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§ 1. Introduction § 2. Experimental Setup
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FIG.1. The top view of the ECRIS (Osaka Univ.)
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§ 3. Experimental Results
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FIG.S5. Beam increase rate and impurity percentage «;,,,,
. ‘ III‘ || of He mixing on Ar gas under the same conditions
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B In Fig. 5, the experimental conditions (a), (b), and (c) were all the same,
X ym FIG.3. (a)Effect of He mixing under constant Ar partial pressure but the He mixing effect was sufficiently observed in some cases and not
: : : - In others.
FIG.2  Tvoical Ar ion beam CSD und tant A tial (b)Ar ion beam current increase ratio before and after He mixing N0 _ _
ypIeal AT IO heam AIECT CONSTAMT AL partial pressure For Ar8*, the increase rates were 499%, 318%, and 150% in the order of
The blue line is the CSD of Ar ion beams with pure Ar.(pure Ar). Each ponclltt;hows thbe ave;age Z}?lui ot;l thi:1 He mixture measured three (a), (p), and (c), respectlv_e_ly. _
The red line is the CSD of Ar ion beams with He mixing (Ar/He Imes, and the crror bars show the standard errors. | In spite of th(_e same conditions, the effect was observed in (a) and (b), but
It was sufficient reproducibly confirmed that Ar/He mixing was higher not so much in (c).
than pure Ar for Ar multicharged ions. In the case of (a) and (b), where the effect of He mixing was observed, it

It 1s confirmed that the beam enhancement rate also increases with was about 5% for both pure Ar and Ar/He mixing, while in the case of (c),
increasing charged q. where the effect was not observed, it was about 10%.
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mixing).
We have confirmed that Ar/He mixing 1s much larger than pure Ar for
Ar multicharged 1ons.

B Results of plasma parameter measurement by probe B Experiment of He mixing into Ar plasma

under gas mixing under constant total pressure

#2021/06/03 #2021/06/03 —4 (b)7.0 X 10~ *[Pa]l 10000714 : :
108 3 P 10 @3-0x107Pal poswuars g9 T § 4. Conclusion & Future Planning

1,/14/1::150/150/1~3] A] el P 100[W
AB

mixin : o A2t : :
= Microwave N Gas:Ar.He __ . CO nc I usion
6 @ power(in/ref):100/10~30[W)| . _— "~ " Opt Aré*

-y
o

* Under the conditions where the Ar>~%* ion beam yield is maximized
in pure Ar, we have confirmed that the current value increases with
sufficient reproducibility by mixing He.

In order to obtain a sufficient gas mixing effect, the percentage of
impurities must be less than around 5%.

Since there 1s no significant change 1n n, and T, with and without
mixing He to Ar plasma, 1t can be concluded that the increment of Ar
multicharged 1on currents with He mixing 1s not due to the change of
plasma parameters, but 1s mainly due to cooling effects.
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He mixing rate[% He mixing rate|% : : . : :
8 %] 5 7] e The emittance measurement will be carried out to estimate the 1on

temperature T; before and after the low Z gas mixing in order to
FI1G.4.n,, T, in radial direction on Ar and Ar/He mixing FIG.6 . Dependence of Ar ion beam current on He mixing ratio obtain further confirmation of the selective heating of low Z ions.
under constant total pressure The introduction of pulse modulated microwaves and the application
of the dual ECR heating method under gas mixing are being
investigated.
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* The values of n, and T, are similar with and without mixing He to Ar plasma.

» For the points between x =10 and 40, reliable data could not be obtained due ® We confirmed that the maximum Ar multicharged ion yield was
to the probe emission. obtained when the He mixing ratio was about 30~40%.




