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Data access i " |
through periodical data releases: é",’: ﬂHMM‘Ml

Gaia and the Solar System Objects

DR1: 14 Sept. 2016 => no Solar System Objects | o

DR2: 25 April 2018 => 14 099 asteroids (Spoto et al., 2018)

early-DR3: 3 Dec. 2020

DR3: 13 june 2022 (https://www.cosmos.esa.int/web/gaia/dr3)

158 152 SSO (including 31 natural satellites and 1320 unmatched)
60 518 reflectance spectra

+ astrometry : 23 336 467 epoch astrometry

+ photometry : 60 518

+ osculating elements : 154 787
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Gaia and the Solar System Objects

P. Tanga et al., 2022

Distribution of the asteroids of the DR3 catalog (except Centaurs)

11th OPTICON Gaia Science Alerts Workshop




Gaia and the Solar System Objects

P. Tanga et al., 2022
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Distribution of the asteroids in semi major axis (AU)
of the DR3 catalog (except Centaurs)

Details at Tanga et al. (2022): https://arxiv.org/abs/2206.05561
and https://www.cosmos.esa.int/web/gaia/dr3
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https://arxiv.org/abs/2206.05561

Gaia and the Solar System Objects

» Detection of all moving sources up to mag 20.7

« Gala alerts triggered after detection of uncatalogued moving objects
« Gala Scanning law => monitoring impossible

* Processed data publicly available through https://www.imcce.fr

* Need for recovery from the ground and follow-up

* Aloop to feed back the Gaia SSO reference catalog
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The SSO-ST daily processing

« SSO-ST « Unknown » SSOs => Short Term Processing => alerts

Moving source

. Gaia observations

DPAC Consortium

Lowell Observatory
DPCC (CNES
( ) _ astorb -
Short Term data T
processing Minor Planet Center
MPCAT-OBS
> |dentification /ref. cat. &
> Astrometry Alert published T(}muml-me_d |
> Bundling on the web observations
> Orbits ib.—b Gaia-FUN-SSO network
» Diffusion
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Goal and means

v' Validation of the Gaia discoveries of new moving objects (~ 48h)

v Avoid possible false Gaia detections (artifacts, star spikes,...)
v' Recovery + complementary astrometry measurement

v Prepare the next identifications by feeding the reference catalog

v Contribution to NEO survey, for example => 2021 PO41
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Goal and means

v Observability conditions: 50% North 50% South hemisphere

v" Need of various locations (geographical coverage)

v" Irregular flux of alerts

- 814 Gaia alerts

106 ground-base
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Goal and means

Before 2016...follow-up observations by pro and amateurs expected
Workshops 2010 + 2012 + 2014

Starting in 2016...Most of the alerts in the 20-21 magnitude range

" Sept. 2022: = Mean
'|>400 detections Mag.
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Observations for validation/detection =>

» 0.8m - 1m diameter well adapted / smaller diameters possible
» low S/N & low precision astrometry acceptable

» 5 exposures are enough (blink + astrometry in MPC format)

» UTC timing
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Goal and means

Alerts publicly release through the web site: https://gaiafunsso.fr

Gaia Follow-Up Network for Solar System Objects

Goal

» List of alerts daily updated

» Low precision ephemerides

Results and statistics
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Workshops

» Sky maps

Registration

Toget s A sezess o mese ompes
B

> Notification on the detection already done

> Button to report positive observation
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Goal and means

Potential discoveries of Solar System Objects by Gaia

This page lists all the calls, dubbed alerts for follow-up observations on Solar System Objects recently discovered by the ESA Gaia mission, currently visible for the criteria you specified

for your instrument (W85). You can obtain detailed information on each alert in the Details pages and report the results (positive, missed) of your observations in the Report pages (see
links in the table).
If you observed an alert which is no longer listed below, use this link to report observations.

List of active alerts
ID av Begin & v End 4 v Vimag 4 RA a v Dec a v Niransit ¥ Dyn. a v Area a v Name & v Report Details
71591 2022-10-03 2022-10-21 19.88 3447717 44.1087 4 MainBelt 0.04446 g6én002 (O
71589 2022-10-03 2022-10-21 20.48 327.8644 28.6324 4 MainBelt 0.18674 g6n001 2
71585 2022-10-02 2022-10-20 20.17 327.9415 28.6793 5 MainBelt 0.0834 g6mO00A
71581 2022-10-01 2022-10-19 20.42 316.5126 5.0286 3 MainBelt 0.11923 g6bm009 —
71647 2022-10-06 2022-10-18 19.95 357.1783 48.9937 3 MainBelt 0.39141 g6n003
71646 2022-10-06 2022-10-16 19.7 25.781 53.3721 3 NEO 1.2743 g6n004 G ai a I d
71596 2022-10-03 2022-10-14 20.34 344.8472 44.4361 3 NEO 1.07226 g6n000 )
71571 2022-09-30 2022-10-14 20.39 321.0527 19.2355 3 NEO 1.34377 g6bm007
70838 2022-09-26 2022-10-14 20.05 315.0266 5.6403 5 MainBelt 0.06935 g6m000
70830 2022-09-25 2022-10-11 20.53 314.6893 -7.8361 3 NEO 243283 g6102C S k M
70810 2022-09-23 2022-10-11 20.11 319.9562 -32.7748 5 MainBelt 0.47572 g61020 y ap
70798 2022-09-22 2022-10-10 20.27 315.3089 -17.292 4 MainBelt 0.2929 g6l017
70797 2022-09-22 2022-10-10 20.25 316.2456 -14.2752 6 MainBelt 0.05899 g6I01A
70799 2022-09-22 2022-10-10 20.67 319.5254 -25.8587 3 MainBelt 0.15152 g6l01E
71535 2022-09-28 2022-10-09 20.25 315.1733 5.5202 3 MainBelt 3.05055 g6bm005
70784 2022-09-21 2022-10-09 19.66 315.0612 -13.2837 3 NEO 1.97375 g61015
70790 2022-09-21 2022-10-09 19.8 314.4211 -6.8273 4 NEO 2.46321 g6l1012 E p h e m .
70783 2022-09-21 2022-10-09 20.45 320.735 -33.8315 3 MainBelt 1.22914 g61011
71572 2022-09-30 2022-10-07 20.23 315.1455 5.6195 3 MainBelt 4.15757 g6m008
70771 2022-09-19 2022-10-07 20.45 316.5608 -27.955 3 NEO 4.79857 g61001
© Please report bugs here in project "Gaia-FUN-SSO", or contact us at gaia-fun-sso@imcce.fr.
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Probable
presence

Extended
area

On the basis of
MCMC method (Oszkiewiczs 2009, Muinonen 2015) =>

Projected on the sky =>

= Oty
Gaia observations =) i bUnq/e

« » and on the web

@ % - Search region on the sky

Tangaetal. 2016

RAPAS Pro-Am activity Kick Off meeting



ﬁn;a@.:lkllj.:ﬁ:ﬁuj] “ Gaia aler ¥r GBOT alert # Settings > Logou A Admin 2 Thuillot

Detailed information on alert https://gaiafunsso.imcce.fr

“rou will find below detailed information on the target and its probable position on the plane of the sky.

‘Object Information Instrument and Field of View

« Gaia ID: -4194967176 Field of View RA Dec m 1

» Database ID: 10148 7 1313 arcmin® 03:55:02.880 -23:05:05.540 I nfor atlon
» Name: GAA1Z0

on the alert
+ Date of observation: 11/13/2016 ’ ’

|j | +nb of transits

Sky map

Field of View
Here 12'x12’
Most probable
zone (blue)

Zone to explore
if not in the FoV
(red) on date 1

and on date 2, 3,

.

Show? Epoch RA Dec Venag Rate Crrientation Area Polygon
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2019-02-12 15:21:02 10:51.57.048 -21.56:58.920 20.4° 0.2 0.08 @ + Vel O C I ty
2015-02-13 03:21:02 10:51:41.856 -21:53:38 400 20.4° 0.4 0.8 007138 @
. P ~ . ——— s




GFSSO stations

 Haute-Provence Observatory (OHP code 511)

Joint programme GFSSO0 + Sc. Alerts (photometry SN, gravi. Lens,...)
4 nights every 2 months

T1.2m

« classical observations »
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GFSSO stations

 Haute-Provence Observatory (OHP code 511)

Joint programme GFSSO0 + Sc. Alerts (photometry SN, gravi. Lens,...)
4 nights every 2 months

T1.2m

« classical observations »
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GFSSO collaborations
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Mebonald (USA ) LCOGT 1m robotic telescopes

P e Ry e I
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The results (sept. 2022)

More than 400 objects detected on alert

75% performed at Las Cumbres (LCOGT)
Almost 325 designations assigned by MPC
10% objects were « new » (days, weeks)

A few will be assigned to Gaia

Many objects are not new but very badly known

(uncatalogued) or even lost

RAPAS Pro-Am activity Kick Off meeting (Carry et al. 2020)



Gaia detections (blue) vs. ASTORB (grey)

(Carry et al. 2021)
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Summary

SST works well up to 10 to 15 days after Gaia detection
More than 400 detections of « new » asteroids (oct. 2022)
Few Gaia discoveries + many re-discoveries

Bias to high inclinations + outer main belt : poorly known
population of asteroids + observational bias

Amateurs can make a valuable contribution

Carry et al. : article to be published in A&A
accessible at https://arxiv.org/abs/2010.02553
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