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Cross-match Separation Distributions

— Separations

— False Matches

— Empirical Cutoff Radius
------ Gaussian Cutoff Radius
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The Astrometric Uncertainty Function
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The Astrometric Uncertainty Function:
Crowding

30

20 |

10|

A0 / arcsecond
o

—10|

—201

130 ‘ ‘ ‘ ‘ ‘
—30 —20 —10 0 10 20 30
Ao / arcsecond

Wilson & Naylor, 2017, MNRAS, 468, 2517 Tom Wilson @onoastrmer




The Astrometric Uncertainty Function:
Crowding
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The Astrometric Uncertainty Function:
Crowding
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The Astrometric Uncertainty Function:
Perturbatior

To WISE contaminant
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The Astrometric Uncertainty Function:
Gaia-WISE Resolved Blend

| 61.008
X Gaia
61.006
+ WISE
éﬂ61.004 ﬂ'
~ 61.002
61.000
60.998
60.996
35.09 35.08 35.07
o / deg

Gaia DR2 - Gaia Collaboration, Brown A. G. A., et al. 2018, A&A, 616, 1
WISE - Wright et al., 2010, AJ, 140, 1868

Wilson & Naylor, MNRAS, 2018b, 481, 2148 Tom Wilson @onoastrmer



The Astrometric Uncertainty Function:
Building Empirical AUFs

—— Pure Gaussian

— Offsets
------ Offsets * Gaussian
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Contamination Effects:
Effects Below Sensitivity Limit
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Contamination Effects:

Galaxy Contamination
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Probability-based Catalogue Matching:

Including the Magnitude Information
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Probability-based Catalogue Matching:
The Likelihood Ratio Space
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Contamination Effects:

Perturbation-Colour Correlation
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Contamination Effects:
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The Effects of Unresolved Contaminant Stars on the
Cross-Matching of Photometric Catalogues: Conclusions

* Blended star contamination causes positional shifts

 WISE objects are up to 30% flux contaminated, with WFIRST and LSST
suffering similar blending in the future

e Disentangle this information with proper treatment in the cross-match to
a higher angular resolution dataset — important work yet to be done!
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The Astrometric Uncertainty Function:
Synthetic Non-Gaussian Tails
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Contamination Effects:
Gaia-WISE Gaussian Matches
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Contamination Effects:
Gaia-WISE Empirical Matches
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Contamination Effects:
L ost Proximity Matches
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Contamination Effects

ty Matches
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Contamination Effects:
“Gaia Lost Matches

logio(1 - P), Marrese et al. (2017)
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Contamination Effects:
Resolving Contaminants
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Contamination Effects:
Resolving Contaminant Flux
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Contamination Effects:
verage
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Contamination Effects:
Crowding Normalisation

+~ ) @)}

W

(\&]

Probability Density / arcsecond !

0.0 0.5 10 15 20 25
Radius / arcsecond

Tom Wilson @onoastrmer



The Astrometric Uncertainty Function:
Analytical perturbations
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