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Titan, the largest moon of Saturn, is the place in the Solar System showing the most Earth-like
landscapes. Titan's dense atmosphere and cold temperatures enable a complex methane
hydrological cycle that have shaped the surface, very similarly to the water cycle on Earth. Titan
has another peculiar feature: a wealth of organic grains is created by photochemistry in its
atmosphere and progressively deposited at its surface. Such atmospheric production of organics
likely occurred on Earth before the apparition of life; that is the reason why a better understanding
of the formation processes, chemical composition and physical properties of these grains is of
great interest.

The Dragonfly mission has recently been selected by NASA to explore Titan's surface with a
rotorcraft circa 2035 (Lorenz et al., 2018). Dragonfly will explore a region of organic sand dunes
with monthly flights of a few kilometres each aiming to an impact crater named Selk. In addition to
chemical analyses, Dragonfly is equipped with several sensors intended to characterize its
environment. Among them, as part of the Dragonfly Geophysical and Meteorological (DraGMet)
package, the EFIELD instrument will record the AC electric field at low frequencies (~5-100 Hz).

EFIELD consists in two spherical electrodes accommodated at different locations on the rotorcraft.
The main scientific objective of EFIELD is to measure Schumann Resonances on Titan. Such
resonances may have been detected by the Huygens probe in 2005 (unless it was an artefact of
probe motion; Lorenz and Le Gall, 2020) and would be an indication of the existence of an
underground global salty ocean (Beghin et al., 2012). Another scientific objective of EFIELD is the
detection and characterization of charged grains. This work is dedicated to this secondary
objective.

The exploration area of Dragonfly is covered by sand grains, most likely organic in nature, maybe
mixed with ice. Surface winds can sometimes put them in saltation or suspension. In the process,
these organic grains are likely to get charged by friction (triboelectric effect; Méndez-Harper et al.,
2017), and would then induce a perturbation on the electric field detectable by the EFIELD



antennas. To estimate the significance of this perturbation and test the possibility to measure it,
we have built a numerical model that simulates the trajectory of charged particles in the probe
environment, subjected to turbulent wind flows, gravity and electrostatic forces. First results show
that charged particles will induce a strong measurable signal on the EFIELD spectra. We are thus
currently investigating how these spectra can be used to derive information on the grains
(number, charge, size or density). On Titan, EFIELD will work in synergy with wind sensors and a
microscopic imager that will observe grains deposited at the surface.

The next steps in our simulations will be to account for the perturbations induced by the nearby
body of Dragonfly. In parallel, we are building a prototype antenna to test it and check the ability
of our model to reproduce its measurements in the laboratory and in the frame of field
campaigns.


http://www.tcpdf.org

