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The Suomi 100 CubeSat was launched on Dec. 3, 2018
(https://www.suomi100satelliitti.fi/index_eng.html; http://www.suomi100satelliitti.fi/). The 1 Unit
(10×10×10 cm) polar orbit nanosatellite performs geospace, ionosphere, and arctic region research
with a white light camera and a radio wave spectrometer instrument operating in the 5-10 MHz
frequency range.

The Suomi 100 satellite presents a novel technology that provides new opportunities to study
Earth’s atmosphere and ionosphere. CubeSats, a type of nanosatellite, offer a cost-effective means
to conduct in-situ measurements of the atmosphere and the ionosphere. Especially, combined
CubeSat observations with ground-based observations provides new possibilities to investigate
auroras and associated electromagnetic phenomena.

The presentation will focus on the most recent measurements made by the satellite’s HEARER radio
spectrometer [1], with an emphasis on new measurement campaigns conducted in collaboration
with the High-frequency Active Auroral Research Program (HAARP) high power HF facility in 2024
and 2025. For these experiments, the HAARP HF array was used to point an 8.1 MHz beam at the
satellite in the shape of either a pencil beam or a twisted beam [2]. The purpose of the experiment
is to determine the impact of ionospheric distortions on transionospheric propagation. We also
introduce numerical models that have been developed to investigate the propagation of radio waves
in the ionosphere, especially the effects of ionospheric scintillation.

 

Figure 1. A composite figure displaying the Suomi 100 satellite photographed prior to launch, along
with a dayside photograph of the Earth taken by the satellite from its orbit.
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