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Gasdynamic ECR ion sour ces
(ReGI1S)

Geller ECRIS Gasdynamic mirror traps
Electron velocity distribution

function (EVDF) is
anisotropic

Electron velocity distribution
function is isotropic

T>>T, TsT, T =L/V.

|_thermal
L —geometrical factor

Gasdynamic ECRIS (ReGIS) of atrap,

. V. ion sound velocity
Collisional plasma

T>>T. Loss cone is filled;
EVDF is isotropic

T = L/ViS
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GECRIS vs ReGI S
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|on charge vs microwave
frequency
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Experimentswith 37 and 75 GHz,
He
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(not a limit

160 MA 10N beam

FC current, mA
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Multiaperture extracting, beam
quality
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Emittance diagram
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|on charge state (short pulse)
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CH1 200 mv CH2 5,00 v

CH1 200 mV CH2 5,00 V
CH4 5,00 V CH4 5,00 V
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ReGIS 100 GHzZ

Calculations 100 GHz, 500 kW, L 4+=100 cm :
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SIS 100/300

Beams from UNILAC now:
Energy 11.4 Mev/u

Z=1-92 (protons to uranium)
Beam current of U2+ - 4.5 mA

e I

1 Beams from UNILAC for FAIR

"4 Energy 11.4 Mev/u

M Z=1-92 (protons to uranium)

—=8; |>100mA - Beam current of U%#* - 15 mA
q (inside SIS acceptance )
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f-beam baseline design

EURISOL-DS

“Euro v* Project
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lon production

Proton Driver
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lon production

ISOL target &
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Beam preparation
ECR pulsed

lon acceleration
Linac

Acceleration to
medium energy
RCS ‘

High-energy part

Acceleration

Acceleration to final energy
PS & SPS

SEVENTH FRAMEWORK
PROGRAMME

Neutrino source

Beam to fxperiment
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Decay ring

Neutrino |Bp = 1500 Tm
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L..=~2500 m

SS

®He: y =100
8Ne: y=100

Decay
Ring

M.Benedikt CERN-1SS22/9/2005




Typical heavy ion beam driver for inertial fusion energy?

possible recirculation

¢ target

, , = , chamber
lon source acceleration %_ acceleration
. . , : transport
and with electric with magnetic
Injector focusing —— focusing
AN final focusing
/ bending
matching beam combining compression
2-3 MeV ~100 MeV ~10 GeV ~10 GeV
~1 A/beam ~10 A/beam ~400 A/beam ~4000 A/beam
~10 ps ~4 s ~100 ns ~10 ns
Requirement for ion beam:
Energy 1.6-2 MeV
Current per channel 0.5A
lon mass 84-238 Physics and Technology of lon Sources, Second

Emittance (norm.) <11 mm mrad Edition. lan Brown (Ed.)
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Conclusion

m Gasdynamic ECR 1on sources (ReGIS) are
guite different from classical ones.

m ReGlS are able deliver quality 1on beams with
current more than 100 mA

m [ncreasing of ion charge for ReGISisa
realizable task, ways are obvious.
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Plasma confinement in an ECR 1on

source
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Multiaperture extracting system

|X| I |X| Faraday cup

lon current density more 60 mA/cm?

Diameterof each hole 3 mm.
13 holes, total square 92 mm?



FC current, mA
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Boundary GECRIS — ReGIS: plane T,
- Ne
Te>>Ti
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Quasi-gasdynamic regime
of confinement

Coulomb electron scattering
into the loss-cone

t=InR/v,
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T, Ty (collisionless)
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Duration of plasma escape Electron temperature, eV

Threshold of plasma density, cm-3

Tg: Leff/Vs V—ion sound velocity
L — effectivetrap length




