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MP3C

Service OV développé a partir de 2012 (http://mp3c.oca.eu/)
* Initiative de M. Delbo’ (CNRS/Lagrange) et P. Tanga (CNAP, OCA)

Inter-operabilité avec des outils OV (TOPCAT etc.)

Interface avec les services de I'lMCCE (Obs. de Paris): calcul
d’ éphémeérides

17 bases de donnés gérées actuellement

Déja exploitable pour la science

Labellisé en 2015



http://mp3c.oca.eu/

MOTIVATIONS

» Science
Grande variété de bases de données
Difficulté d'une recherche systématique

Impossibilité d'extraire les données de

plusieurs bases au méme temps
Propriétés physiques:

- pole de rotation
- période de rotation
- taille

albedo

e Observatoire Virtuel type spectrale
masse

— Lien avec d'autre services forme

Préparation aux grands relevés (Gaia,
Pan-STARRS, LSST...)

ntérét pour les missions spatiales

Paolo Tanga - JSSOCA 2012




CONTEXTE: AUTRES SERVICES WEB

* Planetary Data System (NASA)

 Small Bodies Data Ferret

e IMCCE - Observatoire de Paris

» ESA Space Situational Awareness




* Small'Bodies Data

erret

Small Bodies Data Ferret

The Ferret is a tool that allows searchable access to all the Small
Bodies Node asteroid, comet, and satellite data sets. Use the links
below to access the data.

Search Data Sets

Find Data By Target Name
List All Datasets

Data Sets

Data sets are sorted based on the type of object that the data set
contains. Some data sets may be listed under multiple categories if they
contain objects of different types or if they contain objects that are dual
natured.

ASTEROID

e 24-Color Asteroid Survey (EAR-A-DBP-3-RDR-24COLOR-V2.1)

¢ 2MASS Asteroid and Comet Survey V2.0 (EAR-A-10054/10055-5-
2MASS-V2.0)

e 52-Color Asteroid Survey (EAR-A-RDR-3-52COLOR-V2.1)
Asteroid Absolute Magnitudes V12.0 (EAR-A-5-DDR-ASTERMAG-
V12.0)

Asteroid Albedos from Stellar Occultations V1.0 (EAR-A-
VARGBDET-5-OCCALB-V1.0)
Asteroid Dynamical Families V4.1 (EAR-A-5-DDR-FAMILY-V4.1)

Asteroid Lightcurve Derived Data V13.0 (EAR-A-5-DDR-DERIVED
T —— T




NEO Home

Last te: 2013-07-01 00:07 UTC
Risk Page

Search for Objects Search for Objects

Priority List
Close Approaches Current number of known asterolds with good

Orbit Visualizer orbital Information:

Physical Properties 484003
Comets

Discovery Statistics
Image Database
Fireball Database _JAIll Asteroids

Additional Information

Image Upload »  Orbit properties -

Name/Designation (®)NEAs only
Search

Subscribe to Services >

T O number found: 12

1998DK36
20041G6
Eccentricity 2005TG45
2006 WE4
Inclination 2007EB26
2008EA32
2008UL90
Arg. of Perihelion 2010XB11
| 2012vE46
20131X28
163693 Atira

164294 2004XZ130
Perihelion Fau 7+ 'r‘

Semimajor Axis

Ascending Node

Mean Anomaly

Epoch

Aphelion AU .




AUTRES BASES DE DONNEES

o DAMIT
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HTTP://MP3C.OCA.EU/ AUJOURD'HUI:

 bases de données:
Minor Planet Center
Wide Infrared Survey Explorer

Planetary Data System (photometrie, IRAS, MSX, familles, stellar occultations)
Sloan Digital Sky Survey

Taxonomie (classeur MIT)
Diameétres et albedos AKARI
European Asteroid Research Node (EARN)

Interface OV
« avec TOPCAT

* Services éphémérides IMCCE

Retour positif de la part des utilisateurs



http://mp3c.oca.eu/
http://mp3c.oca.eu/

A&A 586, A129 (2016) Astronomy
DOI: 10.1051/0004-6361/201527453

©ESO 2016 A&Stl'OthSiCS

Compositional study of asteroids in the Erigone collisional family
using visible spectroscopy at the 10.4m GTC

: David Morate"z, Julia de Leén', Mério De Pré’, Javier Licandro'~, Antonio Cabrera-Lavers'*,
2. Observations and data re Humberto Campins®, Noem{ Pinilla-Alonso®, and Victor Ali-Lagoa’

The sample of asteroids we obsérved in this study has | ——
been selected using the Minor Planet Physical Properties
Catalogue® (MP?C), which acknowledges the NASA Planetary
Data System (PDS) as a data source. Orbital data of the aster-
oid families are extracted from a dataset containing asteroid dy-
namical families including both analytic and synthetic proper
elements. These families were computed by David Nesvorny
(Nesvorny 2012) using his code based on the hierarchical clus-
tering method (HCM), as described in Zappala et al. (1990) and
Zappala & Cellino (1994). The MP°C catalog also provides in-
formation on the absolute magnitude H, the diameter D, and the
geometric albedo py. For the diameters and albedos we used the
values provided by WISE (Wide-field Infrared Survey Explorer,
Masiero et al. 2011). Family membership is based on values of
the synthetic proper elements, that 1s, on the semimajor axis (a),
eccentricity (e) and inclination (i), and also on the absolute mag-
nitude as a function of semimajor axis (a, H). According to these
parameters, the Erigone family contains a total of 1785 asteroids.
The selection criterion was quite simple. The Erigone colli-
sional family is a primitive one according to the information we
currently have: from the list of 1785 members of the family, 1015
have no albedo information, but from the remaining 770 ob-
jects, 692 have geometric albedo values py < 0.1. In addition,
156 objects have SDSS color-based taxonomies, the majority of

2 http://mp3c.oca.eu/MP3C/




MP3C: GOUVERNANCE ET INTERACTIONS

Support Co?r dtiil;iaﬁon Service Informatique OCA
technique b L L

Gestion informatique, sécurité,
Christophe Ord : Marco Delbo’ mise en ’lig'nfe, st.atistiques
Florence Guitton Paolo Tanga L

Comité des utilisateurs
et de validation

B. Carry (OCA)

D. Hestroffer IMCCE)
J. Durech (Univ. Prague)
J.M. Petit (Obs. Bensancon)
2 ' ‘ A. Morbidelli (PNP
Paramétres Propriétés ' : )
orbitaux physiques
®

Communauté scientifique & £=27 (TOPCAT et similaires)
Autres Services e.g. service d’éphémérides de ’IMCCE




=) MP3C : Minor Planet .
S Physical Properties «a) Observataire

Catalogue

by M. Delbo' and P. Tanga
Laboratoire Lagrange UMR7293, Université de Nice Sophia-Antipolis, CNRS, Observatoire de la Cote d’Azur

implemented by:
]. Gerakis - Observatoire de la Cote d'Azur
click here to access the service

The aim of this database is to offer a user-friendly interface for exploring large databases of Minor Planets properties. Our
ambition is to collect in a single place data of major interest that were scattered among several different databases, with a

particular accent on physical properties. The output of our tool is multi-format and can also be exported toward Virtual
Observatory utilities such as TOPCAT for subsequent exploitation.

Sources

We acknowledge the use of the following data sources :

.
.
.
L
L
.
.

IAU Minor Planet Center (photometric, orbital and miscellaneous data)

NASA Wide Infrared Survey Explorer (diameter and albedo data)

NASA Planetary Data System (object family, proper element and lightcurve data, IRAS and MSX)
Sloan Digital Sky Survey (spectroscopic data)

MIT Small Mainbelt Asteroid Spectroscopic Survey (classifiers)

Data ARchives and Transmission System (DARTS) (AKARI diameter and albedo data)

European Asteroid Research Node (EARN Data)




dearch by ldaenuncaton

(») Designation Number
Standard, long, or packed (e.g : 105333, D9837, J99D08B...)

() Full Name
Common name or temporary (e.g : "Pallas”, "1995 SY25")

Search by Physical Parameters

Absolute Magnitude H

Phase Parameter G

Albedo pV

Diameter (km)

Spectral Slope

Spectral Color (I-Z) min :

Rotation Period (hour) min :

o (»)Tholen
Classification

Search by Orbital Parameters

Inclination min :

Orbital Eccentricity min :

Semimajor Axis (AU)
Search by Proper Elements
Method () Analytic () Synthetic

Proper Inclination min : max :

Proper Eccentricity min : max :

Proper Semimajor Axis min: max :
Family 44

search




Result Display Options
MPC data

[ JFull Name

| Photometric Parameters
@ Orbital Elements
_IR.M.S residual

| Other details

WISE data

- ™ Size

- ™ Albedo

- IWX

SDSS data

 (_JColor

| I Classification

- PDS data
_/Rotation and Light Curve

| Proper elements

| Families

Other data (albedo and diameter)
 |AKARI

- /IRAS

I MSX




86 line(s) returned

Designation Name Slope S unc. Color C unc. Tholen SMASS IIP. flag Period A. flag Amp Min Amp

00729 (729) Watsonia STGD L - 16.71000000 - - 0.18
01372 (1372) Haremari - 15.25000000 - - 0.12
03269 (3269) Vibert_Douglas - - - - =
05492 (5492) Thoma - - - . =
06476 (6476) 1987 VT - : -
11113 (11113) 1995 WW3 = s -
11889 (11889) 1991 AH2

16498 (16498) Passau

16964 (16964) 1998 RD59

17796 (17796) 1998 FM62

20369 (20369) 1998 KE16

22697 (22697) Manek

23004 (23004) 1999 VH114

27295 (27295) 2000 AU143

28870 (28870) 2000 JO85

29815 (29815) 1999 CG112

32893 (32893) van der Waals

33160 (33160) 1998 DW34

33313 (33313) 1998 KJ60

40080 (40080) 1998 MY9

41184 (41184) 1999 VW199

41410 (41410) 2000 AD200

41441 (41441) 2000 HK25

42188 (42188) 2001 CZ32

44929 (44929) 1999 VR37

48810 (48810) 1997 VA7

54391 (54391) 2000 KO67

56233 (56233) 1999 JK42

56263 (56263) 1999 JFS5 0.074

57061 (57061) 2001 MZ26 -
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e ——————————————————————————n e e et ettt ettt
Virtual Observatory Interoperability

Export your result

(s)General result ( )Satellites only ( )Occultations only ( )General + satellites ( )General + occultations
(¢)ASCII File ( )CVS File ( )VOTable

| export this result |

Send your result to other VO softwares
Click 'register’ to search and connect to an active VO hub (on your local machine)

' Register | Unregister Registered: No

Registered Clients

IMCCE Miriade

Check targets with the Miriade tool

( JAIl  (s)Selected
(s)Ephemeris ( )Visibility

: , L,
Epoch now How many dates? |1 How many cuts?
Increment 1d Location 020 (IAU location codes)

(the following options matters only for ephemeris computation)

Type of coordinates : (s) Spherical () Rectangular () Local () Hour Angle () Dedicated to observation ( ) Dedicated to AO
Type of ephemeris : (s) Astrometric J2000 ( ) Apparent of date () Mean of date () Mean ]2000

Reference plane : (s) Equator () Ecliptic

Ephemeris time scale : (&) UTC () TT

Planetary theory : () INPOP ( ) DE405

| Compute |

J U —————————— e



Miriade - Positional ephemeris

Provided by IMCCE/CNRS/OBSF

Target Date RA DEC Distance Mv Phase Elongation dRAcosDEC dDEC dist_dot
*h:m:s* *d:m:s* AU deg deg arcsec/s arcsec/s km/s
Eunomia 2013-07-02T10:48:54.00 11 26 40.45295 -08 40 48.4077 3.205034873 11.13 18.45 75.58 0.941E-02 -0.223E-02 23.5525714
Eunomia 2013-07-02T11:48:54.00 11 26 42.73371 -08 40 56.4344 3.205601863 11.13 18.45 75.55 0.938E-02 -0.223E-02 23.5729744
Eunomia 2013-07-02T12:48:54.00 11 26 45.00708 ~08 41 4.4626 3.206169600 11.13 18.44 75.53 0.935E-02 ~0.223E-02 23.6142633
Eunomia 2013-07-02T13:48:54.00 11 26 47.27428 -08 41 12.4877 3.206738553 11.13 18.44 75.50 0.933e-02 -0.223E-02 23.6733830
Eunomia 2013-07-02T14:48:54.00 11 26 49.53705 -08 41 20.5059 3.207309101 11.13 18.44 75.47 0.931E-02 -0.223E-02 23.7460575
Target Date RA DEC Distance Mv Phase Elongation dRAcosDEC dDEC dist_dot
*h:m:s* ‘d:m:s" AU deg deg arcsec/s arcsec/s km/s
Massalia 2013-07-02T10:48:54.00 01 43 11.01942 +10 57 23.5682 2.511686382 11.39 23.72 72.65 0.139E-01 0.525E-02 -22.5312588
Massalia 2013-07-02T11:48:54.00 01 43 14.42244 +10 57 42.4751 2.511144526 11.39 23.72 72.68 0.139E-01 0.525E-02 =-22.5066851
Massalia 2013-07-02T712:48:54.00 01 43 17.83636 +10 58 1.3688 2.510602997 11.39 23.72 72.70 0.140E-01 0.525E-02 =-22.5042897
Massalia 2013-07-02713:48:54.00 01 43 21.26135 +10 58 20.2579 2.510061254 11.39 23.73 72.73 0.140E-01 0.525E-02 -22.5244077
Massalia 2013-07-02T14:48:54.00 01 43 24.69679 +10 58 39.1510 2.509518767 11.39 23.73 72.75 0.141E-01 0.525E-02 -22.5658342
Target Date RA DEC Distance Mv Phase Elongation dRAcosDEC dDEC dist_dot
"him:s" *d:m:s" AU deg deg arcsec/s arcsec/s km/s
Amphitrite 2013-07-02T10:48:54.00 11 40 0.77398 ~00 05 53.3363 2.765954244 11.19 21.43 74.93 0.109E-01 -0.524E-02 22.3550874
Amphitrite 2013-07-02T11:48:54.00 11 40 3.38390 ~00 06 12.1957 2.766492368 11.19 21.43 74.90 0.109E-01 -0.524E-02 22.3712279
Amphitrite 2013-07-02T712:48:54.00 11 40 5.98501 -00 06 31.0612 2.767031144 11.19 21.42 74.88 0.108E-01 -0.524E-02 22.4089925
Amphitrite 2013-07-02T13:48:54.00 11 40 8.57856 ~00 06 49.9329 2.767571062 11.19 21.42 74.85 0.108E-01 ~0.524E-02 22.4655975
Amphitrite 2013-07-02T14:48:54.00 11 40 11.16644 -00 07 B8.8106 2.768112530 11.19 21.42 74.82 0.108E-01 -0.524E-02 22.5369700




MP3C: PERSPECTIVES

» Développements:
* Nouvelles modalités d'acces aux données
* Intégration avec le Gaia Archive (ESAC)

* Nouveau services en interface avec IMCCE (calcul de cartes de
température des surfaces astéroidales, prédictions d’occultations
stellaires, etc.)




UN PORTAIL GENERAL POUR LES PETITS CORPS

* Vers le développement d'un “pole thématique”
* Un portail unique pour les petits corps
* ...Pour répondre a un besoin de la communauté:
* éphémérides
* propriétés physiques
* propriétés dynamiques

* Premier prototype (fonctionnant) : B. Carry (OCA/IMCCE), J. Berthier (IMCCE)
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CeLEsmaL MeEcHaNICS & SoLAR SYSTEM
@ Dashboard o

B Academic

L Astronomer

o Developer

of Services

THE FRENCH PORTAL OF

CELESTIAL MECHANICS
& SOLAR SYSTEM

Wekome onboard the french portal dedicated 10 celestial mechamics, physics, and dynamics of solar system objects.

Astronomer, teacher, observer, developer, asironomy fan, thes Web site Is yours,

10 compute ephemerides, 10 dscover the solar system, 1o analyse and share your data,

n short, 10 dig for the missing keys 10 the knowledge of the solar system,
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M ACADEMIC

Developed and maintened by J. Besthuer, P. Descamps, J
Normand and F. Vacheer of the ACME 1eam of the Insutut
de mécanique ctieste et de calcul des épheémences
(Observatoire de Parnis / CNRS), and 8. Carry and P.
Tanga of the TOP team of the Lagrange laborasory

(Observatowe de ka Cote d'Azur)

Completed thanks to many years of fruitfil coliaborations
with worldwide observalones, astronomers and planetary

science teams: J.-M. Pedt and P. Rousselot (SPACE eam,

UTINAM institute, Besancon, France), J. Durech
(Astronomical nstoute, Charkes Universiy, Prague, Czech
Repubic), ... TBC
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Developed thanks to the efforts of the internasonal
aswonomical community through the inlernanonal Virual
Observatory allance (IVOA), which led to the construchon
of the Virtual Observatory. We are thanidul for the
technical and human assistance brought by the Actor
Spéohque OV-France, the Eurcpean Virtual Observatory
(EURO-VO) propect, and the Paris Astronomical Data

Q==

Funded by the Ministére de MEducation Nasonale et de la
Recherche Scentifique through the Bureau des longitudes
and the Observatowre de Parns, and the insans Nanonal
des Saences de M'unvers (INSU) of the Centre Nasonal
de la Recherche Scemnque (CNRS)
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Welcome onboard the french portal dedicaled 10 celestial mechancs, physics, and dynamics of solar system objects

AStronomer, teacher, observer, developer, astronomy fan, thes Web site 1s yours
1o compute ephemendes, 10 discover the solar system, 10 analyse and share your data

in short, 10 dig for the Messing keys 10 the knowledge of the solar system tea e©

i G

Academic

o

ocoooQOOO
coo0oo
o000

FUL reter e 18 SOF actoryLat




Activities Firefox Web Browservy
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X SOLAR SYSTEM'

Welcome onboard the french portal dedicaled 10 celestial mechancs, physics, and dynamics of solar system objects

5

AStronomer, teacher, observer, developer, astronomy fan, thes Web site 1s yours

10 Compute ephemendes, 10 disCover the solar system, 10 analyse and share your data

in short, 10 dig for the messing keys 10 the knowledge of the solar system . e ©
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Astronomer

WEeEB FORMS TooLs SCIENCE CORNER

é Run our softwares mteractively ’ Run our softwares 5, our deskiop g Learn the soence behind the portal

Ephemendes Compute ephemerdes Clients Genoide Orbtal edements of

Name resolver Plugins asteroidal satelbtes

Cone-search, resolver MAAST Modelng for asteroids

class GLU files

References Inescapable papers
VISION Visiey for observing Bibliography Cie our work
nghts

RTS Rise, set & ransi
MP°C Physical propertes

TNOs Ouler solar systen
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Welcome onboard the french portal dedicaled 10 celestial mechancs, physics, and dynamics of solar system objects
AStronomer, teacher, observer, developer, astronomy fan, thes Web site 1s yours
10 compute ephemendes, 10 discover the solar system, 10 analyse and share your data

in short, 10 dig for the messing keys 10 the knowledge of the solar system 8 e O
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& &b) Obseryatoire 'HE FRENCH PORTAL OF
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M SOLAR SYSTEM

Welcome onboard the french portal dedicaled 10 celestial mechancs, physics, and dynamics of solar system objects
ASronomer, teacher, observer, developer, astronomy fan, thes Web site 1S yours
10 compute ephemerides, 10 discover the solar system, (0 analyse and share your data

N short, 1o dig for the messing keys 10 the knowledge of the solar System
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Services

SsODNeT MIRIADE SxkyBoT

4 4 . 4

Name resolver, informabon system dedicated Ephemerndes of solar system obpects, rise, sel Seek and enaly solar system objects o
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o More © Ry M o

GENOIDE MP'C MA4AST
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salelites of asterowds PrOPertes spectra of aimosphere-less bodes

VESPA TNOos BPosn




