EPSC Abstracts

Vol. 12, EPSC2018-144, 2018

European Planetary Science Congress 2018
(© Author(s) 2018

EPSC

European Planetary Science Congress

New insights into Pallas’ formation and collisional history
from VLT/SPHERE and SOFIA/FORCAST

M. Marsset (1), P. Vernazza (2) J. Hanus (3), M. Viikinkoski (4), B. Carry (5), A. Drouard (2), R. Fetick (2), F. Marchis (6), E.
Podlewska (7), P. Bartczak (7), T. Santana-Ros (7), M. Birlan (8), C. Dumas (9), M. Kaasalainen (5), B. Yang (10), J. Durech

(3), L. Jorda (2), P. Lamy (2), A. Vigan (2), T. Fusco (2), T. Michalowski (7), A. Marciniak (7), M. Pajuelo (8), P. Michel (4), P.
Tanga (4), J. Berthier (8), F. Vachier (8), J. Castillo-Rogez (11), O. Witasse (12), F.Cipriani (12), E. Jehin (13), M. Ferrais (13)

(1) Queen’s University of Belfast, UK, (michael.marsset@qub.ac.uk / Phone: +44-7-491552511) (2) Laboratoire

d’ Astrophysique de Marseille, France (3) Charles University in Prague, CZ (4) TUT, Finland (5) OCA, France (6) Seti
institute, USA (7) Astronomical Observatory Institute, Faculty of Physics, Adam Mickiewicz University, PL (8) IMCCE, FR,
(9) TMT, USA, (10) ESO, CL, (11) JPL, USA, (12) ESTEC, NL, (13) Institut d’ Astrophysique de 1’Université de Li¢ge , BE

1. Introduction

Large (D>100km) asteroids are the most direct rem-
nants of the building blocks of planets. With a diam-
eter of ~510-540km (Schmidt et al. 2009, Carry et
al. 2010), Pallas is the second or third largest object in
the asteroid belt and the parent body of a small colli-
sional family. Its spectral properties in the visible and
near-infrared indicate a B-type surface (DeMeo et al.
2009), meaning Pallas is most likely linked to carbona-
ceous chondrite meteorites. Disc-resolved images of
Pallas have revealed a nearly hydrostatic shape over-
printed by long-wavelength concavities (Schmidt et al.
2009, Carry et al. 2010). This was interpreted as evi-
dence for an early phase of internal heating subsequent
to Pallas’s formation, followed by several cratering
impacts (Schmidt & Castillo-Rogez 2012). The two
most recent estimates of Pallas’ density, 2.40+0.25
(Schmidt et al. 2009) and 3.40£0.90 (Carry et al.
2010), are rather inconsistent and prevent from differ-
entiating between the various models proposed for its
internal structure (Schmidt & Castillo-Rogez 2012).
This currently limits our understanding of the forma-
tion and early thermal evolution of Pallas.

2. Observations

We report new high-angular resolution observations of
(2) Pallas collected in the frame of the SPHERE large
survey of the asteroid belt (see Talk by P. Vernazza)
with the adaptive-optics-fed SPHERE+ZIMPOL cam-
era on the Very Large Telescope (VLT). A total of 40
images acquired at 8 different epochs provide a full
longitudinal coverage of the surface of Pallas. We also
present new mid-infrared (~10-30 micron) spectra of
Pallas collected with FORCAST on the Stratospheric

Observatory for Infrared Astronomy (SOFIA).

3. Results

Pallas was resolved with ZIMPOL with around ~120
pixels along the longest axis. The optimal angular res-
olution of each image was restored with Mistral (Fusco
et al. 2002), a myopic deconvolution algorithm opti-
mised for images with sharp boundaries, which allows
the identification of many craters and geological fea-
tures at the surface of Pallas. A precise 3D-shape re-
construction was achieved with the ADAM software
(Viikinkoski et al. 2015), providing a high precision
estimate of Pallas’s volume and hence density. Fi-
nally, the FORCAST data was used to search for mete-
oritic analogs in the mid-infrared. We will present our
results and discuss the implications for Pallas’s early
thermal and collisional evolution.
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