Gaia Photometric Science Alerts
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Personnel

Simon Hodgkin 0.4
Diana Harrison 0.3
Guy Rixon 0.15
Abdullah Yoldas 0.7

With additional contributions from Elme Breedt (IoA), Thomas
Wevers (loA), Katarzyna Kruszynska (Warsaw), Nada Ihanec
(Warsaw), Krzysztof Rybicki (Warsaw), Lukasz Wyrzykowski
(Warsaw), Zuzanna Kostrzewa-Rutkowska (Leiden), Deepak
Eappachen (SRON), Peter Jonker (SRON), Gabor Marton
(Konkoly)



New Since Vipava meeting

e (Gravitational Wave Classifier
e Skew Von Neumann Detector

* Improved Filtering (Miras, Planets, Bright Stars)



Gravitational Waves

* |n collaboration with the team from SRON (Zuzanna Kostrzewa-

Rutkowska, Deepak Eappachen, Peter Jonker) we designed a
classifier to identity GaiaAlerts which fall in the confidence regions

of LIGO/NVirgo Gravitational Wave events.

 Motivations:
e Improved astrometry
* Observe targets relatively close to the Sun

 Implemented April 2019

e 24 GCN (Gamma-ray Coordinates Network) notices issued so far
(50 Gaia Transients for 15 GW events), led by ZKR, DE



¥ Parameter Estimation
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Volume rendering of LALInference.fits
LALInference.volume.png. Submitted by
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Mollweide projection of LALInference.fits
LALInference.png. Submitted by Gregory
Ashton on Apr 26, 2019 10:48:17 UTC
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v EM Followup

Terrestrial | <1%
NSBH | 0%
MassGap | 0%
BBH | 0%

Source classification visualization from
p_astro.json p_astro.png. Submitted by

08:22:05 UTC

LIGO/Virgo EM Follow-Up on Apr 25, 2019

Submitter

LIGO/Virgo EM Follow-Up
LIGO/Virgo EM Follow-Up
Gregory Ashton

Comment

FITS headers for LALInference.fits LALInference.html

Flattened from multiresolution file LALInference.fits LALInference.fits.gz
LALInference FITS sky map LALInference.fits




S190425z7

event ID: G330561
50% area: 2806 deg?
90% area: 10183 deg?




Skew Von Neumann

Simulations from
Wevers et al. 2018 .
nis small when there is <
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correlation between S
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single outliers tend to
N=2 )
von Neumann (n)
% Z?__ll (:Uz — CE)S Artificial transients in (v, n) space. Different markers
Y = — 3 indicate the amplitude of the transients, ranging from
S 1.5 mag (red stars), between 1.5 and 2 mag (blue
ﬁ Z?;l (Ti41 — xi)Q triangles), between 2 and 2.5 mag (orange diamonds)
N = up to 2.5 mag (green squares)




Skew Von Neumann

Skew-VonN detector
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Too Many Miras

filter on:
BP-RP
LC MAD
LC kurtosis

Preserves 100%
of published
alerts

Rejects 40% of
candidates which
historically falil
eyeballing
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Operations

* >10019 published Alerts
* Publication rate ~10 alerts/day

* The median time to publish (last 365 days) is 2.3
days
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Rematch coming

IDT will update it's catalogue for Cycle3 (the same catalogue

that will be used for DR3) - expectation is end of January
2020

We expect about a 10% churn in our database (splitting and
merging sourcelds).

Published alerts will also have their lightcurves corrected to
fill in the gaps (using mix-in sources).

We have to implement the update as soon as IDT swap.

There will be small delay (2 weeks) while we rematch and
catch up.



Science Alerts in GDRS3

We include in data releases only the minimal information
additional to the web page. For each alert:

 The name of the alert, e.g. Gaial8abc.
* The identifier of the alerting transit.

* The identifier of the primary source, in the GDR catalogue
of choice.

* The identifiers of any secondary Gaia sources that GSA
considers to be part of the astrophysical source.



Science Alerts in GDRS3

 We are making three tables, all of them defined already In
recent MDB data-models:

e MDB/CU5/ScienceAlerts/Alert : all the above information

« MDB/CU5/ScienceAlerts/InputDatalUsed : provenance
tracking

« MDB/CU5/WhiteListedDetection : transits of the light
curves of the alerts, to prevent them being dropped from
the MDB



Year 2014.500

- Sergey Koposov
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