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Abstract

We have been studying efficient production of multicharged ions in electron cyclotron resonance ion source (ECRIS).
We are conducting experiments in mixing low Z gases, which is widely known empirically as a method for efficient
production of multicharged ions. Furthermore, low-frequency electromagnetic waves have been introduced to the
experiment to enhance effect of the low Z gas mixing. Specifically, we conduct experiments in which Ar and He gases
are introduced into Xe operation gases and then selectively heat low Z ions (Ar" and He") by ion cyclotron resonance
(ICR) to actively enhance the cooling effect of multicharged Xe ions. We confirmed the effect of ICR selectively heating
He" from rms emittance values derived from multislit method and corresponding primary profiles of beam current. Rms
emittances of ion species heated by ICR is tending to be higher than those without ICR. Therefore, low Z ions are heated

by introducing low-frequency electromagnetic waves.
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Figure 1: The top view of ECRIS.
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Figure 2: The side view of measurement part of IBIS.
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Figure 3: CSDs of ion beam currents for pure Xe, Xe/Ar
mixing without RF and with 100 W of 40 kHz RF.
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Figure 4: CSDs of ion beam currents for pure Xe, Xe/He
mixing without RF and with 20 W of 400 kHz RF.
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Figure 5: (a) The primary He" beam profiles for Xe/He
mixing with RF (0 W-40 W). (b) He' profiles passed
though the multi-slit for Xe/He mixing with RF (0 W—
40 W). (c)Emittance diagram of He* beams for Xe/He
mixing with RF (0~40 W).
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Figure 6: Cumulative emittance distribution function F vs.
emittance ¢ for He" beam.
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Figure 7: (a) The primary Xe®" beam profiles for Xe/He
mixing with RF (0 W-40 W). (b) Xe®" profiles passed
though the multi-slit for Xe/He mixing with RF (0 W—
40 W). (c)Emittance diagram of Xe®* beams for Xe/He
mixing with RF (0~40 W).
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Figure 8: Cumulative emittance distribution function
F vs. emittance ¢ for Xe®" beam.
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