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Initial neasurenments have been nade of the edge density
turbul ence in NSTX by view ng the space-tinme structure of the visible
light emtted by the edge plasm in various regines. The 2-D patterns
of light emi ssion are inmaged by a gated intensified CCD canmera with a
typi cal exposure tinme of 10 microsec and a fram ng rate of 1000 Hz;
there are also three discrete fiberoptically coupled sightlines which
view light fluctuations within a 5 to 15 cmdianmeter at the wall with
frequencies up to 200 kHz. The edge is typically viewed in either
deuterium H-al pha, Hel, or total visible |ight em ssion. A horizonta
view of the 2-D poloidal vs. toroidal structure of the edge |ight
en ssion near the outer mdplane shows the typical "filanentation”
characteristic of edge density turbulence [1-3]. These filanments are
aligned nearly along the magnetic field Iine, which has an | arge angle
of 20 to 45 degrees to the horizontal at the outer nidplane of NSTX
The dom nant pol oi dal wavel ength is about 15 cm corresponding to
k(perp)rho(s)=0.2 at an assuned Te=25 eV. The frequency spectra
obtained fromthe discrete sightlines has a typical edge turbul ence
shape[4], with a power |aw exponent of about 3 from about 1-100 kHz. The
first results froma new &quotgas puff inmaging" diagnostic set-up wll
be described. Here, the visible line em ssion froma heliumgas puff
near the outer wall was viewed fromalong the B-field direction at a 10
nm crosec exposure tinme to image the radial vs. poloidal structure of
these edge turbulence filaments. A large variation in the shape of the
Hel light emtted fromthe He puff was seen on successive franes
separated by 1 nsec, with significant variations both radially and
pol oi dal Iy over about a 10 cm spatial scale. Initial analysis of these
i mges will be presented and conmpared with neutral gas penetration and
excitation nodels to help understand the rel ationship of the |ight
enm ssion to the | ocal density turbul ence.

This work was supported by U S. DOE Contract DE- ACO2- CHO3073.
1) S. Zweben and S.S. Medl ey, Phys. Fluids Bl, 2058 (1989)

2) M Endler et al, Nucl. Fusion 35, 1307 (1995)

3) R Maqueda and G Wirden, Nucl. Fusion 39, 629 (1999)

4) M Pedrosa et al, PRL 82, 3621 (1999)



