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Abstract

Electron cyclotron resonance ion source (ECRIS) is used in various fields e.g., cancer therapy, accelerator physics.
ECRIS is required to increase the yield of multicharged ion beams. An empirically method of efficiently producing
multicharged ions is to mix low Z gas into the plasma. One of explanations for gas mixing effect is ion cooling due to
collisions between main ions and low Z ions. In this work, we measured charge state distributions of ion beam currents
and plasma parameters for each of pure argon plasmas and argon plasmas mixed with helium (Ar/He mixing).
Furthermore, the CSD and the emittance were measured for the ion beam of Ar/He mixing with ion cyclotron resonance

heating to excite He+ ions.
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Figure 1: The top view of ECRIS and beam line.
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Figure 2: The side view of measurement part of IBIS.
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Figure 3: CSDs for pure Ar plasma and Ar/He mixing
plasma.
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Figure 4: T, and n,. distribution diagrams for pure Ar and
Ar/He mixing plasmas.
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Figure 5: CSDs of Ar beam currents for pure Ar plasma
and Ar/He plasma under the constraint that the total
pressure is constant.
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Figure 6: CSDs for pure Ar plasma and Ar/He mixing
plasma with 400 kHz RF for ICR heating.
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Figure 7: (a) Typical He* beam profiles for Ar/He mixing
with RF (0 W=50 W). (b) He* beam profiles when the multi
slit was inserted for Ar/He mixing with RF (0 W-50 W).
(c) Emittance diagrams of He* beams for Ar/He mixing
with RF (0 W-50 W).
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Figure 8: Cumulative emittance distribution function F vs.
emittance & for He* beam.
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Figure 9: (a) Typical Ar** beam profiles for Ar/He mixing

with RF (0 W, 10 W). (b) Ar?* beam profiles when the multi

slit was inserted for Ar/He mixing with RF (0 W, 10 W).

(c) Emittance diagrams of Ar** beams for Ar/He mixing

with RF (0 W, 10 W).
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Figure 10: Cumulative emittance distribution function F'vs.

emittance & for Ar?* beam.
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