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Principle

Detection of companions of nearby stars from Gaia
EDR3 proper motions using the differential Proper
Motion Anomaly (PMa) between:
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Principle

Detection of companions of nearby stars from Gaia
EDR3 proper motions using the differential Proper
Motion Anomaly (PMa) between:

1. The long-term proper motion computed from the

Hipparcos and Gaia positions (baseline 2016.0 -
1991.25 = 24.75 years)

2. The short-term Gaia (E)DR3 proper motions
(epoch 2016.0, average over 34 months)
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e Sensitivity in companion mass:
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 The sensitivity of the PMa technigue decreases with the distance to the target




PMa sensitivity curve

Solar mass star at d =1 pc with Aviys = 0.26 m s~
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Gaia DR3 NSS exoplanet detection

Astrometric orbit of HD81040 Parallax and proper motion
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e Astrometric wobble of the star due to its 8 My companion (Sozetti+ 2006;
Stassun+ 2017; Li+ 2021) on a 1000 days orbit.

https://www.cosmos.esa.int/web/gaia/iow 20220131
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e Astrometric wobble of the star due to its 8 My companion (Sozetti+ 2006;
Stassun+ 2017; Li+ 2021) on a 1000 days orbit.

https://www.cosmos.esa.int/web/gaia/iow 20220131
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Overall statistics for Hipparcos stars

Method Number of stars Fraction
Full catalog 117955 100%
PMa S /N > 3 37347 32%
CPM bound candidates 12914 11%
RUWE > 1.4 25067 21%
PMa or CPM 37347 32%
PMa or CPM or RUWE 50720 43%
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e 43% of the 117,000 Hipparcos stars exhibit at least one
signature of binarity (PMa, RUWE, CPM)

e Many low mass companion signatures in PMa, including of
planetary mass

e Tangential velocity anomaly accuracy: Avian ~ 0.26 m/s/pc with
the (E)DR3

e The DRS3 includes a wonderful catalog of non-single stars !

https://www.cosmos.esa.int/web/gaia/dr3-papers
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