Summary of April HHFW results

Outline:

* April 2 Mazzucato high k run in helium
— 4 keV results ... importance of instability, edge density

e April 3 Ryan/Hosea deuterium L mode scans
- W & W, vs time, phase

» April 3 Steep T, gradients in D,, for high k scattering study

e April 1 Coupling to H mode in D, versus NB voltage



Helium April 2 (Mazzucato XP821)

128216, 128217
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* 4 keV achieved on two shots
* Instability apparently causes fall-off of T(0)
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Stored energy shows dramatic fall-off at instability

W (kJ) 128216 (red) & 128217 VS tlme
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Edge helium light indicates large increase in edge density at instability
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Locked mode signal reacts strongly at instability

Locked mode coil response for shots 128216, 217
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High edge helium Il associated with less heating
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Hell for shots 128209, 216, 217
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Deuterium April 3 (Ryan/Hosea XP817)

Two shots at -150° and Pge = 1.2 MW

128251, 128261 D alpha comparison -150 degrees
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Two shots at -90°
and Pgr = 1.2 MW
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-150°

-00° 128259, 128261
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e Heating at -90° approaching
that at -150°
o Very little heating at -30°

D alpha vs phase
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« D alpha similar for three phases
 Suggests linear ramp in T(0) at
-90° is due to gradual density

decrease at edge



Heating at -90° comparable to that at -150°
- heating at -30° much lower
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W & We versus phase in deuterium
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« Edge density held low enough for good penetration
— T, and n, must differ during rise of energy
* Need higher power scan and longer pulse at - 30°



April 3 Steep T, gradients for high k study in D,

Pee = 1.5 MW, ¢ = -150°
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April 3 Steep T, gradients for high k study in D, (continued)

Pee = 1.7 MW, ¢ = -1500

128255
3 A LY
f N\
< 2+ oy I \ i
] ) o T
— 1L \ i
7 Lo .
20 40 60 80 100 120 140 160
RADIUS (cm)
128255
10 ————
8+ A ]
L
—~ i i
g 6+ / i
o A N
//* *\\X
0 c—— =
20 40 60 80 100 120 140 160

RADIUS (cm)

P05 =

nL (107%m?), Pee (MW)

1019 m?)

2.0

1.5¢

0
0

1.0

Sr

2.0

1.5+

0.0

1.0+

128255

20 40 60 80 100 120 140 160

RADIUS (cm)
128255

0
0.0

0.1

02 03
TIME (sec) L



April 1 Coupling to H mode - 90 kV beam

P, (kPa)

H mode with 90 kV neutral beam
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April 1 Coupling to H mode - 70 kV beam

P, (kPa)
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H mode with 70 kV beam
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Edge density appears to be pushed away more for
higher beam voltage

Density vs radius for 90 kV beam Density vs radius for 70 kV beam
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» Caused by reaction of plasma control to beam?
* Do we need to increase edge density in H mode?



