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§ 1. Introduction § 3. Experimental Apparatus B He" &Xe** & beam profiles and emittance diagrams for

B ECRIS in the University of Osaka. Xe/He mixing plasmas

B Background 2025/7/25, Xe gas:5.1% 10-5Pa He:0.100sccm, Microwave power DHA 150W/60W UHA 120W/95
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We conduct experiments in which Ar and He gases are introduced into - 1 He* ‘ 4+
. . ; e Xe
Xe operation gases and then selectively heat low Z ions (Ar* and He") § 4 Experlmental RGSU'tS 0.8 | 400KHZ RF 40W 08 | XetHet400kHZRF20W
by ion Cyclo_tron resonance (ICR) to actively enhance the cooling B Charge state distributions (CSDs) of Xe/He + RF(400kHz) o6 | Without RE 0 _ o28% 06 | ™
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Experiments of ICR selectively heating are conducted by using RF (a) 10 . o2 | ,‘ﬁ‘ 02 | ®
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XeS+ —Xe+He+400kHz RF20W Fig.5(a) The primary He" beam profiles, profiles passed though the multtslit, emittan(t:te diagram and Fvs.g for
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We confirmed the effect of ICR SGlGCtIVEly heatlng He* and Ar+ from C X)7(+e6+ Xe* Xe3 Xe2 o Xe/Ar mixing without RF, with 20W , and with 40W of 400kHz RF. (b) Similar diagram in the case of Xe*" beam.
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§ 2. Theory and Analytical Method of Emittance N e
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L/l > when the multi-slit is inserted. This phase (b)The peak of each charge state of Xe ion beam current at CSD for pure Xe, Xe/He mixing A N Sy 5N IS ATy 0 ST R
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_ g _ / A C*| IN* JT e o~ diagram and Fvs.€ for Xe/Ar mixing without RF and with 100W of 40kHz RF.
 Emittance changes are attrl_but_ed to ion — j m i (b) Similar diagram in the case of Xe** beam.
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comparable effect in our 2.45GHz ECRIS. . % ' § 5 D SCUSS_ On a d CO C1USIO .
%A.J.T Holmes, “Beam Transport” In fan G. Brown(Ed.) 1079 L The CSD resu_lts confl_rmed the mixing effect of Ar or He In pure Xe plasma.
The Physics and Technology of lon Sources , Berkeley, California, pp.95 “ Furthermore, introducing low-frequency RF electromagnetic waves
Beam measurement par¢ B¢ Irradiation part Increased the beam current of high charged Xe ions. This suggests that low-
. (Loadlocksystem) e —— 7 10 , i s K frequency RF electromagnetic waves enhance the gas mixing effect and
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Einzel Slit f _ < Shime i G ) B[T] In addition, emittance measurements confirmed that ¢, of the target ions
o 3 R =3 -_ | Ay / (b)1° epurc Ar (c) o & pure Xe (Ar or He) increased when low-frequency RF electromagnetic waves were
{ ||| .k““““'” N i, AN B - - Xet'xer XetAr introduced. It is considered to be the result of the target ions being heated by
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GV1 r ________ ™P | target | . 4 . 05 ~ xe? X+ S0 the electron temperature is increased when low-frequency RF
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Fig.1: The side view of measurement part of ECRIS. " ] u u p g
_ When measuring pure Xe and Xe+He, we conduct under constant total
10 , , . . . . . . . . . _ :
« Emittances are measured by using a W wire-probe (Diameter is 0.05 mm) 01 0z 03 04 05 06 07 01 02 03 04 05 06 07 pressure to obtain reproducible data.
and a multi-slit. B[T] B[T] In addition to measuring the emittance, we will cross-check the effect of
« The wire-probe is movable in the y direction, and its position is measured by ICR by fabricating probes to measure directly the ion temperature inside
voltage of variable resistor. Fig.4(a) CSDs of ion beam currents for pure Xe, XeAr mixing without RF and with 100W RF. the chamber or optical measurement.
* The multi-slit can be inserted. It has 11 slits, each with a width of 0.5 mm. (b)The peak of cach charge state of Xe 1on beam current at CSD for pure Xe, XeAr mixing Currently, impurities increase when 400kHz RF is introduced, so we

without RF and with 100W RF (¢)The ratio of each charge state of Xe ion beam current to its
maximum current for pure Xe, Xe/Ar mixing without RF and with 100W RF.

conduct baking the ICR coil before conducting experiments.

The width of slit spacing is 2.1 mm.
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