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1. PWI effectson
Steady State Tokamak Operation
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€ <g>and I', arelocalized
on the ML

€ 34 % of total heat load
Isdeposited on ML and
therest aredistributed
among PFCs.

€ <g>on ML ishigher
than othersby 2~3
orders of magnitude.

€ 40 % of total recycling
particlerateisalso
localized on ML.




Metal deposition

Three measur ementsin connection
with dust deposition on different
PFCs.
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Ultra L ow Frequency Events

€ Very low frequency semi-
regular oscillations are found
In signals on heat loads,
particlerecycling, and
Impurity influx and contents.
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€ Fihequency ~ 1-2x103 Hz
de ~a few % — 100 %

€ Duringthelast ULF event, the
five hour dischargeterminated.
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Negative aspects of UL F events

€ ULF event lastsfor > 300s;

consists of “ Slow rise (decrease)
and rapid recovery phases’

€ Plasma—rf coupling increases,
: but current drive efficiency nep
3 decreases during UL F events
g 24 | : ol € Impurity accumulation causesto
=200 fo . R oo R reduce drive efficiency.
2 1ol I " N
S 12k i oo ] . @ SSTOisperturbed at every 1000 s

11.0 115 120 12.513.0x10 :
time() by PWI driven ULF events.
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Heat load/ recycling profile
during ULF events
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Perturbations & Termination
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2. | TB formation
/sustainment
[collapse

INn SSTO

Hanada K. EX/P4-25
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lon | TB near the lower edge of the
power hysteresswm ow
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€ Hysteresiswindow is observed
even at dP/dt ~ 100W/10ms

€ Pth(L=>ECD) > Pth(ECD=>L)
€ <t>ion=1.5<n>Ti(0)/Prf*Vp

Isused asa monitor of ion
confinement property.

€ | TBisfound near the edge.
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Lifetime of ECD/I TB against reduced Power

;@ Lifetimeis~5sjust abovethe
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goesdown 0.1 s~ 1.5sunder
the same power condition.

€ From comparison with a
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I TB dynamlcs durlng SSSO
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3. Off-axisCD by 1% X-mode

A steering antenna(<19°) Q)
Injection system for ECCD e

| foe
res edge TG
1/e~20mm ' resonance condition
vy =14+ E/mc?
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Alp (KA)

0

AHX (a.u.) at AR

Obligue X-mode ECCD
(coupled to energetic e ectrons)

— N,~0.33 1) 100 kW 170 GHz
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| j 3) Elliptically polarized X-mode
‘ 0, N == areinjected into LH plasmas at
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\ "
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83574-79 . . . .
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0.2 relativistic Doppler resonance.
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02 energetic electrons.
14 15 16 1.7 18 19 20
time(s)

20th IAEA/ RIAM Kyushu Univ. 17



N, dependence of OX-ECCD

25 ...-200407 83450-623 T -mode I
oo fceolf=1004 O-mode
T =

& The
can be
fulfilled and becomes wider
with increasing N||, with the
consequencethat both Alp and
AHX increase above N, = 0.2.

€ On thecontrary O-mode
results show aweek N||
dependence, suggesting
thermal electron coupling.
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Off axis X-mode CD
Agyx(r) = eMgecep — €Mg pep™ Jtai(r)
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Summary

v Heat load/ particle recycling/ impurity deposition
arestudied in 5 hour discharge. ULF eventsare
found and ter mination phase are studied.

v | TB formation isfound by combined L H
scenario, transition probability between

phasing
ECD and

non-ECD, and | TB sustainment and col
studied in full current drive plasma.

apse are

v Fundamental OX-ECCD scenario is demonstrated
In LHCD plasma using the steering antenna.
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