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Microplasmas are promising for a new class of applica-
tions: tunable and reconfigurable radio-frequency (RF)
electronics, such as antennas, resonators, and filters. In
this talk, we discuss both the RF applications that moti-
vate the plasma research and the relevant plasma phys-
ics. First, we discuss antennas where plasmas are used
as electrical conductors. Although the gain is generally
low, the cross-coupling between elements of an array is
also low. We show results of testing simple microplas-
ma-based dipole antennas, and then discuss more so-
phisticated antennas with microplasma elements im-
bedded in metamaterial structures. Thermal EM noise is
critical to any antenna. We show that the low-frequency
noise in plasma antennas is stronger than in metallic
devices, but at frequencies higher than the electron col-
lision frequency the plasma noise is suppressed. Since
the demand to reduce losses and noise dictates opera-
WEdneSday tion of plasmas with collision frequencies much lower
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. that of low-loss dielectric whose permittivity can be
3:30 pm tuned. We discuss experiments with basic LC circuits,
Room 1005 EECS where plasma ignited inside the capacitor changes the
resonant frequency. With low pressure (<10 mTorr) re-
quired to suppress losses and noise, sustaining a mi-
croscale (<100 microns) plasma with a high electron
density at low voltage seems impossible. We propose a
novel method to generate plasmas employing nano-
technology, without conventional electron impact ioni-
zation.
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