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Why study asteroids?

Leftovers from Solar System formation

Record of conditions and composition of protoplanetary disc

Record of intensive migrations and heavy bombardment epochs

Link between meteorites and their parent bodies

Differentiated and hydrously altered little worlds

Grouped in asteroid families and clusters

Record of thermal recoil forces (Yarkovsky and YORP)

Varying in thermal properties of regolith and deeper sub-surface layers
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Asteroid lightcurves
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478 Tergeste - lightcurves
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478 Tergeste - lighcurve inversion model

P = 16.10311 ± 0.0001 h; rmsd = 0.011 mag
λp1 = 2◦ ± 10◦ λp2 = 216◦ ± 8◦

βp1 = −42◦ ± 6◦ βp2 = −56◦ ± 5◦

Marciniak et al. 2018
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478 Tergeste - SAGE model (Shaping asteroids with Genetic Evolution)

P = 16.10312 ± 0.00001 h; rmsd = 0.012 mag
λp1 = 4◦ ± 5◦ λp2 = 218◦ ± 5◦

βp1 = −43◦ ± 5◦ βp2 = −56◦ ± 5◦

Marciniak et al. 2018
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21 Lutetia - lightcurves and Adaptive Optics images

Belskaya et al. 2010, Carry et al. 2010
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21 Lutetia - KOALA model (Knitted Occultation, Adaptive-optics, and
Lightcurve Analysis)

Carry et al. 2010
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21 Lutetia as seen by the Rosetta spacecraft

ESA 2010 MPS for OSIRIS Team
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21 Lutetia - model comparison

Carry et al. 2010, Bartczak et al. 2014
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162 173 Ryugu - the best model prior to Hayabusa mission

Müller et al. 2017
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162 173 Ryugu - in reality

JAXA
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Gaia and asteroids
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Gaia-GOSA (Gaia-Groundbased Observational Service for Asteroids)

http://www.gaiagosa.eu
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Gaia-GOSA hot targets

http://www.gaiagosa.eu
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Gaia-GOSA, asteroid transiting Gaia focal plane

http://www.gaiagosa.eu



Asteroid studies Models Gaia and asteroids Selection effects Models TPM Results Summary

Gaia-GOSA sample results

http://www.gaiagosa.eu



Asteroid studies Models Gaia and asteroids Selection effects Models TPM Results Summary

Selection effects in asteroid spin axis positions - Gaia simulator

Santana-Ros et al. 2015
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Selection effects in asteroid shape - Gaia simulator

Santana-Ros et al. 2015
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Selection effects in MBA models

All 1230 asteroids with H≥11 mag
Division values: P = 12 h, amax = 0.25 mag.

Marciniak et al. 2018
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Selection effects in fainter MBA models

All 2274 asteroids with 11 < H≤ 13 mag
Division values: P = 12 h, amax = 0.25 mag.

Marciniak et al. 2018
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Observation planner for project against biases

http://asteroids.2614536-0.web-hosting.es
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Observation planner, site selection

http://asteroids.2614536-0.web-hosting.es
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Observation planner, suggested targets
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Observation planner, sky charts
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Observation planner, phase coverage
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Selected lightcurves
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Fitting the shape models to stellar occultation chords

Diameters of equivalent volume sphere:

CONVEX (2011): 72 ± 4 km; CONVEX (2013): 74 ± 5 km

SAGE (2011): 70 ± 4 km; SAGE (2013): 72 ± 3 km

Marciniak et al. 2018
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Thermophysical modelling

Insolation and surface temperature distribution: (159) Aemilia
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O-C plots for (159) Aemilia model applied in TPM

Marciniak et al. 2018
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Rotation Radiometric solution for combined data.
Target period Diameter Albedo Thermal inertia

[h] [km] [Jm−2s−0.5K−1]

159 Aemilia 24.4787 137 0.054 50
±0.0001 ±8 ±0.015 ±50

227 Philosophia 26.4614 101 0.041 125
±0.0001 ±5 ±0.005 ±90

329 Svea 22.7670 78 0.055 75
±0.0001 ±4 ±0.015 ±50

478 Tergeste 16.10312 87 0.15 75
±0.00003 ±6 ±0.02 ±45

487 Venetia 13.34133 70 0.21 100
±0.00002 ±4 ±0.02 ±75

Marciniak et al. 2018
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Thermal inertia of Main Belt Asteroids

Harris & Drube 2016
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Thermal inertia of slow rotators

after: Harris & Drube 2016
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Summary

Gaia provides valuable data for physical studies of asteroids, but ground-based support
neccessary

Observations of targets transiting Gaia FOV, Gaia mass targets, suspected binaries etc. in
Gaia-GOSA service

Selection effects: spin and shape models mainly available for short-period, elongated
asteroids with extreme obliquities (will still be present in models based on Gaia data)

Biased spatial spin axis and size-frequency distributions, lack of models for slow rotators

Our targeted survey of 100 long-period, low-amplitude MB asteroids.
Gathered over 10 000 hours of lightcurve data in 20 stations worldwide.

Modelled 10 targets from this sample, scaled by TPM using IR data from IRAS, AKARI and
WISE

Found both high and very low thermal inertia values

Differences due to sub-surface temperatures and different material properties?

Indication of fresh and old surfaces connected with formation age?

Interested in joining our projects? Please contact:
Edyta Podlewska-Gaca (edypod@amu.edu.pl) for Gaia-GOSA service,
Anna Marciniak (am@amu.edu.pl) for project on selection effects.
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