Accepted Manuscript

Numerical simulations of the contact between the lander MASCOT and a re-
golith-covered surface

Clara Maurel, Patrick Michel, Jens Biele, Ronald-Louis Ballouz, Florian

Thuillet
PII:
DOI:

Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

S0273-1177(17)30374-5
http://dx.doi.org/10.1016/j.asr.2017.05.029
JASR 13237

Advances in Space Research

10 January 2017
3 May 2017
21 May 2017

ADVANCES IN
% SPACE

REseArcH

Please cite this article as: Maurel, C., Michel, P., Biele, J., Ballouz, R-L., Thuillet, F., Numerical simulations of the
contact between the lander MASCOT and a regolith-covered surface, Advances in Space Research (2017), doi:
http://dx.doi.org/10.1016/j.asr.2017.05.029

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.asr.2017.05.029
http://dx.doi.org/http://dx.doi.org/10.1016/j.asr.2017.05.029

Numerical simulations of the contact between the lander
MASCOT and a regolith-covered surface

Clara Maurel®P*, Patrick Michel”, Jens Biele®, Ronald-Louis Ballouzd,
Florian Thuillet?

@Department of Earth and Planetary Sciences, Massachusetts Institute of Technology, 77
Massachusetts Avenue, Cambridge, MA 02139, USA
b Lagrange Laboratory, University of Nice-Sophia Antipolis, CNRS, Observatoire de la
Cote d’Azur, F-06300 Nice, France
¢DLR-German Aerospace Center, Micro-Gravity User Support Center, 51147 Cologne,
Germany
4 Department of Astronomy, University of Maryland, College Park, MD 20742, USA

Abstract

In 2018, the mother spacecraft.of the Hayabusa2 mission will release the
lander MASCOT above the surface of the asteroid (162173) Ryugu. The
lander will impact the regolith layer of the asteroid at low speed. While
the descent trajectory of MASCOT is well determined before its release, its
behavior once it touches the surface of Ryugu remains a great unknown.
Predictions of the contact properties as a function of the assumed regolith
properties and landing geometry (e.g., energy after bounce if not zero, col-
lision duration..) are extremely valuable in terms of landing site selection
and interpretation of the data acquired during and after landing. In this
study, weuse the N-body code pkdgrav to perform more than 480 numerical
simulations of the first contact between the lander MASCOT and a gran-
ular’medium representing the regolith layer. We explore the influence of
several input parameters on the outcomes of the contact. These parameters
are related to the lander, the grains of the regolith and the layer thickness.
We identify a certain number of trends for the lander’s behavior, depending
on the configuration of the contact, and perform a statistical analysis of the
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