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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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478 Tergeste - lightcurves
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478 Tergeste - lighcurve inversion model

Summary

[e]

P = 16.10311 + 0.0001 h; rmsd = 0.011 mag
Apt = 2° + 10° App = 216° + 8°
Bpt = —42° + 6° Bpp = —56° + 5°

Marciniak et al. 21
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478 Tergeste - SAGE model (Shaping asteroids with Genetic Evolution)
P = 16.10312 4 0.00001 h; rmsd = 0.012 mag

Apt = 4° +5° App = 218° + 5°
Bpt = —43° £+ 5° Bpp = —56° + 5°

Marciniak et al. 2018
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21 Lutetia - lightcurves and Adaptive Optics images
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21 Lutetia - KOALA model (Knitted Occultation, Adaptive-optics, and
Lightcurve Analysis)

OSIRIS Images Prediction

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
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162 173 Ryugu - the best model prior to Hayabusa mission

Fig. 8. The formally best-fit shape model of Ryugu for pole direction
(340°, —40°).

Miiller et al. 2017
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162 173 Ryugu - in reality

JAXA
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Gaia and asteroids

-5 HOW MANY STARS WILL THERE BE IN THE SECOND GAIA DATA RELEASE?

position & brightness on the sky

1692 919 135

radius & luminosity
76 956 778

14 099 ! amount of dust along
Solar System ( 3. the line of sight
objects.

@ - 87 733 672
550 737 h

variable sources

European Space Agency
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Observation processing
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Allnews

& Follow-up targets
Asteroids with existing observations which need for follow-up to complete the lightcurve. Click on an asteroid id to check ifthe objectis vsible from your site.

Observation strategy Priority External

Asteroid id Completeness Visible ,  Magnitude  Preliminary
2 % i period resources

until
(381) Myrrha 0% Ll 31012019 133-144 6572h Critical
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Gaia-GOSA hot targets

B Hot targets

Hot targets are igh pric ich i 7
Gaia-GOSA Hot Targets on 2018-10-05 Show for next day

Asteroid id Gaia transit time (UTC) Magnitude Science case User planinng to observe

(15552) Sandashounkan Barbarian

NOTICE!

his tool provides a forecast of times targets cross the Gala Focal Plane. It is based on the scanning operations of Gala. It does not take into account operational

ctivities preventing nominal observations nor matters like e.g. the gaps between CCDs on the Focal Plane. Adding up all dead time components, users should
understand that the probability of the data of the target being received on the ground at the indicated time is about 80%. Furthermore, only targets in magnitude
range 6<G<20 mag are observed in astrometry and photometry and 6<Gays<16 mag in spectroscopy. Please note that one more spin phase adjustment to the Gaia
orbit will be implemented at a later stage. Therefore the predicted observation time may deviate by up to 6 hours from the actual observation time.

We thank F. Mignard and P. Tanga (OCA, Nice) for putting at our disposal the transit predictions of Solar system objects

& Occultation alerts
Asteroids which may have observable occultations in the near future

Date Asteroid id Asteroid Star name sta iili Duration of event

magnitude (seconds) resources.

05-10-2018 (40) 1 4054915107 i South 15 More
05:58:00 Harmonia America information

06102018 (423) Diotima au South More
235600 293189272 America information

07-10-2018 (88) Thisbe au South More

http://www.gaiagosa.eu
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Gaia-GOSA, asteroid transiting Gaia focal plane
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Fairdlen This tool provides a forecast of times targets cross the Gaia Focal Plane. It is based on the scanning operations of Gaia. It does not take into account operational
activities preventing nominal observations rior matters ke e.g. the gaps between CCDs on the Focal Plane. Adding up all dead time components, users should
understand that the probabllity of the data of the target being received on the ground at the indicated time is about 80%. Furthermore, only targets in magnitude
range 6<G<20 mag are observed in astrometr and 6<Grys<16 magin spectroscopy. Please note that one more spin phase adjustment to the Gaia
orbit will be implemented ata later stage. Therefore the predicted observation time may deviate by up to & hours from the actual observation time.

FAQ

We thank F. Mignard and P. Tanga (OCA, Nice) for putting at our disposal the transit predictions of Solar system objects.
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Gaia-GOSA sample results
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Selection effects in asteroid spin axis positions - Gaia simulator
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Selection effects in asteroid shape - Gaia simulator

Wrong solutions within accepted runs
Shape= non-convex, Data source= Gaia, 7 =0.03

b/a < 0.6
Population: 836 (1016)

0.6 <b/a<0.8
Population: 4336 (5845)

Percentage of wrong period determination

b/a>0.8
Population: 1506 (3498)

sinf3

Santana-Ros et al. 2015
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Selection effects in MBA models
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All 1230 asteroids with H>11 mag
Division values: P = 12 h, amax = 0.25 mag.

Marciniak et al. 2018J
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Selection effects in fainter MBA models
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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, site selection
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Observation planner, sky charts
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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
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Rotation

Radiometric solution for combined data.

Target period Diameter  Albedo  Thermal inertia
[h] [km] [m—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
4+0.00002 +4 +0.02 +75

Marciniak et al. 2018
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Thermal inertia of Main Belt Asteroids
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Thermal inertia of slow rotators
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Summary
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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.

This work was supported by grant no. 2014/13/D/ST9/01818 from National Science Centre, Poland.

The research leading to these results has received funding from the
European Union’s Horizon 2020 Research and Innovation Programme,
under Grant Agreement no 687378.
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