Elucidating the Mechanism by Which Ball Plasmoids are Stabilized Using Emission Spectroscopy
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are not constricted to a power source, as are
regular plasmas. Based upon recombination
rates expected for a plasma of this type, the
plasmoids should dissipate in about a
millisecond- but like ball lightning, they are
observed to last for hundreds of milliseconds
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Table 3. Atomic and molecular species that have been identified
from plasmoid emission spectra.
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[2]. Figure 4. Images of the different phases of a plasmoid discharge (8 kV, 300 uS), obtained using a high speed camera (1 ms exposure time, 85.3 fps). [A] Species

pre-initiation, [B,C] buildup, [D] detachment. Atomic W (1), Hg, N (I1), H,
Molecular OH (A-X), NH (A-X), N, (C-B), AlO (A-X), N, (B-A)

Instrument Setup Emission Spectroscopy
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with an alumina tube and a copper ring we have observed a much richer plasmoid chemistry than has previously been observed. Plasmoid
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Figure 1. Simplified circuitry and electrode setup used to Figure 5. An example emission spectrum from a ball plasmoid discharge, Figure 6. A series of spectra obtained at various heights above the proposed design (Figure 7), a microwave beam
produce a plasmoid. comparing intensities at different capacitances (8 kV, 200 pS). cathode (7 kV, 300 pS) (note: the comparison is qualitative. will pass through the plasmoid where it will be

attenuated and phase shifted, while another
beam will pass through a reference arm. The sum
and difference of these two waves, when
combined, produce a signal leading to the
electron density as a function of time.

Variable Parameters:

e Capacitance (870 pF and 1700 uF)

* Voltage (5,000-8,000 V)

* Height above cathode (0, 10, 20, 30, 40 cm)
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