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The Polarization of Ambient Noise on Mars

Eléonore Stutzmann', Martin Schimmel?, Philippe Lognonné’, Anna Horleston?, Savas Ceylan®,
Martin van Driel®, Simon Stahler?, Bruce Banerdt®, Marie Calvet®, Constantinos Charalambous®,
John Clinton?, Mélanie Drilleau’, Lucile Fayon®, Raphael Garcia’, Alice Jacob', Taichi Kawamura',
Balthazar Kenda', Ludovic Margerin®, Naomie Murdoch’, Marc Panning®, and the Insight group”
'Université de Paris, Institut de Physique du Globe de Paris, CNRS, Seismology, Paris, France (stutz@ipgp.fr)
2GEO3BCN-CSIC, Barcelona, Spain

3University of Bristol, UK

“ETH, Zurich, Switzerland

>Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA

®IRAP, CNRS, Toulouse, France

’ISAE-SUPAERO, Toulouse University, Toulouse, France

8Space Exploration Institute, Neuchatel, Switzerland

°Imperial college, London, UK

“A full list of authors appears at the end of the abstract

Seismic noise recorded at the surface of Mars has been monitored since February 2019, using the
InSight seismometers.This noise can reach -200 dB and is 500 times lower than on Earth at night
and it increases of 30 dB during the day. We analyze its polarization as a function of time and
frequency in the band 0.03-1Hz. We use the degree of polarization to extract signals with stable
polarization independent of their amplitude and type of polarization. We detect polarized signals
at all frequencies and all times. Glitches correspond to linear polarized signals which are more
abundant during the night. For signals with elliptical polarization, the ellipse is in the horizontal
plane below 0.3 Hz (LF). Above 0.3 Hz (HF) and except in the evening, the ellipse is in the vertical
plane and the major axis is tilted. While polarization azimuths are different in the two frequency
bands, they both vary as a function of local hour and season. They are also correlated with wind
direction, particularly during the daytime.

We investigate possible aseismic and seismic origins of the polarized signals. Lander or tether
noise can be discarded. Pressure fluctuations transported by wind may explain part of the HF
polarization but not the tilt of the ellipse. This tilt can be obtained if the source is an acoustic
emission coming from high altitude at critical angle. Finally, in the evening when the wind is low,
the polarized signals may correspond to the seismic wavefield of the Mars background noise.
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