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Periodic Evolution of a Xe I Population in an Oscillatory
Discharge Captured Through Time-Synchronized Laser Induced Fluo-
rescence Techniques1 ANDREA LUCCA FABRIS, CHRISTOPHER YOUNG,
MARK CAPPELLI, Stanford University — We track the evolution of the Xe I
6s′[1/2]1−6p′[3/2]2 (834.68 nm air) transition lineshape in a plasma discharge oscil-
lating at 60 Hz. Two time-synchronized laser induced fluorescence techniques based
on phase sensitive detection of the fluorescence signal are demonstrated, yielding
consistent results. One approach used previously involves a sample-and-hold proce-
dure that collects fluorescence signal at a particular phase in the oscillation period
and holds the average value until the following sample. The second method is based
on fast switching of the fluorescence signal; only the signal collected inside the ac-
quisition gate is sent to a lock-in amplifier for processing. Both methods rely on
modulating the exciting laser beam and the latter permits operation at a much
higher frequency range with reduced spectral noise density. The maximum observed
peak fluorescence intensity occurs at low discharge currents, although the peak in-
tensity drops to zero at zero discharge current. The peak intensity also decreases at
the discharge current maximum. Time-varying properties of the xenon neutrals are
extracted from a lineshape analysis.
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