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Venus’ thick atmosphere allows for the efficient coupling of seismic waves
between the solid planet and its atmosphere resulting in low-frequency
pressure waves, also known as infrasound. Infrasound travels relatively
unattenuated for large distances and may be used to study seismic activity
on Venus without needing to land on it. Infrasound barometers may be de-
ployed on balloons floating at 55-60 km altitude on Venus, where the tem-
perature and pressure are much more benign and longer mission lifetimes
can be guaranteed.

The evolution and interior structure of Venus remain uncertain despite half a
century of exploration. This is in large part due to the absence of seismological
investigations, which have yielded much of the information about Earth’s interi-
or. Extreme surface temperature(>460 C) and pressure (>90 atmospheres)
result in extremely limited lifetimes for surface missions.
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In July and August 2019, we conducted test flights of solar balloons in southern California at 20-25 km altitude with barometers
in different configurations. We used our trajectory simulator to select flight days, coordinated with several airspace agencies,
and tracked and recovered all payloads successfully. The average noise level recorded was 0.005 Pa in the 1-10 Hz band.
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wave, circumventing the need
for  balloon-borne  arrays. Infrasound was generated by slamming a car door. The signal from the barometer and the IMU was combined to generate a direction estimate for the source. The
correct octant was predicted 75% of the time. Further development of this conecpt involves testing with larger sources on freely-floating tropospheric and strato-
spheric superpressure balloons.
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