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The capture of injected 1+ ions into an ECRIS CB plasma
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Introduction
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Experimental investigation of electrostatic capture of 1+ ions

in charge breeder electron cyclotron resonance ion source
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Introduction

CB plasma

Injected 1+ ions Extracted N+ ions
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a injected species, b plasma species
n density, g charge, m mass, v velocity, In A Coulomb logarithm
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Rb20* AV curve, O, as support gas
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Considering a Maxwellian velocity
distribution for the plasma ions :
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From experimental results :
m,, /m, > 5 for good ECR CB efficiency
* lon temperature in ECRIS plasma 5 - 28eV (optical spectroscopy measurements)

» |AV],,. > 50V for Na* injected into an He plasma, even considering V, = 0V
» 5—15V values are typically measured

We propose here a revised concept where the slowing down is mainly electrostatic due to V,
Eopt,l—i— — eVp

We did extensive experiments to verify this assumption.
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Experlmental Setup Electrical configuration @6
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Experimental setup

1+N+ test bench
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Results

Check the mass dependency of |AV|

opt *

o \ir
opt = w -tV

AV

Mass ratio
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Beam current (norm.)

Beam current (norm.)

He plasma support gas
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Results
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AV spectrum of K at different microwave power . 10 . 10 2 i
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In flight 1+ =» 2+ ionisation
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Higher fly through 1+ =» 2+ ionisation at higher energy could lead to « shift » the |AV|,, for high charge state at lower energy
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Injection optics CB

C516+ KS+ Na7+
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Discussion

Potential

Vo
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Electron impact ionisation to 2+
» Enhanced friction (proportional to g?)
» Electrostatic trapping in plasma potential dip (required energy doubles)

\ Low energy 1+ ion

AO® potential dip

A 4

Beam axis
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Conclusion

Experiments have demonstrated that the capture of 1+ ions injected into an ECR charge
breeder plasma is dominated by the electrostatic forces :

 No direct mass dependency can be observed on the |AV|OIot parameter

* |AV|,, follows the plasma potential value with a small offset

Eopt,H— = eVp

In the proposed model, the capture doesn’t depend on the plasma ion temperature
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Thank you for your attention
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