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Why?

—— A typical research project

Scientific Repetitive (and tedious) tasks!
question
\ @ Planning and conduction of observations

@ Gathering ancillary data for the analysis

Data o Complementary information diameter, fall/find, ...
o Context for research another population

‘ @ Repetitive low-level analysis
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—— Example: Mass from Yarkovsky

Yarkovsky effect

Prograde Retrograde
4 ’ 4

Incident

light
Outward Inward
Drift

Drift

Inspired by Bottke2001

Main evolutionary process
e Delayed thermal emission
e Semi-major axis drift % ~ 10~ %au/My

> Diffuses orbital structures ramiies

Detection in Gaia DR2! sycto-2018

3
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N the mean motion, W the asteroid rotation (rad/s), D the diameter
(m) A the Bond albedo, M the mass (kg), I the thermal inertia J
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SsODNet

—— Ss0ODNet in a nutshell

imccete/ fr) » =

e A massive source of information 5o
5.6 million designations
1.4 million SSOs

208 million properties
3377 compiled articles

o

o O O

ERmEEIE: 20 T0I0 1960 1980 2000 2020
ssoCard Year of publication

e With dedicated APIs
o]
o]
o]
o]

petits corps du Systeme solaire.

quaero Name resolution
datacloud All the data
ssoCard Best estimates only iy

Parent body: Sun

BFT All ssoCards at once

Dynamical parameters

(15094) Polymele

Physical parameters

e Open access to everyone
> Web form netps://ssp.incce. £x
> rocks python client neeps://rocks. readthedocs . o =
> APls: json/text/votable ucips://ssp.incee. fr/uebservices ngn ange = us

s Bus-DeMeo.

Absolute magnitude v
Diameter v

Albedo v

Taxonomy v
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quaero

—— quaero: name resolver

e Translates identification

o From any alias
o To current designation
o With all others aliases

e Usages

o Resolver alias to sky coordinates
o Fuzzy search
o Auto-completion in web forms

e Performances

o 5.7 millions of designations
o 1.4 million of SSOs
o 10k-100k identifications in 2-3s
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quaero

—— quaero: name resolver

. e . .VESPA
e Translates identification

o From any alias
o To current designation
o With all others aliases

e Usages
o Resolver Aalias to sky coordinates
o Fuzzy search
o Auto-completion in web forms

e Performances

o 5.7 millions of designations A
o 1.4 million of SSOs

IMCCE E=
o 10k-100k identifications in 2-3s 3SP

ESO
Phase II
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quaero

—— quaero: name resolver

e Translates identification
o From any alias

o To current designation
o With all others aliases

e Usages
o Resolver alias to sky coordinates
o Fuzzy search
o Auto-completion in web forms

-> import rocks

"rYugu']

num_n: cks. identify(ids)

e Performances o D 00 QT

print(nn[1],

o 5.7 millions of designations
o 1.4 million of SSOs
o 10k-100k identifications in 2-3s
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—— datacloud: compilation of properties

e Massive data compilation

o
[¢]

>

Most data were not available

Dynamics
Osculating & proper elements, MOIDs,
Pairs & families, Source regions, Yarkovsky

Physics

Diameter, spin, mass, density

Surface
Colors, albedo, phase function,
Thermal inertia & taxonomy

208 millions parameters

e Philosophy

o

O O O O

Identification

Parameter & Uncertainty
Method

Bibliography

Ancillary information
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datacloud

dataset +# #ss50
Colors 5M 430k
Density 57 32
Diameter 261k 149k
Families 593 k 268 k
Masses 3k 463
MOID 1M 1M
Pairs 342 238
Phase 303k 202k
Prop. element 800k 800k
Source region 34 k 34k
Spin 85k 47k
Taxonomy 284 k 170k
Thermal inertia 4k 2k
Yarkovsky 870 601

Number of entries for each resource
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—— ssoCard: best estimates

e Best estimates?
o Decision trees for each parameter
o Based on methods
o With a weighted average
> Stored in ssoCards

e Added values

o Tisserand's parameter
o Recompute albedo

o Compute density

o etc.

e Usage & performance
o Request ssoCard via APl/rocks
o 30 ms per request 11ms from cache
o Full traceability with bibliography

https://ssp.imcce.fr/data/ssodnet.bib
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ssoCard

Parameter table

Select first method

Set next method >

2

\V4
Compute average

method available?

SsoCard

E.g., for masses: Space mission
L Binary system
L Deflection & ephemerides
L Yarkovsky estimate


https://ssp.imcce.fr/data/ssodnet.bib

ssoCard

—— gssoCard: best estimates

e Best estimates?

import r

o Decision trees for each parameter d.nunber,
o Based on methods

o With a weighted average
> Stored in ssoCards

_, ssocard.

e Added values

o Tisserand's parameter
o Recompute albedo

o Compute density

o etc.

oid Ther

e Usage & performance
o Request ssoCard via APl/rocks
o 30 ms per request 11ms from cache
o Full traceability with bibliography

https://ssp.imcce.fr/data/ssodnet.bib
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BFT

—— BFT: all ssoCards at once

[ Dynamical families (217442) - b 102

e It’s a BIG table

o 1.4M SSOs x 766 fields
o Filled at 15.9%

°

°

Hungaria

Sine of proper inclination
°

WB

e Usages
o Data curation
> Data exploration
> Statistical studies

Sine of proper inclination
°

e Access

Sine of proper inclination
o

o] Compressed eCSV 3.4 Gb uncompressed
https://ssp.imcce.fr/data/ssoBFT-latest_Asteroid.ecsv.bz2

o Apache parquet zssmb

5 osf Twxonomy i ]
https://ssp.imcce.fr/data/ssoBFT-latest_Asteroid.parquet H Ve
5 04F R 3
. 2 v © (35856)
> Easy to use: TOPCAT, python, ... Sl < oo 4
g V (7093)
o 02F 3
s
2oifb E

Proper semi-major axis (au)
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Example

— lllustration of SsODNet capacities

Yarkovsky effect

Prograge Retrograde Incident
y, ’ 4

light
Outward Inward
Drift Drift
< >

Inspired by Bottke2001

_(1-A)D*Sy

dt on e A2 [W sin’ ~ —2W, cos'y]

Detection in Gaia DR2 syow012018
Detection in Gaia DR3! o.iadurai2023
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Example

— lllustration of SsODNet capacities

Yarkovsky effect

(X X
Prograde Retrograde

import rocks

Incident

I\g ht
Outward Inward
Drift
<

Inspired by Bottke2001

dt (19_nA) n?cz SA% [W sin? ~ —2W, cos'y]
Extremely easy access to information
Detection in Gaia DR2 syow0-2015 o Dedicated rocks python client
Detection in Gaia DR3! ouidus 2023 » Density for 49 small asteroids!

Dziadura+-2023
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—— Ss0ODNet in a nutshell

e A massive source of information
5.6 million designations

O

1.4 million SSOs

o O O

e With dedicated APIs
o quaero Name resolution
o datacloud All the data
o ssoCard Best estimates only
o BFT All ssoCards at once

° Open access to everyone

> Web form https://ssp.imcce.fr
> rocks python client https://rocks.readthedocs.io

SsODNet

208 million properties
3377 compiled articles

o8

PROPRIETES

ssoCard

imccete/ fr) » =

Number of references

Propriétes dynamiques et physiques des
petits corps du Systeme solaire.

> APls: jSOn/teXt/Vota ble https://ssp.imcce.fr/webservices
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Class: Trojan

Parent body: Sun
Dynamical system: Sun

Dynamical parameters
Physical parameters
absolute magnitude v

Diameter v

Albedo v

Taxonomy v
Complex - x
Wavelengin range = VIS

s

Bus-DeMeo.
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What's next?

—— What's next?

e Data compilation e Types of SSO

o Continuous addition of data o Comets, planets & satellites

> Any feedback welcome! > Set of parameters? Decision trees?
e Expand the set of parameters e User interface

o Polarimetry, activity, ... o Advanced data queries

> Any suggestion welcome! > What do you need/want?
» Aiming at completeness » Structural improvements

SsODNet is a service for & by the community

SsODNet is ready for large data releases (LSST, Gaia, Euclid, ...)
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