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Gaia Photometric Science Alerts Data Flow
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Gaia Science Alerts Workflow

The Gaia Photometric Science Alerts project started operations in 2014 with the goal of

yomewall  discovering transient events in the Gaia mission data, and since then more than 6000
iy transients have been discovered or confirmed by Gaia Science Alerts. :éf/é @ RSS ."
AGN . . . ] ] 77/“‘5 o GaiaAlerts App
Y50 Data is transmitted daily from the spacecraft, and received and processed by the Gaia TNS VO
other Photometric Science Alerts System at the Institute of Astronomy (Cambridge, UK). After S
data processing and filtering, the surviving transient event candidates (alerts) are visually
inspected using a web application, known as the Eyeballing App, which displays the Gaia
data as well as ancillary information on each candidate. This enables the final decision on ' i Science Alerts App
whether an alert should be made publicly available to the wider astronomical community : : _ @ FAgs== @
or not. If published, the alert data and associated information is made available online in ——
multlple formats. AlertPipe gsaweb.cam.ac.uk/alerts
To support the interaction between astronomers, and to prioritise and optimise the i
follow-up of the alerts, the Gaia Marshall web application provides contextual data for — W
the alerts. The Marshall acts as a place to exchange information and improve the O ) = —— T
classifications. TNS (26,197) im O By
In this poster we present an outline of the Gaia alerts data flow, from the alert candidate S —————
Gaia all-sky colour map ©ESA/Gaia/DPAC with Gaia alerts superposed. extraction to the follow-up.

Alerts candidates: discovery and selection

AlertPipe The Gaia Photometric Alerts pipeline, AlertPipe, processes the data received daily and Run: 4112 P 4112 Nlertc: G672
Candidates . . . . . . . . ‘ . . —— U I H
extracts potential new sources and objects increasing or decreasing in brightness. : e T
— The Eyeballing App web application allows the final assessment of the publishability e I B * \ e = —
Filters of the alerts by collecting and displaying data available from Gaia and other resources. T I i Esma——— .. - R —
The use of this tool is restricted to the Gaia Alerts team. g o e : + \ et R
DATA COLLEGTION PER-CANDIDATE For every alert, the Eyeballing App shows the data available from Gaia; the lightcurve, —™ = i - ‘ 1
¢ spectra, DR2 parameters, if available, and environment plots. R :
i —— * "y o . . . S :
: 7/ ONUNE 7 orrLe . Additionally, to allow a visual inspection of the alert’s location, the Eyeballing App Y | . o - ~
I / LR
| > Simbad > Environment plots creation . shows the Aladin Lite and SDSS finding charts. It also connects to Simbad and NED to e P R gtz Aera: sser72 o
: N e ‘g::!g*e‘z’:e . learn more about the candidate’s location, checks Vizier VSX catalogue to discover | il - . ===
| > N > ) ! e DeltaMag
: > SkyBot: planets, satellites > S50 in FoV . whether it is already a known transient or variable object, and acquires information
! > SDSS, Vizier, Pan-STARRS > GDR2 dat . . . . , _
i — Chars: SDSS, Alachn Lite ~ ATels, Surveys, TNS . from SkyBot! to allow the user to reject spurious transients due to data affected by N ]\ . T e |
- o oI . the close proximity of planets and their satellites. Note that the probability of other _‘;\@“”‘/ »
£ Solar System objects crossing the field of view at the time of the alerting transit is B —
Data visualisation evaluated by AlertPipe, and this information is displayed within the Eyeballing App. R S
Also shown in the App, are the results of the cross-match between the alert position ' "
— and with data assembled from the hourly parsing of other transient surveys, o —
Discussion ; . . sy ey o Gamrdn ] S— ;
and Astronomer’s Telegrams? and the Transient Name Server3 website. : o o i s e
Voting S P — IR S
l The Eyeballing App allows each user to vote and comment on each alert. When an EARLELILE b X L. et L :
alert reaches the voting threshold for publication, a link to publish the alert is w | }H&# e o 4iE
Alerts e i S & % ’ Tead Y [TV
Ready to publish enabled. L fmmmm ‘N-;f' [ Y
| - u |
Alerts candidates: publication
After the inspection of the alerts data and the selection of the
. . . . . . . Index to Gaia Photometric Alerts Gaia16
Alerts candidates, the findings are made publicly available in multiple aiat6aye X
Read y tO pu b ||Sh ; ;:Llp.;t;w:zo 4;; r::vi!:cbi.\::ief;)‘l;)l‘he'se Gaie discoveries, we would appreciete an ackrowledgement elong the lines of: "W acknowiedge ESA Gaia, DPAC and the Photometric Science Alarts Toam Details Folow-up || Classitications | Update e
¢ fo r m a t S : il’h:sc':re all the ;Ie;s rm;o: to dm ‘You might wish to view or downicac these as a table in CSV format or using any of the tools described in this page. The figure shows the Gala lightcurve combined with photometric follow-up photometry generously providec by the astronomical community using the Cambridge Photometry Callbratior
v ONLINE CHECKS = Through a dedicated website (http://gsaweb.ast.cam.ac.uk/ R 3 W W T o o g el e .
‘ > |2 ByAaDec alerts) in CSV, HTML and RSS formats. = = o
> Transients on TNS ) oq f
= Reported to IAU-Transient Name Server. Sk V-
N Gaia Alerts  Alerisindex  All-Sky  Alerts Search  Surveys-ATels  Tools  About  MARSHALL ~ a ::S é ot AN 3 3 : ¢ Cam
V' IN_HOUSE CHECKS = Broadcast as VOEvents4. gl %ﬁ;%@ -
Run processing finished . ) ] ) ) o ;@’3 AR S
By RA-Dec: = Notifications to GaiaAlerts mobile apps (iOS and Android). AR : o
> Other published Gaia alerts ‘1 S . ) . ;'ﬂ?‘“’ﬁ“ - = i v v oz
~ Othor Surveys transionts = Providing data to Gaia in the UK site (https://gaia.ac.uk). B o o | — |
> ATeIS . . ‘ g ; : Observation date (TCB)
On average, the rate of candidates to be eyeballed is 30/day of
which 6/day are published. -
HTML index 'I-I _ _ _ o : =
Generation p———(  CSV The Gaia Photometric Science Alerts web application has a front end with a - | e -
RSS 3 : : - . R e oA o Vo
I DB | c———— Per-alert public area where all the information about the alerts is published to the | Stay Up-To-Date
page astronomical community, and a restricted area where the administration of the I L
'e have a variety of tools to keep you up-to-date with the Gaia Aleris project...
Submission application and the publication of the alert candidates takes place after several o masl - -
u I1SSI . . ) 50000 ~ i0S App Android App @gala alerts
Onllne and Internal CheCkS. o0 ,’/ /‘J A ;eme'lscnourpromo' Receive alerts on your phone or Follow the |atest news on our Twitter
The back end of the Photometric Science Alerts system manages the updates to A o
the published alerts with the latest data from Gaia once it has been received and R ) B 5 - T B VO vosens
alert alert JNS— processed. Cron jobs handle the collection of Astronomer’s Telegrams and data B -
TNS report pp notification , , , ) s . R
VOEvent i from various transient surveys available on the Web using ETL (Extract Transform
Load) techniques. e e e o s
| | | - |
Gaia Photometric Alerts community: Gaia Marshall
MARSHALL ~ Log out, Arancha Gaia Alerts Alerts Index All-Sky Alerts Search Surveys-ATels Tools About MARSHALL~
The Gaia Marshall is part of the Gaia Photometric Science Alerts web application but access o Aler rtve Alor
ew Aleris Clive Alerts
Published Alerts requires authentication. The credentials are granted per user and the access level dependson
their assigned group. . LI B .
New The Marshall provides contextual data for the alerts and acts as a place to exchange information ’ | s ' e
@ Favourite and improve the classifications. This web application comprises the follow-up information, iy, o S
alerts list . ) : : : : : S =t o
including the data added through the Cambridge Photometric Calibration Server> and the B R e LR B Lo -
collected data for every alert. It also contains per-alert message boards which support the Tm———— I T e e
interaction between astronomers allowing them to prioritise and optimise the follow-up and s e
classification. , - o
\4“’\4‘ A Spectrosccoy Arch
——_— Each alert has a lifecycle that flows through various states, from New to Active and finally to : L =
; Y Alert T > et

Archive (if it does not require further follow-up). While an alert is Active, the Marshall users can
request actions as Photometry, Spectroscopy or Classify, tagging them as Urgent if that is the
< case. There are web pages displaying lists of alerts, per-status and per-action, and some of them IS peE—_———— ...... iy Favourit Alets List
~> have counterpart machine-readable files to allow the automation of observations with robotic  photometry Requested e |
telescopes. The Status page gives an overview of the Gaia alerts follow-up. e T e ———

Add to my favourite alerts list:

- Spectroscopy | ——p»
- Classify

* Urgent

visibility
chart

Gaia Alerts ~ Alerts Index All-Sky Alerts Search Surveys-ATels  Tools  About MARSHALL ~

Classification The Marshall has other features, including visibility charts in local and UTC times for the alert, at .- .. . om el L . g
a range of observatory locations. We have also added a personalised Favourites List, to whichan . . .. . = ; - . ST iR e B e o St
alert can be added and deleted (via the per-alert page or from the Favourites List). " [ [ [ — | T
i) SElsr;)a;ICct);d The classifications can be entered as s.uspected o.r'final. The cc?mplete hi§tory of the. aIe.rts are " s 1 )
kept and shown to the users to aid in the decision of the final classification, which is only ' S e O e e R 7
propagated to the public Alerts website and mobile apps when the proposed final classification ) o 8] oo . \
is accepted by Gaia Alerts team. The follow-up of an alert can continue when the object is | — T = \: ‘
classified. The classification rate is ~20% of the published alerts. 9 —E
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