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Abstract

We have been researching about efficient generation of multiply-charged ions on electron cyclotron resonance ion
source (ECRIS). Our ECRIS has some ports for measurements, so microwaves are introduced from both upstream and
downstream sides of the mirror field and we succeeded in generating multiply-charged Ar ions by Dual-ECR heating. It
means we introduced microwaves from both the rod antenna at the downstream side and the coaxial antenna at the
upstream side. We obtained the relationship between a net microwave power and the beam current of multiply-charged
Ar ions. We measured the beam current and plasma parameters such as electron density and electron temperature, and we
obtained their spatial distributions. As a result, it was revealed for the first time that the beam current of multiply-charged
Ar ions and the plasma parameters were corelating for each antenna and Dual-ECR heating.
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Figure 1: w-k diagram.
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Figure 2: Langmuir probe method.
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Figure 3: Experimental apparatus (Osaka Univ.).
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Figure 4: The ECRIS and the magnetic field.
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Figure 5: The designs and photographs of antenna (a)Rod
antenna (b)Coaxial antenna.
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Figure 6: Langmuir probe 1, 2 (LP1, LP2).
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Figure 7: The typical CSD.

- 601 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 WEP37

2022/12/14
HY @ 10 kV(slit : 8 mm) Gas : Ar(0.184 sccm)
Pressure | 1.2 X 10~% [Pa] I/Iy/I¢ : 150/150/13,9,13 [A]

10-%[Dual: 123/39 (W] + 171/121 [W] (net 134 W) Ard+
Rod: 253/122 [W] (net 131 W) -
Coaxlal: 353/217 [W] (et 136 W) 2 q9=1
4
—1077 5 ﬁ
=< 6 f
- 7
&
b 8
10"
(%)
£
2
@ 107°
10714 1) || m.hh
0.04 0.09 0.24 0.29

" p
Figure 8: The CSD of each method.
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Figure 9: The dependency of Ar®* beam current on
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Figure 10: The typical I,-V, characteristic.
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Figure 11: The distribution of plasma parameters at high
microwave power.
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Figure 12: The distribution of plasma parameters at low
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Figure 13: R-wave cutoff.
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