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Abstract :

We analyzed visible spectra obtained in self-focusing, relativistic-electron diode experiments
performed on an accelerator facility [1] at Sandia National Laboratories. An electron beam
emitted from the cathode strikes a planar anode surface with high current densities (~1
MA/cm2), forming a plasma on the electrodes that expands in the anode-cathode (A-K) gap.
Radiation emitted from the plasma is imaged onto a spectrometer input slit via an optical fiber
bundle. The spectrometer output is coupled to a gated ICCD camera, yielding spatially resolved
(0.5 mm) and temporally resolved (5 ns) spectra. The local electric and magnetic field near the
anode surface are measured using the Stark shifting and Zeeman splitting of the spectral lines.
In addition, the plasma composition, density gradients, velocities, and temperature are
obtained. This was accomplished even though the spectra from the high-density region mainly
exhibited continuum. To this end, the continuum was shown to result from blending of many
Stark-broadened spectral lines, rather than free-free or free-bound emissions, which allowed
for determining plasma composition and density. Data was analyzed using steady state
collisional radiative (CR) and detailed line shape calculations.
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