric)

- Neutron and gamma production
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Beam Characterization at Saclay

Orange: Source trigger 

Green: Source PS delivered current (25 mA/V)

Magenta: Beam Stopper current (20 mA/V)

140 mA:

172 mA:

20 ms

/10 Hz:

In November 2012, Beam characterization mostly done in pulsed mode  (10 Hz), after the cone,             

with DC = 10 , 30 and 50% ; then continuous mode
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An unprecedented D+ beam of 140 mA at 100 kV has been extracted and transported
(with Itot = 175 mA and Vpuller = - 42 kV) 
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Emittance with 10 % DC           

(10 ms / 10 Hz)

When increasing DC                 
to 30% and 50%,       
140 mA D+ beam 

emittance increased         
> 0,3 pmm mrad

and spark rate increased

In CW mode, when the beam  
is focused too much: 
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Transfer to Japan

The IFMIF LIPAc injector has been disassembled 

and packed at Saclay, 

Installation on site: 

- Mechanical re-assembly

- Cabling and wiring

- Check-out

- Conditionning (Vacuum, Water cooling, HV)

And start of commissioning

�Î

shipped to Hacchinoe port

delivered on 

the Rokkasho 

site
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