SFG meeting on Energetic Particle (EP) research plans
February, 8th, 2007

Why this meeting?

1) To discuss long term (~5 years) directions in EP research:

we are at the crossroads from single mode like, linear
studies to multiple mode, nonlinear (+transport) physics.

2) To spawn near term science team initiative with the tentative

scope to address the multiple AE instabilities experimentally
and theoretically.
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MOTIVATION: Approaching burning plasmas challenges predictive
capabilities of theoretical tools

From FESAC priorities panel:

T12:How do high-energy patrticles interact with plasma?

Predicting fast ion confinement is critical for the sustained burning plasma.
Present day plasma vs ITER: p, is different =>

multiple instabilities are expected (in general)
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FASTH4ON PROFILE

The Fast-ion Density Gradient is

Flattened w.Heidbrink, IAEA'06

*The profile remains flat

aws  during the strongest Alfven
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 As the activity weakens

] the profile peaks but is still

broader than classically
predicted

There is no even remote agreement
with theories on AE role in EP
transport.

ORBIT => amplitudes are too low
delta B/B ~ 10™-4.

“For this comparison, the FIDA densily profile is nonmalized (o the eqguilibritim

profile at 1.20s.



*AE effect on NBI current drive should be in focus of future
research: modeling technique is being developed

2.5

O Interchange mode has been identified to be Neutron rates

responsible for NBI current drive profile
broadenlng

O Neutron rate, MSE g-profile constrain theory  Calculated: (x09)

and TRANSP modeling of NBI current drive. 19 Yo =0
20m/s p<0.45

Q Significant current redistribution is inferred. 10l 505, p < 030 ]
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0 The same technique will be used for EP Time(s)
driven mode effects on NBI current drive. l(J'B)/(IEﬁRo/_R}IProflleg
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Reconstruction

Experiments should provide: . 0.6

Benchmark current drive models used in such E 0.4
codes as TRANSP

NPA, FIDA measurements of energy
spectrum/pitch angle of redistributed ions.

Extension to other instabilities.

NBICD
Profiles:
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J. Menard, et.al. Phys. Rev. Letter, v.97, p.095002-1 (2006). 4
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Still we must explore uniqgue NSTX (high regimes) and DIlI-D parameters
in studies of new instabilities such as RSAEs and BAAEs (example)

O BAAEs couple two fundamental MHD branches - new.
O Collaboration is potentially extendable to other devices JET ...

NSTX BAAEs, f=103kHz
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NOVA on BAAE gap in NSTX
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IFS-PPPL collaboration

Experiments will provide
BAAE radial structure: is it localized to q__ ?

Measure fast ion redistribution to assess effects on their confinement.
Validation of theoretical tools.



