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In magnetically confined plasmas, optimization of ;%Z ;gz
particle fueling is an important subject to achieve high %\n; - %;
performance plasmas. In Heliotron J, we have obtained high . 3® ~3®
density plasmas around 1x10*m™ using short-pulsed high- &5 &<
intensity GP (HIGP) method'?. In this FY, we have %04 : 0 .
compared the characteristics between HIGP and supersonic 202 Clossatgﬁf Far from GK_ 2‘}2 - G&&_
molecular beam injection SMBI plasmas at high density z8 : — ‘3 g
condition”. < <
Figure 1(&) and 1(b) show the time evolution of the —éozm 220 230 %::‘oe(%ss,? 260 270 280 _:;0210 220 230 gﬁ‘%(rﬁi? 260 ;770; 280

plasma parameters obtained in SMBI and HIGP plasmas.
The deuterium (D;) gas is used for HIGP and hydrogen (H,)

gas is for SMBI, w}{file the total amount of ga}s’ feegd in the @ SMBI and (b) HIGP p laesmas

two cases were almost the similar to each other. The g ?&%’.’{3332‘:} @ 1 ¢ '3'32.‘52"6“5“;5’) { " (o]
achieved stored energy (Wpa) in the HIGP case (3.8kJ) was ;ﬁ%z 7«1»
slightly higher than that for SMBI (3.5kJ). Note that, since

the toroidal current at maximum Wp, timing was different
from each other, the effect of the toroidal current to the
configuration should be taken into account. In the HIGP el M gLes e
case, since four Piezo-valves used in HIGP is located in “fa mcsomg 73T ) ] om0 (d)
each toroidal section of Heliotron J, the neutral gas is fed : {

uniformly. The H./D. intensity close to the piezo-valve 3 1% i%ﬁ%«hk {
responds to its applied voltage. On the other hand, the H/D. a3 El }k’ ’%i
intensity far from the valve decays slowly after turn-of of P ‘gh% iy L# . f"“'{;‘.\‘
HIGP, which shows the characteristics of hydrogen ogbs "‘o‘; L T
recycling in the peripheral region. In the SMBI case, on the 7 /a

contrary, the H./D. intensity close to SMBI valve was much

higher than that far from the valve, then the gas was fed at

the local region. 0.3
Figure 2 shows the radial profile of the electron

density and temperature obtained in the two discharges just

after and at the timing of Wpy, maximum. The density

profile in the HIGP case is slightly broader than that in the

SMBI case, while the difference in the electron temperature SMBI

. . o 3

Fig. 1. Time evolution of plasma parameters obtained in
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Fig. 2. Comparison of radial profile of electron density
and temperature between SMBI and HIGP plasmas.
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is small. The achieved peaked density is around 5x10"m™ in
the two cases. The heat transport will be discussed using
beam absorption and heat transport analyses.

As shown in Fig. 3, the radial profile of the H./D.
intensity was measured using the H./D. emission detector
installed in this study. A very high H./D. intensity in the
outer torus side was observed in the SMBI case. The
response at t=237ms was due to the operation characteristics call 230 260 210
of the SMBI valve. In the case of the HIGP plasmas, on the Ll
other hand, the change in the intensity was slower than the
SMBI case. In order to understand the fueling behavior in
the two cases, the neutral particle transport simulation will

O
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Fig. 3. Comparison of spatiotemporal evolution of H./D.
emission intensity between SMBI and HIGP plasmas.
The H./D. emission detector is located at which the
sightline observes neutral gas fed by SMBI directory.
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