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Minor bodies with ground-truth

Visited Targeted

Minor planets 15 (2)* 4
Comets 9 2

* Far flyby, image not resolved

Minor planets known: >850.000
Comets discovered: ~ 4.000

Source: Minor Planet Center

Figure: Top: Arists concept of NEAR Shoemaker (left)
and Rosetta (right) spacecrafts. Middle: In situ imaging of 433
Eros (left) and 21 Lutetia (right). Bottom: Corresponding
models derived with the SAGE inversion technique from
ground-based lightcurves only (Bartczak, Santana-Ros et al.,
ACM 2014).



Knowledge from remote observations

PHOTOMETRY 3D SHAPE MODEL - SPIN STATE - BINARY SYSTEMS

SIZE - 3D MODEL - SPIN
STATE - ORBITAL DET.

ADAPTIVE SIZE - 2D SNAPSHOT -
OPTICS BINARY SYSTEMS

RADAR

OCCULTATIONS SIZE - 2D SNAPSHOT - BINARY SYSTEMS

SPECTROSCOPY| AVERAGE COMPOSITION OF THE SURFACE

POLARIMETRY ALBEDO - REGOLITH PROPERTIES

DISTANCE TO THE SUN N

Flg Ure? Physical properties derived from remote observations



Aug - 21 Sep 2016, Gaia-GOSA observers
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Zero time at: 2016 Sep 19.907639

Phase

A composite lightcurve of main belt asteroid 114 Kassandra.



Asteroid modeling: Inversion technique

301 Bavaria

FIgU '€ Earth-centered ecliptic longitudes of an asteroid at different apparitions.

>2400 shape models available
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- What we do he

Asteroid content in Gaia DR2

14 099 objects
1 977 702 observations
22 months

CLICK ME! Figu €7 Asteroid orbits derived from DR2. Orbits are
; coloured following the albedo of asteroids.


http://www.youtube.com/watch?v=F_X_0RikAPw

(511) Davida (Gaia DR2)
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Gaia DR2 photometry of asteroid 511 Davida.



We assume that the objects can be represented by triaxial
ellipsoids (In order to avoid highly CPU intensive calculations).

The Gaia genetic algorithm (Cellino
et al. 2014) search for the best fit of:
Spinaxs Pole coordinates (), 5)
Sidereal Rotation Period (P)
Axial Ratios (b/a, c/a)
Rotational phase at epoch of
first observations (¢g)




We assume that the objects can be represented by triaxial
ellipsoids (In order to avoid highly CPU intensive calculations).

The Gaia genetic algorithm (Cellino
et al. 2014) search for the best fit for:




Thousands of asteroid models (despite simplicity) will provide
powerful constraints to Solar System formation models.
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However, for selected asteroids, we might be interested in
investigating their model in more detail...




Thousands of asteroid models (despite simplicity) will provide
powerful constraints to Solar System formation models.

However, for selected asteroids, we might be interested in
investigating their model in more detail...

» Perturbers (large asteroids with measurable gravitational
perturbation)

¢ Binary candidates (currently working on an automatic
detection algorithm)

o Particularly interesting objects, such as mission targets, etc




Gaia observations

433 Eros

JD=2457152.5267

Brghmass [rag]

Earth-based observations
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CLICK ME!


https://www.youtube.com/watch?v=sIkXOPPe3Po
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Figure: A screenshot of the Gaia-GOSA main page (Santana-Ros et al. 2014)
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Flg Ur€: Current observers ranking.
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Figure: Anunaki Observatory Z51 (Manzanares el Real, Madrid).
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Figure: Observatori Astronémic de les Planes de Son C29 (Lleida).



IR OBservers ranking

Flg UFE’ Astrohenares (Coslada, Madrid).



BROReerers rarking

Figure: Observatori Astrondmic del Montsec C65 (Lleida).



B Cfserver rankng

Figure: Observatori de Sencelles K14 (Mallorca).
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FIgU '€ Observatorio de Forcarei Z62 (Pontevedra).
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We have an active project in TJO (p249) to gather photometry of
selected asteroids.

Figure: Telescopi Joan Or6 (OAdM).
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