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Summary

 Measurements from the new Edge Rotation Diagnostic
— High SNR, but puzzling new data
— Dynamics of C 111, He 11, and C 1v

* NB heated plasmas
— No large edge v or T, changes as NB power increases
— C 111 shell 1s inside the LCFS (EFIT)
— Apparent minimum in T, at LCFES, 1.e. T, increases in SOL
— ELM-free H-mode corresponds with larger vxB

* RF heated plasmas
— Puzzling changes in edge spectra with application of HHFW

— Anisotropy in toroidal v. poloidal view may indicate anisotropy in
parallel v. perp. distribution function

— Non-Maxwellian distribution scales with sq.root Pgp
— No RF direct ion heating method yet identified
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Overview of the Edge Rotation Diagnostic

e 10 ms time resolution

Z{m)

Shol= 107165, fimq = 223ms e 7 toroidal and 6 poloidal sightlines cover 140 to 155
cm at the outboard midplane.

Sensitive to intrinsic emission light of C 11, C 1v, and
He 1.

Measures velocity, temperature, and brightness of
edge ions.

Spectral resolution of 0.22 A/pixel with 75 um slits.




Impurity 1on dynamics from C 11, C 1v, and He 11 are studied.
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C 11 dynamics are effected during ELLM-free H-mode.
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C 11 brightness 1s a good indicator of the plasma edge.
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T. minimum follows the LCES.
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EFIT LCFS

Impurity ions re-heat in the SOL,
after the last closed flux surface.
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E. deepens in the edge during ELM-iree H-mode.
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110077 (black) 11907 7(red) 0.223330(black) 0.243330(red)

Before H-mode

| Z0E ; =
= +is in direction of I, ; E +is down at the , i 3
10E and NBI . 3 i outboard midplane ! : =
0 = 1 o = ! =
i i L E o é
T ofE : 3 = of | I =
= = = = 1 1
EI g [ _EI_ g —”,,\:"_‘:_/lf
o | ! = -0 \\//»——//:Z
3 o - , : 3
. E CwE
135 140 145 150 155 1B0 135 140 145 1540 155
A (=m) A (em)
E.=-(v x B). + Vp/eZn EFIT LCFS
11
.q. T T T
B from EFIT at ) :
midplane. :
0 I
|
I

Estimates of Vp/eZn for

—vxB (k)

|
k-3
III|III|III|III|III|III

C 111 are on the order of \

0.2 kV/m, though can be B v
_ ¥ v

locally large. * Durin o H-mode

-5 L L L L 1 N L L L 1 L L L L L N L L 1 L L L
135 1440 145 150 155 160

r (oem)

T.M. Biewer, April 4, 2003 US/EU Transport Task Force Mee , Madi"son, WI



Anisotropic He 11 10n spectra during HHFW.

Two successive time frames clearly show the spectral consequences
of 30 MHz HHFW heating (4.3 MW input) on the edge plasma.

This effect 1s apparent in edge C (impurity) 1ons and He (bulk) 1ons.
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Two thermal populations of He 11 1ons are present during RF.

Non-Maxellian distribution can be well represented by two Gaussians
fit to the data.

Two populations is the current working assumption. Others?
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After equilibration, discharge very stable until RF termination.
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“Hot” He n T, and v increase with P
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Summary

 Measurements from the new Edge Rotation Diagnostic
— High SNR, but puzzling new data
— Dynamics of C 11, He 11, and C 1v

 NB heated plasmas
— No large edge v or T, changes as NB power increases
— C 111 shell 1s inside the LCFS (EFIT)
— Apparent minimum in T, at LCFS, i.e. T, increases in SOL

— ELM-free H-mode corresponds with larger vxB

 RF heated plasmas
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