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Abstract Motivation

We present data from ground-based, vacuum-chamber Density irregularities in ionosphere

tests demonstrating the ability to modulate the output of a
plasma source capable of producing a low-Earth orbit (LEO)
type plasma. We obtained plasma oscillations up to 2.5 kHz
impingent on stationary test equipment, which
corresponds to meter-level ionospheric structures in LEO.
This plasma source is, therefore, suitable for developing
scientific instruments that measure the LEO plasma
environment, in situ, with meter-level spatial resolution.
Measurements were made using a fixed-bias collector and
an electrometer sampling at 40 kHz. A mechanical aperture
was established at the output of the plasma source via two
concentric grids. The outer grid was free to rotate in the
azimuthal direction with respect to the fixed inner grid. An
identical, alternating hole pattern in the two grids resulted
in a variable aperture that cycles through 90 open/close
cycles per revolution. The frequency of the plasma
oscillations is limited by the mechanism used to spin the
grids and the bearing assembly on which the grids rotate.
Higher frequencies are obtainable by upgrading the drive
mechanism, allowing the possibility of centimeter-level
spatial resolution.

We are developing scientific
instruments to measure the
irregularities in-situ to better
understand and forecast potential
communication, GPS, or radar
disruptions.
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The image above contain results from a simulated equatorial plasma
bubble formation [1]. Density irregularities can develop from other
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wavelength of radio communication affected is proportional to the
characteristic length of the irregularity.
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[1] Yokoyama T, Jin H, Shinagawa H (2015) West wall structuring of
equatorial plasma bubbles simulated by three-dimensional HIRB
model. J Geophys Res Space Physics 120:8810—-8816.
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