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Expected first results from the SuperCam microphone onboard the
NASA Perseverance rover
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The NASA Perseverance rover will land on Mars in February 2021, bringing with it a new suite of
analytical instruments with which to explore its landing site in Jezero crater. The primary goal of
this new mission is to assess the geology and past habitability in order to identify and cache
samples with a high likelihood of preserving biosignatures, in preparation for a future sample
return mission [1]. As part of its instrument payload, Perseverance will carry the SuperCam
instrument [2-3]. SuperCam combines a number of analytical techniques, notably a laser-induced
breakdown spectroscopy (LIBS) instrument for chemical analysis that is coupled with a
microphone for acoustic studies. The SuperCam microphone is a commercial of-the-shelf electret
(based on Knowles EK-23132) and is designed to record sounds in the audible range, from 100 Hz
to 10 kHz, during the surface mission. There are three main science investigations of interest for
the SuperCam microphone: 1) Analysis of the LIBS acoustic signal; 2) study of atmospheric
phenomena; and 3) examination of rover mechanical sounds. Since the atmosphere will be the
source of acoustic signals, the microphone may be used to better understand the nature of the
atmosphere and related phenomena such as thermal gradient and convective behavior in the
rover'’s vicinity [4], the behavior of dust devils [5], and to refine current atmospheric attenuation
models for Mars [6]. Under atmosphere, LIBS analysis produces an acoustic signal due to the
creation of a shock wave during laser ablation of a target. This acoustic signal can provide critical
information about a target’s hardness and ablation depth [7-8] and whether there are coatings or



thin layers present [9]. Mechanisms on the rover itself will also provide a source of acoustic signal
that may be examined by the SuperCam microphone, notably sounds produced by the Mars
Oxygen ISRU Experiment (MOXIE, [10]) instrument pumps during oxygen production. By the time
of the conference, the SuperCam microphone should have acquired the first sounds on Mars; we
will report on these exciting initial results and compare them to our prelanding expectations.
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