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Gas Puff Imaging (GPI) Experiments Designed
to Measure 2-D Structure of Edge Turbulence

• Puff neutral gas near outer wall,

• View with fast camera fluctuating visible emission resulting from
electron impact excitation of that gas,

• Use sightline ‖ ~B to see radial & poloidal structure.

– Compare with turbulence measured by probes,

– And with output from plasma turbulence codes.
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Gas Puff Imaging Hardware Configuration in NSTX



2.(a) Relationship Between
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ne, Te Dependence of Emission Rate
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Impact of Plasma Perturbations on Neutral Density

• Ideally, nj is uniform & unaffected by plasma turbulence,

– ⇒ emission depends mostly on fj(ne, Te).

• But, ne, Te fluctuations can modify neutral flow via ionization,
dissociation, charge exchange,

– Transfers structure of plasma turbulence onto neutral density.

– ⇒ local nj depends on plasma “seen” en route by neutrals.



CONCLUSIONS

1. Simulations of single time-slice plasma qualitatively similar
to time-average experimental results.

2. Relationship between plasma turbulence and emission patterns:

(a) ne, Te dependence of emission rate messy, but straightforward.

(b) Neutral density can pick up spatial structure from turbulence
⇒ emission pattern & plasma turbulence k-spectra may differ,

• Effect decreases with smaller turbulence amplitude,

• May be of less concern for higher k.


