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Proposal to Continue the Study on Momentum Loss
— A Persistent Mystery of T&T (Plasma-Fields Dynamics)

NSTX ——

e Goals of experiment
e Document broad momentum scan in sustained H-mode
e Study and understand y, and ilTB evolution

o Scientific motivation: interplay between turbulence
suppression and microinstability drive

* % ~ Anc OVer substantial zone (r/a ~ 0.7 — 0.9), sustained
e Coupled to high toroidal flow shear
e Zone starts deeper (r/a ~ 0.5) and moves out
e Broad interest
e Science of Momentum Transport; ITPA
e Identity verification with MAST, joint study
e Comparison study with DIII-D and AUG




About 2/3 of XP435 Was Carried Out, Yielding Interesting

and Desired Data
NSTX ——

o Benefited greatly from rigorous review

e Thanks to excellent machine and NBI operation
e Allocated 5 hours, utilized 4 hours

e B;,=3kG

o Executed 18 shots successfully

e 11 shots with good data

e Designed 3 shots for MSE commissioning



NSTX:

Shot list

Momentum Scan Matrix

» Cases done (green) [Case: sources/energy (kV), # shots] on July 15, 2004

MAST
Matches

* Propose to redo complete scan at 4.5 kG
* High priority for MAST identity cases, requiring added NBI conditioning
» Required successful shots: ~ 20; therefore one day

NSTX RF-05, 9/22-24/04

~2.4 MW ~3.6 MW ~4.8 MW

I: C/100, 2 Il: C, 0.5B/100, 2 Illi: C, B/100, 2
VIIl: C, B/70, 2+2 IV: C, B/85, 1 V: C, B, 0.67A/85, 2
IX: C, B, A/60, 2+2 | VII: C, B, A/70,2+2 | VI:C, B, A/80, 2
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Measurements Aims to Provide Information to Estimate
Key Transport Assumptions (Newman, NF 2002)
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Plans to Complete the NSTX-MAST Identity Study on

Momentum Scan and ilITB Evolution
NSTH —

e Complete XP435 at B, = 4.5 kG
e Carry out similar XP on MAST in 2005
e Include appropriate existing shots from other XPs

o Identify key physics elements in iITB evolution
model — D. Newman et al

o Utilize TRANSP & EFIT with strong flow
e Write paper for review and journal



Back-ups
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H-Mode Plasmas Obtained with Sustained Flattop
(>31¢) and Moderate MHD activities

NSTX RF-05, 9/22-24/04
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Features of Strong Flow,
Produced

Flow Shear, iITB Zone Were

Vg {km /%)

NSTX RF-05, 9/22-24/u4
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Apparent Saturation in Mach Numbers and f¢/BTO vs.
Torque; Angular Momentum o« Torque
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Alfven Mach Number vs. NBI Torque
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One point per
good shot

Only with
duration >2tE

Maximum V¢
800 kA
0<a<1
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