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Fast-ion D, (FIDA) Diagnostic Measures
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Heidbrink, PPCF 46 (2004) 1855; Luo, RSI (2007) in press.



FAST-ION PROFILE

FIDA Spatial Profile Measures
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*Heidbrink, IAEA (2006); to be submitted to PRL



Fast-ion Transport Broadens the Profile

of Neutral-Beam Driven Current
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<The current diffuses more slowly than classically predicted

eIndependent determinations of q,,;, from MSE-based equilibrium
reconstructions and from the RSAE integer g crossings agree

eEffect not seen in lower-power shot with weak Alfven activity

e Apparently co-circulating fast ions that move to p ~ 0.5 broaden

the NBCD

profile.”

*Wong, PRL 93 (2004) 085002; Wong, NF 45 (2005) 30.



Changes In spectral shape can indicate spatial

transport
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| <= The ICH case: high energy fast
1 lons are accelerated.

e The AE case: Fast ions from the
core region (that pitch-angle
scatter more) are expelled.
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NSTX Instruments: Bandpass for Time,

Spectrometer for Energy/Space
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Heidbrink, RSI 77 (2006) 10F120.

eBandpass system integrates over
wavelength--optimized for temporal
resolution (< ms)--for bursting MHD

«<Simulation code adapted; NPA module
added; accommodate ORBIT output

=|nstall Bandpass hardware in March
<Postdoc (Mario Podesta) starts in May

eSpectrometer measures full spectra
across profile (10 ms)

eSpectrometer operational at end of
2008 campaign?
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Different Fast-ion Diagnostics Weight

Phase Space Differentl
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FIDA: A= V, > Perpendicular energy TEms
<A curve in (E,pitch) space contributes to a particular A
eHigher energies also contribute but more weakly

= Atomic cross sections also influence weighting

NPA measures a “point” in velocity space



Complementarity of Fast-ion Diagnostics

Diagnostic Velocity Space Configuration Space
Neutrons High-energy weighting Volume-average
Pressure Energy weighting ~5cm

FIDA Vv, component 5cmx30cm
Neutrals Point Beam footprint

Loss Narrow in pitch Orbit average

Averages are useful for bulk effects on plasma;

Local phase-space measurements isolate physics.
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