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Introduction

.|
m Phase- and wall-locked mode (L M)

has been observed in many RFPs
(RFX, T2, MST, TPE-RX).

m In TPE-RX, typical LM discharges
aswell asthedischargesin which
‘dinky’ structure disappearsexist
(NonL M) [Phys. Plasmas 6 (1999) 3824].

B Two hypothesesfor the cause of the
mode locking have been
experimentally checked.

— (1) Halo current => O(30-40A).
Not the cause but theresult of the
snift of the plasma column
[Koguchi et al., in preparation].

— (2) Fitzpatrick’stheory [Phs.

Plasmas 6 (1999) 3878] =>
| nvestigated here.
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Vessel Current Measurement
I

m Toroidal distribution of the vessal current
was directly measured in order to check if

a significant amount of the halo current is
formed.

m Theresult showed that the vessel current
1S 30-40 A, which is much weaker than
what is expected to form the halo current,
and isan order of theion saturation
current asaresult of the local shift of the
plasma column.
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LM and NonLM Discharges
I

m LM and NonLM iscompared in detail at
|, =250kA, Theta=1.4and F =-0.1.

B Notethat valuesof (F, Theta) are almost
the same between LM and NonL M so that
theg- proflles do not globally differ.
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Diagnostics
T

mBr- good for thereconstruction of the

LCFS[P. Zancaand S. Martini, Plasma
phys. Control. Fusion 41 (1999) 1251].

B Bt => larger than Br at the edge and

good for studieson MHD activitiesin

general (including mode rotation).
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Bt Array Signals in LM
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Bt Array Signals in NonLM
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<E.Mode Ampitude and Velocity

¢

shot-averaged mode amplitude and velocity
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T Mode Ampitude and Velocity

%

shot-averaged mode amplitude and velocity
NonL M -state
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Toroidal Mode Sgectrum

m Near-axisresonant modes (m=1/n=8,7)
aregrowinginthelLM caseduringthe

current- rising phase.
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Global Confinement in LM
|

Global confinement parameters

P, = 0.7 mTorr (LM -state)
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Global Confinement in NonLM
|

Global confinement parameters
Po, = 0.3 mTorr (NonL M -state)

1000 = ® T,

800 | T o T .o

600

T, T @)

400

200 |

10 . ume (% Difference appears here
(D) = ]
o.8 f 1/ ]

0.6 |

04: ( \
on [\ e ++*+_
oo\v//ﬁ A

0.14 e e
012:(C) ] hliass

0.10 |
o 0.08 [
0.06 |
0.04 [
0.02 |

ooo b b
o 10 20 30 40 50

@ o=, P )(1-xD)
A o=(p_ P )(1-x)?

W p=2p_ (1-x3)

elo

n* (10° )

@ o= +p )1

elo

(1-x)

1.4
()
1.2

1.0 [
0.8 [
0.6 |
0.4 L
0.2 f
o.oc;

T (mg)

10 20 30 40 50 60
time (Ims)

~
o



(¢ i |EA/RFP-WS Feb. 29, 2000, U. Wisc.

Fitzpatrick’s threshold
T
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Comparison with a theoretical threshold
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Comparison with a theoretical threshold
NonL M -state
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Summary

Phase- and wall-locked (LM) discharges
are compared in detail with the
nonlocked (NonLM) discharges in TPE-
RX at |, = 250 kA, with the B,-array
signal and the global confinement
properties.

m Rotation velocity of the modes are
larger in NonLM than LM particularly
during the current rising phase.

m Modes eventually wall-locke in NonLM
but the slinky structure disappears.

m Global confinement properties at the
center of the current flat top are
comparable between LM and NonLM.

m T ,and n, *differ during the current
rising phase, which gives rise to

— (1) a larger b (S-number related?)
— (2) a smaller theoretical threshold
In the LM-state.



