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Excerpt from PAC report, T&T recommendations
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“Measuring, modeling and controlling particle transport 
should be higher priority” -- OK

• The problem identified by PAC: no reason to assume ne profile set by neoclassical
– Although impurity transport often well described by neoclassical, |e,nc|~1/60|i,nc| much smaller
– In the presence of an impurity, d,nc+6c,nc+ZiZi,nc can satisfy quasineutrality independent of e  ne profile could be 

determined from anomalous effects

Possible tasks:
1) More systematic experimental characterization and comparison to neoclassical theory over 

a range of discharge conditions could be useful, e.g.
– Compare e with neoclassical theory in core (while also tabulating /nc vs. Q/QNC vs. /NC) using 

TRANSP/NUBEAM for source, NCLASS, NEO (centrifugal effects), GTC-neo, XGC0 (ban/L)
• Caveat: even if magnitude similar, could still be anomalous with pinch – see #2 (below)

– Characterize time-dependent behavior (e.g. P vs. E vs. discharge length, dNe/dt vs. Snbi) & ne peaking vs. Ip, BT, nu*, 
… to estimate what might happen in NSTX-U

2) Assess possibility of doing perturbative studies
– Assess sensitivity of TS at 60 Hz (Diallo laser N/A – 50 pulses @ 1 or 10 kHz)

• Simulate perturbative experiment with prescribed D and V to assess the error and optimal condition of using 60 Hz TS
• If 60 Hz is not fast enough, consider conditional averaging by changing TS pulse timing relative to modulation cycle and 

assuming reproducible plasmas
– ORNL antenna + UCLA profile reflectometry? (Unfunded)

• Space, money, …
– Interpretation with ME-SXR?

• Very challenging, maybe with dn/n>1%?
– Fuelling efficiency (gas puff, SGI)?

• To be determined
3) Investigate theoretical global effects (for example, global microtearing) on particle transport

– How to treat Er0?
– Can *AE influence particle electron particle transport?
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“Are you happy with available turbulence measurements, 
especially toward pedestal?” (Rognlien)

• Have used high-k, BES, reflectometry in pedestal in the past (Ren, 
Canik, Smith, Kubota, …)

• DBS could be awesome (e.g. MAST, DIII-D), both flow and density
– No money for this (UCLA priority is polarimetry?)

• CPS (incremental beyond DBS) would provide localized magnetic 
measurement
– Maybe after polarimetry results, move to CPS/DBS

• For us to consider
• Re-evaluate priority of polarimeter vs. CPS/DBS?
• Is DBS/CPS possible with fixed reflectometer system? (Crocker, Kubota, 

Peebles, …)
• Revisit PCI as a possibility?

– Localization from strong shear in local magnetic field pitch angle

• High-k localization in pedestal??? (Ren)
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“What about confinement scaling with aspect ratio?” (Whyte)

• Yes, this will be investigated

• NSTX (A=1.3-1.6)  NSTX-U (A=1.6-1.9, maybe 2)  DIII-D similarity 
(A=3)
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PAC DEBRIEF COMMENTS ON 
TRANSPORT & TURBULENCE
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