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Main Features (1)

One of the three projects
Fusion Broader Approach between Japan & Europe

IFMIF: International Fusion Material Irradiation Facility
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Main Features (2)
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Main Features (2)
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Main Issues

E < 5 MeV E > 5 MeV
Losses still significant (%) Harmful loss-induced radiations << 1W/m
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Source Extraction

Total Extracted current: 175 mA Optimum injection intfo RFQ
> Strong SC > Emittance / > Emittance\,

e- screening electrode

- -;Ifiz.m.m. e ﬁ/or‘k around SC effects: \

g:ggg\;de /’/”\ Grounded .
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High current > strong SC Large o; = strong neutralisation

SolMAxP (CEA): SC potential map
Main focusing field, Heavy gas ion(Kr), e- repellers at entrance at exit
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Reach the required current -> optimise injection into RFQ

> 5trong SC==

Bad precision of theor.calculation
—>On-line optimisation mandatory,
... following diagnostics

High compyacfness
~>Lack of room at RFQ entrance
... for diagnostics

On-line: maximise current at RFQ exit

[Op’rimisa’rion method: highest transmission of LEBT-RFQ}

LEBT: Solenoidl Solenoid2 RFQ
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RFQ

- accelerate while focusing up to
9

Optimisation: limit losses
spread losses on a biggest length, but on lower energy part
~longer Gentle Buncher
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MEBT + SRF-Linac (1)

MEBT: transports and matches the beam into the SRF=Linac
SRF-Linac: channel with its well defined matched beam in terms of RMS

Tuning of MEBT _and-SKF-Linac are decoupled

- > - E>BbMeV >

any change in beam distribution harmful loss-induced activation
will change net forces, ->

will change particle trajectories - High beam power (~MW)
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IFMIF | |[EVEDA
erator
Systefil ro:

[Num.calc.not precised to 10-6

Machine not reproductible to 10-6

—>On-line fine tuning ... w diagnostics
is mandatory and frequent.

MEBT + SRF-Linac (2)

High compactness
~Lack of room...

for conventional diagnostics

Uncommon procedure:
- Match beam rms envelope, then

o

- Minimise extent of particles on the border
- "Halo matching” instead of "Beam matching”

~

MEBT + SRF-Linac

/Tha’r procedure can be applied on-line
at the condition that microlosses
can be measured the closest to the

kbc»:cxm pipe, permanently & immedia'relyj
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EVEDA HEBT:

- Adapt the beam size for measurements ...

(Diag. Plate) 2> many tunings to foreseen
- Expand the beam at the Beam Dump

IFMIF HEBT:
Beam footprint at Lithium Target
must be rectangular and uniform
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Emittance-growth issue (1)

Once the external beam limit is perfectly minimised and regular,
sometimes the emittance can literally blow up
-> Compromise between halo and emittance minimisations

Envelope equation: 2 competing terms
2

€y, K K is generalised perveance, continuous beam
E — y and SC = . g . . . .
Xy o2, 2o, + Gy) independent of particle distribution type

3Ks(1-f) K, is generalised perveance, bunched beam
dependent of particle distribution type
(coef)

or SC3=(

oy +0y o,

Coef is obtained by equalising SC and SC; at one position at MEBT entrance
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Emittance-growth issue (2)
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downstream,

or in longitudinal:
X-Y coupling ?
Resonances ? :
—->need additional
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Conclusion

The highest intensity
The highest power

The highest space charge
The longest RFQ
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True "Laboratory" for studying

challenges physics of High Intensity Beam
~immediate treatment (Halo formation, Core-halo interaction
Emittance growth, sudden particle loss)

A4

Improve beam dynamics
Improve tuning methods
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