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Ion confinement properties of high performance plasmas studied
by charge exchange neutral particle energy analyzers on TRIAM-1M

Yasuyuki MURAMATSU, Hideki ZUSHI, Hisatoshi NAKASHIMA, Shoji KAWASAKI,
Eriko JOTAKI, Kazuaki HANADA, Mizuki SAKAMOTO, Kazuo NAKAMURA,
and Satoshi ITOH
E-mail: ysmura@dl.dion.ne.jp

Abstract

High performance plasmas have been studied on TRIAM-IM. In 2.45 GHz lower hybrid current drive (LHCD) a
transition to a high ion temperature (HIT) mode is observed. This mode shows both high ion temperature and good
confinement. Onset conditions and heating properties are studied. In 8.2 GHz LHCD plasmas an enhanced current
drive (ECD) mode, characterized by enhanced current drive efficiency and improved energy confinement, is
obtained. In the ECD transition phase improvement of ion energy transport is preceded by the enhancement of the

current drive efficiency.

Key words : High ion temperature, Enhanced current drive, Charge exchange neutral particle measurement.
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Fig.1 Experimental arrangement for neutral energy

analyzers
P T ARLDD 800mm gy e
o o Ds
T ex o2
=
, Z D2
2 2 Dl
H
i1}
| S U1
[i] U2
{11 [0
;—-ﬂ@@ -

Fig.2 Side-view of the perpendicular NEA system
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Fig. 4 Time evolution of the ion temperature showing
the existence of a density window for HIT. Data
corresponds to the same shot in Fig.3.
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condition of HIT.
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Fig. 10 Schematic view of the viewing chords of NEAP
and NEAT in velocity space.
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Fig. 17 Time evolution of charge exchange neutral
fluxes of Z=-120mm (V B drift side) and
Z=0mm (center) in the case of Fig. 15.
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Fig. 18 Typical ion energy spectrum in a HIT plasma.
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Fig. 19 Time evolution of charge exchange neutral
 fluxes at E=5.9keV and 10.3keV. RF is
turned off at t=0 ms.

L2 BEMEEREBHE—F

321 BMEERBHE-—FORE

8.2GHz LHCD MEIZBWTAS T5EEK DY

—REINESERL, HBHLEVE AT —(130kW)EL L1z
BWIBRHIEERMELETEENSHERLTERE
B EFPRESNDIEHEERBE T —FECD)~D
BEHEREZPBHUIN TS, ZOKREOCRKRIIETE.
BEFFEOLROMICATEE. EFEELHEML
TERBEZED LRITTTRLZIAF—DETIA
DRELHETHILETHD P9, ECD 07 FX /354
F—I3EMME 40~65 kKA. REHEFEE 2~4X%
108em™, EBFIRE~0.8 keV, A ALV IRE~0.5keV T
%, Fig. 20 IZ#FA972 ECD NHBRLIZHEDTFX
~ER. . ETEE. BRAEN V- AFVREORMH
EBETRT, HERBEE 2 s HE 2 D 8.2GHz LHCD
VAT LEBEELARTOIERK AT -2 EBMS T,
ZORERBEWR ST —HEINESET%, B R 33512k
WTTSX~ER BTFEE . AT VIREFBREBIC
HEMLT ECD IKBB LT, ZOBRBREE N \V—%¥5
RN S/ TV EFED R — DS VB R
REFEENBLLCOKDOBD»E, LBLAZ VR
ER7IXA-ERESCEFEEQCIDIITWAIET R
SEMMARBRLE 12 s B LTWA, ECD 2B
TEBEERRAV—ZH L TTIX~ER. EFEEILR
B U — R EE R TR ALV BREDOREE D
— IR NI B o B m THBLEEZBNS,



R« RF1Z0> . TRIAM-IM (231 BT BACH PR + = RN — D% AW Bt X< DA 2

22 PACIA DB IZ RS HHT5E

990708(#70952)
UL S R

A FRE

FETES BRI SRR | Lovsa

s 12
Time(s)
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Fig. 21 Time evolution of both ion and electron
temperatures. The waveform of the rf power is
also shown. HIT occurs at t=2.6 s.
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transition.
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Fig. 23 Time evolution of charge exchange neutral
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and CXT at Z=0mm) and the electron density.

The vertical line indicates an ECD transition.
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Fig. 24( i ) Time evolution of the ion temperature.
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Fig . 25 Time evolution of stored energy by
diamagnetism measurément. The waveform of
1f power is also shown. A ECD transition
occurs at t=5.9 s.
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