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Solar System Science

—— Small bodies and planetary formation

o Leftovers of the early solar system
o Remnants of planet building blocks

o Limited dynamical evolution
o Little mineralogical evolution

® Constraints on planetary formation & evolution

o Orbital and size distributions
o Distribution of composition
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Solar System Science

—— What do we need to study?

e Discovery & Dynamics
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o Dynamical structure
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o Location & timing of formation
N VT o Compositional structure

COLLISION > Vis-NIR spectro-photometry

e Physical properties

Albedo

Phase function o Diameter, Spin, ...

. . o Main evolutionary drivers
Complex interplay of properties

> Light curves
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LSST

—— Legacy Survey of Space and Time
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SSOs

—— Challenges for Solar System Objects

Solar System Objects (SSOs) are THE transients!
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SSOs

—— Challenges for Solar System Objects

Solar System Objects (SSOs) are THE transients!
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SSOs

—— Challenges for Solar System Objects

Solar System Objects (SSOs) are THE transients!
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Solar System Science

LSS

—— The vermins strike back

FINK/Web
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Kruk+2022, Image credit: Hubble Asteroid Hunter citizen science team, M. Zamani (ESA/Hubble)
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FINK/Web

—— SS0s in FINK Web portal
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FINK/Web

—— SS0s in FINK Web portal

Fink Science portal 1.1  Search Statistics APl Tutorials Info~
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FINK/Web

SSOs in FINK Web portal

Fink Science portal 1.1  Search Statistics APl Tutorials Info~

objectld Conesearch Date Search Class Search

(v ss0) Tracklet

8467

Q Help:‘

Info Table Sky map

i:objectId i:ra i:dec v:lastdate

filter data...

ZTF21abfjdkc 161.7692906 8.3329038 2021-06-10 05:26:50.001
ZTF21abexbns 161.3888851 8.5639268 2021-06-08 05:12:50.003
ZTF21abdldex 160.3291486 9.2281815 2021-06-02 05:37:40.999
ZTF21abdkklp 160.3246462 9.2311598 2021-06-02 04:58:30.003
ZTF21abdazgj 159.9956691 9.4454201 2021-05-31 04:53:15.999
ZTF21abdagku 159.9927204 9.4474021 2021-05-31 04:26:14.004
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FINK/Web

—— SSO0s in FINK Web portal

Fink Science portal 1.1 Search Statistics AF torials

objectld Conesearch Date Search Class Search SSO Tracklet
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Info Table Sky map
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FINK/Web

SSOs in FINK Web portal
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FINK/Web

—— SSO0s in FINK Web portal

Fink Science portal 1.1  Search Statistics API torials Info

B Summary Supernovae Variable stars
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Microlensing Solar System Tracklets GRB

Download 8467 data

Name: Benoitcarry

Orbit type: Unclassified (mostly Main
Belters)

number: 8467
period (year): 5.75
a (AU): 3.2077322
q (AU): 3.0252589

e: 0.0568855
inc (deg): 10.49638
Onega (deg): 1.8208784

argPeri (deg): 113.49472
tPeri (MID): 59038.95314999996
meanAnomaly (deg): 27.6286
epoch (MID): 59200.0

H: 13.23

G: 0.15

neo: 0
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FINK/Web

SSOs in FINK Web portal

Fink Science portal 1.1  Search Statistics AP torials Info

A Summary Supernovae Variable stars

WJ ZTF21a be dkc Lightcurve  Astrometry  Phase curve
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Microlensing Solar System Tracklets GRB

Download 8467 data

Name: Benoitcarry

Orbit type: Unclassified (mostly Main
Belters)

number: 8467

period (year): 5.75

a (AU): 3.2077322

q (AU): 3.0252589

e: 0.0568855

inc (deg): 10.49638

Omega (deg): 1.8208784
argPeri (deg): 113.49472
tPeri (MID): 59038.95314999996
meanAnomaly (deg): 27.6286
epoch (MID): 59200.0

H: 13.23

G: 0.15

neo: 0
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FINK/Web

SSOs in FINK Web portal

Fink Science portal 1.1  Search Statis

Summary Supernovae Variable stars Microlensing Solar System

WJ ZTF21a bed kc Lightcurve  Astrometry  Phase curve A

Download 8467 data
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Belters)
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N

q (AU): 3.0252589
5 10 15 2 e: 0.0568855
Phase angle degree] inc (deg): 10.49638
Omega (deg): 1.8208784
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ow is modeled the phase curve?
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FINK/Web

—— SS0s in FINK Web portal

Heatmap Daily statistics Timelines TNS Help

Number of alerts with a counterpart in MPC (SS0) X v @ cumulative
@) Percentage

10M

M
&M
am 1
LY ‘
millli bl
0””"" H ”Mn ‘ZHll)‘ZHl‘) ‘ m ” H”APTHZLZ“E!H mlm “““ Jul 20: Oct 2020 Jan 2021 Apr 2021 Ju\ 2021 Oct 2021

Number of alerts with a counterpart in MPC (SSO)

20

Jan 2022
date

7/10 B. Carry (OCA), Fink Collaboration Meeting, 2022/05/19



FINK/Web

—— SS0s in FINK Web portal

ZTF public survey (2019/11 to 2021/12)
10° B Median=11

Histogram
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—— API: Retrieve observations of a single SSO

1 # Retrieve data for SSO 8467

2 r = requests.post(

3 https://fink-portal.org/api/vl/sso’,
4 json={

5 ’n_or_d’: ’8467°’,

6 ’output -format’: ’csv’

7}

8 )

9

=
o

# Format output in a DataFrame
data = pd.read_csv(io.BytesIO(r.content))

-
[
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API: Retrieve observations of a single SSO

129
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134 rows x 47 columns
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i:chipst
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2795130
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6.247330

i:classtar
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—— API: Retrieve more for a single SSO

1 # Retrieve data and ephemerides for SSO 8467
> r = requests.post(

3 ’https://fink-portal.org/api/vl/sso’,

4 json={

5 ’n_or_d’: ’8467°,

6 ’withEphem’: True,

7 ’output -format’: ’csv’

I

9 )

10
11 # Format output in a DataFrame
12 data = pd.read_csv(io.BytesIO(r.content))
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API: Retrieve more for a single SSO

F N

129
130
131
132
133

index

o

2w N e

129
130
13

5]

132

33

Date
2.459376e+06
2.459374e+06
2.459368e+06
2.459368e+06
2.459366e+06

2.458799e+06
2.458798e+06
2.458798e+06
2.458795e+06
2.458792e+06

134 rows x 69 columns

LAST
14:54:33.54
14:32:38.05
14:33:53.82
13:54:36.44
13:41:28.40

02:20:21.20
02:28:04.50
01:20:03.40
02:15:01.64
02:43:46.65

HA
4.124696
3.784646
3.876343
3.221814
3.024846

21.257441
21.374772
20.240587
21.125359
21.576657

Az
261.176112
258.147904
259.691209
252.896743
250.837483

72.709530
73.008409
69.379109
72.699329
74.212058

H
27.990621
32.310257
31.553675
39.520738
41993260

56.385365
57.784841
44320028
54.778187
60.178662
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Dobs
3.115887
3.087513
3.002582
3.002190
2.973654

2.197868
2.204991
2205341
2227922
2.252597

Dhelio
3.118001
3117019
3114112
3.114099
3113132

3.075933
3.076325
3.076344
3.077518
3.078710

VMag
19.156665
19.138618
19.080910
19.080628
19.059950

18.060828
18.079086
18.079964
18134342
18188883

sDssig
19.539465
19.581418
19523710
19523428
19.502750

18503628
18521886
18522764
18577142
18.631683

180

18.0
18.0
181

snamenr

8467

B467
8467
8467

8467

i:tooflag

o

o o o o

o o o o o

izxpos
1374.7506
2707.3525
655.7271
683.2328
1851.9312

29820828
2508.8618
2496.5618
1158.0522
3038.8313

1888.7060
1057.7262
1824.2343
1819.2379
1079.9875

1806.4133
1984.5830
1988.4333
25822483

133.6511

pos  ditracklet

wviclassif
Solar Systel
Solar Systel
Solar Systel
Solar Systel

Solar Systel

Solar Syster
Solar Syster
Solar Systel
Solar Systel

Solar Systel



What's next?

—— What's next?

® Improved connexion to SSO services

o quaero for name resolving
o SsODNet for ancillary informations
o ESA Euclid for NIR colors

® Improved fitting of phase functions

o Bayesian inference wahike+2021
o Account for lightcurve i 3D shape available
o Determine taxonomy from colors

e PSF analysis

o Non-stellar PSF = {activity, binarity}
o PSF flags from LSST

e Unknown SSOs?

> Roman Le Montagner!
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