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Why is Gaia so important for asteroids?
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Orbit determination problem

Nonlinear (weighted) least squares problem
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Nonlinear weighted least squares problem
Target function

@ &: residuals

1
Q) = —¢™w
) m s . @ W: weight matrix
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Nonlinear weighted least squares problem

Target function

1 @ &: residuals
ae) = & we o resic |
m @ W: weight matrix
Weight
1/02 o -~ 0
W — 0 1/o5 -+ 0
0 e 0 1/02

@ Normal equations 9
C=B"WB; D=-B"W¢ <B_ af()

@ Differential correction
Correction = C~'D
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Occultations

An occultation of a star by an asteroid occurs when the asteroid
passes in front of a star, temporarily blocking its light as seen
from the Earth.

GDR1 Star

@ Stars in GDR1
@ Re-reduction of occultation astrometry
@ Orbit determination using only the occultations
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New error model for the occultations
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Pre-Gaia
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Gaia-GDR1
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GBOT : Gaia Based Optical Tracking

@ Ground Based Optical Tracking campaign of Gaia.

@ Standard procedure for satellite tracking is not sufficient.

@ GBOT needs a level of absolute accuracy of 20 mas on the
satellite position determination.

Asteroid observations
@ Two main telescopes
e Liverpool Telescope (LT) - La Palma
@ VLT Survey Telescope (VST) - Paranal
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Zonal errors: removed with GDR1
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New error model
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The case of 2016 EKgs: the discovery

WPLE.C. 2016-E122 Tssued 2016 War. 11, 18:11 UT
Th ior Planet Electronic Circutars contain informtion on unusol
ninor planets and routine data on conets. They are published

on bl of Division F of the International Astranamicel Union by the
" Planet Center, Smithsonian Astrophysical Oservatory.
bridge, MA 02138,
Prepared using the Tankin Foundation Computer Network
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The case of 2016 EKgs : the LoV
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Thank you!
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