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Performances of
the EBIS debuncher
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Electron Beam lon Source (EBIS)

Charge breeding by electron beam

Radial confinement of the ions by the electron beam
Axial confinement by the trapping electrodes
Magnetic coils for the electron beam confining

In comparison with ECR ion sources:

* Faster breeding time

* Higher efficiency

* Higher charge states

e ~Lower beam intensity

—p  More convenient for radioactive beams
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Continuous Wave (CW) EBIS
charge breeder

CW injection or
bunching in a RF trap
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Continuous Wave (CW) EBIS
charge breeder
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Debuncher prototype design
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Experimental Setup

Emilie debuncher on the
adaptation flange

EMIS 2018, CERN Geneva, 17/09/2018 °




Experimental Setup

Emilie debuncher on

Emilie debuncher on the the test bench

adaptation flange
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Experimental Setup

Emilie debuncher on

Emilie debuncher on the the test bench

adaptation flange
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MCP signal (V)

First debunching signal
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lon extraction
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,Inverse function" method

The idea is to apply a potential function which make uniform extraction of given energy density distribution

STEPS:

I) Find the energy distribution
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Distribution in time (potential) domain
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,Inverse function" method

The idea is to apply a potential function which make uniform extraction of given energy density distribution
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,Inverse function" method

The idea is to apply a potential function which make uniform extraction of given energy density distribution

‘val HV8
STEPS: y e N
‘ext v v e —>
I) Find the energy distribution
Vext
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Ramp potential applied to all segments Distribution in time (potential) domain
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2) Calculate inverse cumulative
energy distribution exchange axes
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Vext " -Erap
Cumulative distribution function Inverse cumulative distribution function
(inversed function)
3) Apply inverse function
) bty A > Uniform beam extraction
instead of ramp potential EMIS 2018, CERN Geneva, 17/09/2018 °
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lon extraction

|00 ms extraction

Energy (time) distribution
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lon extraction
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Efficiencies

»,Cooling" effect

Trapping efficiency

1 ms debunching

10 ms debunching
100 ms debunching
1000 ms debunching
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* No measurable losses up to ~| s trapping time !
* Injection efficiency 20-30 %
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Buffer method

(fully continuous extraction)
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Buffer method

(fully continuous extraction)
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Conclusions

* Uniform ion extraction for trapping times up to ~1 s

 Ultra high vacuum level (<10-"'mbar) necessary for the manipulation of high charge
state ions

* An optimized ion optics are needed

* Projections for the use of such device with an operational EBIS, i.e. for HIE-
ISOLDE or for a future EBIS at GANIL, are therefore encouraging
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Thank you for your attention !



