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Qutline

NSTYX ——

 HHFW modulation and two-laser Thomson
scattering system to measure AT (R).

e Preliminary anaysis of a high-performance
HHFW discharge with indication of I TB.

g%PPPL
LeBlanc,NSTX_RES REV, 19-Sep-00-2



MPTS. Two Nd:YAG Lasers Operational
QD NsTH ——

MPTS PUMP DUCT

60 Hz, 10 channels
Te(R), ne(R), nel I

MPTS LASER T
BEAMS

.,
‘s,

3 7
Vi
;

MPTS VIEWING &/

¢
OPTCS i CHERS OPTICS
CHERS, 17 channdls,
HHFW ANTENNA Ti(R), vi{R)
ORNL ’
REFLECTOMETER

g%PPPL
LeBlanc,NSTX_RES REV, 19-Sep-00-3



Measure AT (R) with MPTS set to At = 3 ms

4.5 kG, 0.8 MA, He 105797
0.8[ ' ' ' ' ' ' ] 4F E
o
~ 3F =
> > f :
X ~— [ ]
~ Q [ ]
= 2 2F ;
o g ]
K /-; o ]
— o 1 E E
ot
c E
PRSI U IS T T T T S T S T RSN A O :. M B BT B BT B ErE B TR
20 40 60 80 100 120 140 16Q 20 40 60 80 100 120 140 160D
Rmajor (cm) Rmajor (cm)

>

2

Kol

] —
- I

g T
X E r ]
[} = - ]
a *q'\ ]
] | 3
s ]

°

20 40 60 80 100 120 140 180 L0.00 0.10 0.20 0.30 D.40
P PP &A Rmojor (cm) Time (s)
PR 1eeTo

129 | BIAAENSTX_RES REV, 19-Sep-00-4
PHYSI & |IABORATORY

NSTYX ——



Measure AT (R) with MPTS set to At = 9 ms

4.5 kG, 0.8 MA, He 105800
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AT (R) Measurement Limitations
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 Measurement limited by only 10 spatid channels.
— Observed AT (R) at the plasma center.
— 20 spatial channels for 2002.

o Will try at lower ohmic power.
— Present measurements were done at | = 0.8 MA.
— Will repeat at lower plasma current, e.g. 0.3 MA.

o Experimental observation could be partially
caused by transport effects...
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A “Typical” Shot: 105830
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Power Deposition Profile Computation

NSTX 105830
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Use XR Crystal Spectrometer and MPTS Data
to Generate T.(R,T)

NSTYX ——

RPLOT GENERATED PLOT 07Aug2001 SHOT 105830

| ON TEMPERATURE
VS. RMAJM

AND TI ME

NSTX. 01 105830A03

)
y

g I
7

_ ""‘
%

% o%""'l"é:,ﬁ"

4
/)5

2
S
I

4

y 44

fF
sy
7 Ure iy %
7, Tt tr
V2 [550
£ 7 A
S II/II/IIIII//I;;'lI"’
L

50 100 150 PAGE 14

PPPL o

PR ICETON  RASMA LeBlanc,NSTX_RES REV, 19-Sep-00-9
PHYSI G IABORATCRY



Electron Energy Balance Dominated by Conduction
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TRANSP " Sees’ a x, Drop
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Assume Ti(R,t) =Tio(XR- IR S
XSTL)*Te(R) MPTS shape. C10§|'|'|'|'I'I'|'|'|-§

Get HHFW power deposition
from HPRT.

Power balance dominated by

conduction.

Results are preliminary.
Withthanksto M.Bitter, a 0!1I0.|2I0.|3I0.|4I0.|5I0.|6I0.|7I0.|8I0.|9Il.O
A. Ro%rlberg’ and J. Mer]ard. ELECTRON HEAT DI FFUSI VITY (CONDE ) VS. x"r/a" bdy
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Magnetic Diffusion Egn Solved by TRANSP

 Inverted g profile
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* O, = 1a ¢, =0.25]ust before MHD event.
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Preliminary Transport Analysis during HHFW
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* High central T, = 3.5keV in deuterium plasma.
 Little change in density.
e Hirst-cut TRANSP analygs:
— Internal transport barrier likely (MPTS data).
— X, dropsin coreregion.
— Electron energy transport dominated by conduction
— Inverted g profile.

— Omin=1just before MHD event.
— O, NOMinally aligned with T, gradient.
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CONCLUSION

QD NsTH ——

* Morework needed to determine AT (R) from
Thomson scattering data.
— Heating and transport effects appear convoluted.
« HHFW seem to have caused an internd transport
barrier in deuterium plasma.
— X, dropsin coreregion.
— Inverted g profile.
— Qip—1 just before MHD event.
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