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STEM Degrees: 0 STEM Participants:

Major Goals: The major goal of the project was the acquisition of a portable 0.1 to 30-MHz interferometric radio
imaging system. The system is for use in ionospheric and atmospheric research projects in Puerto Rico and
worldwide. Key features of the equipment are full polarization, high time resolution, wide frequency band,
portability, flexibility, and cableless phase coherence. The components of the system can be operated individually
or together. When operated with pairs or groups of antennas, interferometric radio direction-finding and radio
imaging measurements are possible. For interferometric observations phase must be maintained. This can be done
via cable connections for short separations between components, and, for short or long separations, each
component has a rubidium-GPS clock able to maintain phase without a cable connection. In both cases phase and
polarization can be calibrated.

The equipment has wide application in space weather research. When used with a compatible radar transmitter,
the radar imaging capabilities of the system can provide a 3-D view (in latitude, longitude, and altitude) of radar
scattering. Multiple bistatic radar observations can also provide information over a large area. Both can add to our
knowledge of space weather on all scales, including local phenomena and connections between the equator and
mid-latitudes. The equipment can also provide insights into ionospheric radio emissions, such as those stimulated
by high-power high-frequency research transmitters as a result of inducing ionospheric plasma turbulence. The
sideband radio emissions produced by the turbulence which can be imaged by the proposed equipment, something
never done before, which promises new discoveries and new insights into space and basic plasma processes.

Accomplishments: The equipment was successfully purchased and delivered.
Training Opportunities: The vendor provided training to the Pl both remotely and at the vendor location.

Results Dissemination: There was no development or research associated with this award, so there is no
dissemination to report.
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Honors and Awards: There was no development or research associated with this award, so there are no honors
or awards to report.

Protocol Activity Status:

Technology Transfer: This was a purchase of equipment, so there is no technology transfer to report. However,
the vendor responded to requests by the PI for features to be included in the equipment specific to the research
envisioned by the PI, including phase coherence between separate units, and long time series recording for radio
data.
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Dates Covered: 3 Sep 2019 to 2 Mar 2022
Brett Isham, PI
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MAJOR PROJECT GOALS

The major goal of the project was the acquisition of a portable 0.1 to 30-MHz interferometric radio
imaging system. The system is for use in ionospheric and atmospheric research projects in Puerto
Rico and worldwide. Key features of the equipment are full polarization, high time resolution,
wide frequency band, portability, flexibility, and cableless phase coherence. The components of
the system can be operated individually or together. When operated with pairs or groups of an-
tennas, interferometric radio direction-finding and radio imaging measurements are possible. For
interferometric observations phase must be maintained. This can be done via cable connections
for short separations between components, and, for short or long separations, each component has
a rubidium-GPS clock able to maintain phase without a cable connection. In both cases phase and
polarization can be calibrated.

The equipment has wide application in space weather research. When used with a compatible
radar transmitter, the radar imaging capabilities of the system can provide a 3-D view (in latitude,
longitude, and altitude) of radar scattering. Multiple bistatic radar observations can also provide
information over a large area. Both can add to our knowledge of space weather on all scales, in-
cluding local phenomena and connections between the equator and mid-latitudes. The equipment
can also provide insights into ionospheric radio emissions, such as those stimulated by high-power
high-frequency research transmitters as a result of inducing ionospheric plasma turbulence. The
sideband radio emissions produced by the turbulence which can be imaged by the proposed equip-
ment, something never done before, which promises new discoveries and new insights into space
and basic plasma processes.

PROJECT ACCOMPLISHMENTS

The equipment was successfully purchased and delivered.

TRAINING OPPORTUNITIES

The vendor provided training to the PI both remotely and at the vendor location.

TECHNOLOGY TRANSFER

This was a purchase of equipment, so there is no technology transfer to report. However, the
vendor responded to requests by the PI for features to be included in the equipment specific to the
research envisioned by the PI, including phase coherence between separate units, and long time
series recording for radio data.





