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Wall conditions, and by extent plasma-surface interactions, are a known but yet no well

understood, and furthermore non-explored, variable for accessing improved confinement

regimes such as H-modes and supershots (S. Zweben presentation, this Session).  We propose to

use a fast-framing, visible, intensified digital camera to quantify and study the surface conditions

and plasma interactions that lead, or not, to improved confinement.  Small regions within

~15 cm of the first wall of the divertor region(s), center stack, limiters (antenna and beam-dump)

and passive plates will be imaged with high resolution using either a Kodak EM1012 camera

(i.e., Los Alamos fast camera) or a new, higher resolution, intensified system based on a

Phantom V.4 fast-framing camera.  Intensification is required in order to be able to use

interference filters for deuterium Balmer lines (D2 recycling), low ionization carbon lines

(impurity generation), or low ionization boron or lithium lines (wall conditioning).  Access ports

to image these surfaces with appropriate tangential views still need to be worked out but may

involve re-entrant flexible bellows and removable coherent fiber bundles.

The tangential views will yield images suitable for 2-D profile inversion of the measured

brightness (assuming toroidal symmetry).  The camera will also be absolutely calibrated to

convert the brightness profiles into emissivity profiles.  In addition, a system of beam splitters

will be implemented to record, in each detector exposure, two simultaneous “side-by-side”

images of the same view but with different interference filters.  The inferred emissivity profiles

corresponding to the “two-color” images will then be used, in conjunction with spectroscopic

models, to further infer parameters of the edge plasma (densities, temperatures, etc.).
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After S. Zweben presentation in same Session.
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