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I. Abstract
Well-controlled idealized plasmas have been investigated in 2D fashion, but spatially
complex structures require a technique that can provide a more complete 3D picture. To
address this need a plasma tomographic optical imaging capability has been developed at
Sandia. Experimental measurements of the 3D optical emission of a helium nanosecond
pulsed atmospheric pressure plasma jet are presented.

II. Optical Tomography

• Cameras measure projections of the light intensity

• Each pixel intensity, 𝑃𝑖 , is related to the intensity

within a voxel, 𝐼𝑗 , by

𝑃𝑖 =෍

𝑗

𝑊𝑖𝑗𝐼𝑗

• Where 𝑊𝑖𝑗 represents the contribution of the 𝑗th

voxel to the 𝑖the pixel [1,2]
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IV. Atmospheric Pressure Plasma Jet Tomographic  Reconstructions
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Optical tomography is promising for investigation of fully 4D plasma structures and behaviors

found in streamer, arcs, cathode spots, anode spots, ionization waves, magnetic field

interactions, etc. Advanced modeling in 4D is needed for comparison.

V. Conclusions
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• Four intensified cameras and eight viewing angles give 3D and temporal information

• Calibration targets co-register cameras, 3D spatial resolution is 20 um, 1 hour for reconstruction

III. Simulated Tomographic Reconstructions

• Algebraic reconstruction techniques (ART) at iteration 𝑘 estimate መ𝐼𝑗 for known 𝑃𝑖 and 𝑊𝑖𝑗
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