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O - C principle

Input data:
positions of the asteroids,observation
dates, precision of observations
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1 Least-squares techniques
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Expected precisions
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Orbits improvement

Expected precision on the
Semi-major axis
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Specificities off mass determination

O-C = AAu

Gaia specificity:

The number of valuable close approaches is
very large and they involve many perturbers

Consequence:

Global solution for the perturber masses
by simultaneously handling

all perturbers and target asteroids




Mass determination

Selection of
. I close approaches

Date: Impulse approach
2011 to 2016 0  G(M
Perturber: deflection angle : tanz = ( 5 Z )
V.
€ first 20,000 \
m > 10-13 Msun
Target:

€ the first 350,000

Close approach
retained if
b < 0.5 AU (impact
par.)




Results: expected precision on the

INASSES

Number of masses

Total

o (m)/m < 0.1%
o(m/m<1 %
o (m)/m <10 %
o(m)/m <15 %
o (m)/m <20 %
o (m)/m <30 %
o (m)/m <50 %

602

2

3
36
59
75
106
149

m is the reference mass of the
perturber

o (m)/m is the relative precision

Current determinations:
21: 0 (m)/m <10%, 41: ¢ (m)/m < 50%
but the systematic errors much larger

These results depend on many things
which are not yet fully known such as

- the exact start of the mission,

- the exact duration

- the scanning law

- the expected precision on the positions

- the initial mass etc ...







Geocentric
observations
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Fundamental physics

Solar Violation of the
quadrupole Equivalence
J2 Principle

Eotvos experiment



J2

Fundamental physics

Input: > 200,000 asteroids

2 x 107 1.9 x 1077 ~6x 107 ~108

(Helioseismology) (Bepicolombo)

B (PPN)

1.9 x 103 ~2.3x10*

(indirect 7)

Y (PPN)

1.1 X 10_3 ~ 2.3 X 10-5 ~ 10-6._ 10_7
(time delay) (Gaia—bending of light)







Simulation




Extend the list of these
forces

Observatiol Systematic errors

asteroids v Improvement of models

Mass of perturbers Gaia
36 with a o(m) < 10%
149 with a o(m) < 50%

Only an order of scale

To prepare observation
campaigns




Modelled by F. Mignard




Observation dates of asteroids
- the scanning law -
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Simualtions of P. Tanga and F. Mignard




