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““Gaia era”Gaia era”
Gaia mission → position of ~10Gaia mission → position of ~1099 stars stars

“Gaia Era” Ocultations on Gaia era Conclusions
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Star positions → OK → Gaia DR1 October/2016Star positions → OK → Gaia DR1 October/2016

Not yet... → Proper Motion!Not yet... → Proper Motion!

→ “→ “Hybrid” catalogs (Ex: UCAC5, TGAS, ...)Hybrid” catalogs (Ex: UCAC5, TGAS, ...)

DR2 →  April 2018DR2 →  April 2018

Uncertainties of Uncertainties of 30-70 mas30-70 mas (ex: UCAC4) →  (ex: UCAC4) → 5-20 mas5-20 mas Gaia-DR1 Gaia-DR1

→ → Possible to achieve ~1 mas (ou less!) with Gaia-DR2Possible to achieve ~1 mas (ou less!) with Gaia-DR2

““Gaia era”Gaia era”

“Gaia Era” Ocultations on Gaia era Conclusions
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““Gaia era” and the occultationsGaia era” and the occultations
Gaia “DR0”: Pluto stellar occultations on Sep/2016Gaia “DR0”: Pluto stellar occultations on Sep/2016
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““Gaia era” and the occultationsGaia era” and the occultations
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““Gaia era” and the occultationsGaia era” and the occultations
Gaia “DR0”: Pluto stellar occultations on Sep/2016Gaia “DR0”: Pluto stellar occultations on Sep/2016
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Object positions → Still a lot to do...Object positions → Still a lot to do...

Few observationsFew observations

Recently discovered ( < 20 years )Recently discovered ( < 20 years )

Faint (typical apparent magnitude ~19 )Faint (typical apparent magnitude ~19 )

NIMA:NIMA:
http://josselin.desmars.free.fr/tno/http://josselin.desmars.free.fr/tno/

““Gaia era” and the occultationsGaia era” and the occultations
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NIMANIMA

MPCMPC

Offset (Observations)Offset (Observations)

Non-published dataNon-published data

Past occultations positionsPast occultations positions

→ → Different weight for each kind of observationDifferent weight for each kind of observation

““Gaia era” and the occultationsGaia era” and the occultations

“Gaia Era” Ocultations on Gaia era Conclusions
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MPC (1988-2011) + Offset obs. (OPD, ESO, …) using UCAC4MPC (1988-2011) + Offset obs. (OPD, ESO, …) using UCAC4

““Gaia era” and the occultationsGaia era” and the occultations

“Gaia Era” Ocultations on Gaia era Conclusions

EPSC 2017 – Riga - September 2017EPSC 2017 – Riga - September 2017



10

MPC (1988-2011) + Offset obs. (OPD, ESO, …) using UCAC4 + 11MPC (1988-2011) + Offset obs. (OPD, ESO, …) using UCAC4 + 11
Occultations (2013-2016)Occultations (2013-2016)

““Gaia era” and the occultationsGaia era” and the occultations

“Gaia Era” Ocultations on Gaia era Conclusions
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Jul 23, 2017 Occultation → error on prediction of 1.5 mas (~15 km)!Jul 23, 2017 Occultation → error on prediction of 1.5 mas (~15 km)!

MPC (1988-2011) + Offset obs. (OPD, ESO, …) using UCAC4 + 11MPC (1988-2011) + Offset obs. (OPD, ESO, …) using UCAC4 + 11
Occultations (2013-2017) + NIMA V13Occultations (2013-2017) + NIMA V13

““Gaia era” and the occultationsGaia era” and the occultations

“Gaia Era” Ocultations on Gaia era Conclusions
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50 mas on ephemeris = 50 mas on ephemeris = ~1500 km error on the shadow~1500 km error on the shadow
position on Earth for an object at 45 auposition on Earth for an object at 45 au

““Gaia era” and the occultationsGaia era” and the occultations
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““Gaia era” and the occultationsGaia era” and the occultations
Number of observed stellar occultations per year

Year

“Gaia Era” Ocultations on Gaia era Conclusions
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Haumea: 9 positive chords (11 telescopes)Haumea: 9 positive chords (11 telescopes)

““Gaia era” and the occultationsGaia era” and the occultations

J. L. OrtizJ. L. Ortiz
Wed, 20 Sep, 14:45Wed, 20 Sep, 14:45
Room VenusRoom Venus

“Gaia Era” Ocultations on Gaia era Conclusions
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Chariklo: 4 occultations – many chordsChariklo: 4 occultations – many chords

““Gaia era” and the occultationsGaia era” and the occultations

D. BérardD. Bérard
Thu, 21 Sep, P130Thu, 21 Sep, P130
Poster area Poster area 
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C1R
ingressC2R

ingress

C1R
egress C2R

egress

diffraction diffraction

““Gaia era” and the occultationsGaia era” and the occultations
Chariklo: 4 occultations – many chordsChariklo: 4 occultations – many chords
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““Gaia era” and the occultationsGaia era” and the occultations
Chariklo: 4 occultations – many chordsChariklo: 4 occultations – many chords
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Conclusions and PerspectivesConclusions and Perspectives

PredictionPrediction

Pre-Gaia: 30-40 masPre-Gaia: 30-40 mas

Gaia-DR1: ~10 mas → For Chariklo ~1masGaia-DR1: ~10 mas → For Chariklo ~1mas

Gaia-DR2: <1 masGaia-DR2: <1 mas

Still need observation of the object to improve ephemeridesStill need observation of the object to improve ephemerides

LSST → observation of ~40.000 TNOs (today ~2500)LSST → observation of ~40.000 TNOs (today ~2500)

“Gaia Era” Ocultations on Gaia era Conclusions
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Observation and data reduction Observation and data reduction (Pre-Gaia)(Pre-Gaia)

Increase of observed events → bigger international collaborationIncrease of observed events → bigger international collaboration

Development of pipelines (automatic programs and routines)Development of pipelines (automatic programs and routines)

→ → more datamore data

→ → more workmore work

Prediction of ~55 objetcsPrediction of ~55 objetcs

Observation of occultations of ~25 objetcsObservation of occultations of ~25 objetcs

Observation and data reduction Observation and data reduction (Post-Gaia)(Post-Gaia)

Conclusions and PerspectivesConclusions and Perspectives

“Gaia Era” Ocultations on Gaia era Conclusions
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✓
✓ ✓ ✓

✓
2003 AZ84

✓
✓

2002 TX300

2002 KX14

✓
2005 TV189

Chariklo
✓

2003 VS2

✓ ✓
Ixion

Kerberos? ✓
2007 UK126

✓

✓
✓

✓
✓

Asbolus✓
✓2002 VE95

✓
✓

2002 GZ32
✓Orcus & Vanth

✓
2008 OG19

✓✓
✓

2003 FF128
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Thank you!Thank you!

“Gaia Era” Ocultations on Gaia era Conclusions
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