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Photometric Observations
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Photometric Observations
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“Traditional”/“Simple” Cross-Matching
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Probabillistic Cross-Matching
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Match Separation Probability
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Match Separation Probability

We have dubbed this function /1 the

Astrometric Uncertainty Function, which
does not need to be Gaussian
| A
dpid=Qrexp ( 2 ) dr.
Wolstencroft et al. (1986)
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Match Separation Distributions

[
o0

------- Rayleigh Distribution

What does a flexible, non-Gaussian TGAS-WISE Separations

Astrometric Uncertainty Function
allow us to do?
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Match Separation Distributions
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Reasons for large separations: . Rayleigh Distribution
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The AUF: Crowding
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The AUF: Perturbation

Pure WISE position
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The AUF: Perturbation

To WISE contaminant

Pure WISE position
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The AUF: Perturpation

To WISE contaminant

|

[E—Y
n

[E—

[\®)
<
o0

[E—

)
<
(@)}

o
~

o0
Cumulative Fraction

@)

Counts per unit radius per star / arcsecond ~!

0.2
45; 02 04 06 08 10|
Perturbed WISE pOSitiOﬂ 2: . Radiﬁs/arcsécond . .
b
0 e \ —
0.0 0.1 0.2 0.3 0.4 0.5
Radius / arcsecond
8
Pure WISE o — Pure Gaussian
. ure position 7| Offsets
| (Y e Offsets * Gaussian
6}
3
=
A
ts|
<
>
24
S
A
23
._g
8
& 2
Wilson & Naylor (2017) L
WISE - Wright et al. (2010) 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Gaia DR2 - Gaia Collaboration, Brown A. G. A., et al. (2018) Radius / arcsecond Tom J Wilson @onoddil



Including Unknown Proper Motions
Mot = Npure ™ 1

*h
pure perturb pm

1000

—0.05  0.00  0.05 ~0.05 0.0(
Al / arcsecond @ 10years Ab / arcsecond @ 1C

years

Wilson & Naylor (2018Db) | |
Gaia DR2 - Gaia Collaboration, Brown A. G. A., et al. (2018) Tom J Wilson @onoddil



Including Magnitude Information
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Conclusions

 LSST will suffer significantly from blending of sources, and many false matches, in its crowded fields
 Robust modelling of perturbations allows for their effects to be included in the cross-match process

* Inclusion of photometry allows us to reject false matches from randomly nearby sources during matching
 Can include unknown proper motions easily in Astrometric Uncertainty Function

 Modelling of statistical flux contamination allows for the recovery of “true” fluxes

« Upcoming LSST:UK cross-match service macauff — let me know your thoughts/needs/hopes/dreams

. Provide tables of cross-matches between LSST and <your favourite catalogue here!>
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