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HSX Diagnostics

Diagnostic location
4 Channel ECE

Major Results Future directions
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HSX Project summary

Improved diagnostic implementation allows improved understanding of HSX plasmas

10 channel Thomson scattering allows a radial profile of T, Microwave Diode

9 channel microwave interferometer provides time-evolution of density profiles

Si Bolometer
*4-channel ECE allows a sparse radial profile of T, plus non-thermal contributions

*Hard X-ray pha for energy resolved hard-x-ray fluxes
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*ECE and Thomson scattering temperatures agree for r/a=.2 above ~1.5e*#/cc *9 chord w-wave interferometer provides full time evolution of plasma density profiles y Measurepients = *
Plasma Rotation by Biased Electrode *A 4-channel ECE system provides T,:r for thermal plasmas, and a guide to non-thermal emissions by T/S comparison R= <‘J °V'//> T
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N | 7 detectors in toroidal array and 9 detectors in the poloidal array - Combination of neutral friction and viscosity 5 Neutrals Only
;grt:%;m:r?mps more slowly, and rotates faster, for less driving force than the symmetry-broken mirror «An array of 20 silicon photodiodes forms a multichord array of Soft X-ray detectors determines radial conductivity.
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Improved plasma modeling with ASTRA and DEGAS codes at moderate plasma reconstruction
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densities ( >1.5 x10*</cc) *5 micron Be filter gives 400 eV lower energy limit, and the photodiodes limit the upper energy to <2 keV ; - i -
*Experimental results consistent with Alcator-like scaling of anomalous transport (If t ~ n = nT/P, then: T ~ P -A Hard X-ray pha detector provides X-ray energy data from 20 to 900 keV QHS Damps Less Than error; Some PhYS'cs BQS'des NGOC’aSS'ca’ and
independent of n) ; T ~ n; W ~ nP) — anomalous transport dominates the HSX plasmas , , o o - -
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«Astra model predicts T, profile well. Assumes X, ,,,m ~1/n, Experimental /, D, T and t are all generally consistent

with the X, ..., ~1/n, model A multi-probe ‘Gundesrup’ probe is used for plasma flow analysis

*Poloidal and radial probe arrays provide potential and density information, and correlated fluctuation measurements

*Degas code predicts H and H, source rates, and diffusion coefficient, from H, toroidal and poloidal array — Dan-6

HSX Device

Higher density plasmas exhibit thermal plasma

Major Results

Low density shows a strong non-thermal electron

properties and Alcator-like anomalous transport
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