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COLLABORATORS

Cambridge, UK: 

Simon Hodgkin 
Guy Rixon 

Nadia Blagorodnova 
Heather Campbell 

Morgan Fraser 
Diana Harrison 

Arancha Delgado 
Sergey Koposov

and follow-up partners (YOU!)

Warsaw, Poland: 

Zuzanna Kostrzewa-Rutkowska 

Krzysztof Rybicki 

Michał Pawlak 
Krystian Iłkiewicz 

Krzysztof Ulaczyk -> Warwick 
+students and OGLE team
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GAIA AS A TRANSIENT SURVEY

Gaia OGLE-IV Catalina 
Sky Survey

PTF LSST  
(from 2020??)

deg2 day-1 ≈ 1230 150 1200 1000 5000

Avg 
Cadence

≈ 30 
days

20min–  
5d days

14 days 5 days 4 days

Limiting 
mag ~20.5 22 19,5 21 r=24.7

fsky all sky 0,07 0,6 0,2 <0.48

+ PS1
+ ASAS-SN

+ MASTER
+ MOA-II
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only data after 18 Nov 2014

PROCESSING REAL GAIA DATA
Delay between observation and end of processing
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~ weeks
Each source observed 
many time in mission; sampling 
is predictable but uneven

Time

Time
107 min

6 hours 
(1 rev)

107 min

Each visit,typically 2 transits  
in each of 2 fields of view:  
FoV transit → avg. mag

Time
~4.5s

Each FoV includes up to 9 
equivalent flux samples 
that can be averaged or used 
separately

SAMPLING OF LIGHT CURVE
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object type

new old

downwardupward

• microlensing
• dwarf novae
• supernovae on 
top of galaxies
• novae
• Be stars
• AGN flares
• FUOrs, EXOrs

• RCrB
• DY Per
• single eclipses
• dark clouds

• transients
• supernovae
• novae
• DNe
• TDE
• AGN flares
• GRB OT
• M-dwarf flares

brighter
than 19 mag*

various 
detection 
criteria

* tunable parameter, will evolve during the mission

ANOMALY DETECTION SYSTEM

astrometric

• microlensing
• AGNs

from 
2017 (tbc)

Run daily in Cambridge
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object type

new old

ANOMALY DETECTION SYSTEM
Classification

``supernova”

artefact

bump

dip
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ANOMALY DETECTION SYSTEM
Cross-match with archives

SDSS DSS OGLE-IV

+WISE
+2MASS

and many others
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ANOMALY DETECTION SYSTEM
Visual inspection of candidates
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ANOMALY DETECTION SYSTEM
Internal verification/discussion on candidates

~2 people eyeballing few 100s candidates a day (different filtering)

at least 2 people had to confirm/verify/comment

assign Gaia name and publish if agreed
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PUBLICATION OF ALERTS
http://gaia.ac.uk/selected-gaia-science-alerts
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ALERTS SO FAR

http://gsaweb.ast.cam.ac.uk/alerts/maps/alerts-equatorial-coverage-map.png

EQUATORIAL
MAP

http://gsaweb.ast.cam.ac.uk/alerts/maps/alerts-equatorial-coverage-map.png
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ALERTS SO FAR

http://gsaweb.ast.cam.ac.uk/alerts/maps/alerts-galactic-coverage-map.png
http://gsaweb.ast.cam.ac.uk/alerts/maps/alerts-ecliptic-coverage-map.png

GALACTIC
MAP

http://gsaweb.ast.cam.ac.uk/alerts/maps/alerts-galactic-coverage-map.png
http://gsaweb.ast.cam.ac.uk/alerts/maps/alerts-ecliptic-coverage-map.png
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ALERTS SO FAR

by Nadia Blagorodnova

SDSS



For release in late 2015

Note:
alerts are currently published  
with preliminary calibrations  
for photometry, spectroscopy  
and astrometry

but those will improve with time

low-res
spectra

light
curve
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GAIA ALERTS IN NUMBERS

40 million of observations on average processed everyday

up to 180 million seen in one day

48h typical delay between observation and processing (min 20h)

1-2h typical processing time (80h in extreme case)

0.5-2% of observations produce an alert every day

~4 new candidate transients selected manually every day

271 alerts so far (166 in 2015)

55 Gaia alerts found also by other surveys (217 new)

verification phase lasted from Aug 2014 until Jun 2015
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PUBLICATION OF ALERTS

http://www.rochesterastronomy.org/sn2015/snstats.html
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ALERTS VERIFICATION PHASE

•verification if the object exists
•verification of errors of the pipeline and data
•detailed classification and verification of Gaia classification
•network composed of robotic and manually operated telescopes
•reaction within 24h
•automatised reductions
•central data repositories (photometry and spectroscopy)
•homogenous calibrations in Calibration Server: 

Gaia Follow-Up Network for Transient Objects = Gaia-FUN-TO

Photometry:
- Loiano (Italy)
- Warsaw, Wrocław (Poland)
- Euler, Mercator (Swiss time)
- ASV (Serbia)
- RTT150, RTT100 (Turkey)
- pt5m
- Liverpool Telescope
- and many others

Spectroscopy:
- NTT (La Silla)
- WHT (La Palma)
- INT (La Palma)
- Asiago 1.8m
- SAAO 1.9m
- Loiano 1.5m
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271 alerts so far (166 in 2015) 

112 alerts followed-up with spectra (41%)

NTT, LT, INT, WHT, Lick, AAT

ALERTS VERIFICATION PHASE

by Nadia Blagorodnova

SPECTRA
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271 alerts so far (166 in 2015) 

143 alerts followed-up photometrically (53%)

~15,000 photometric follow-up datapoint collected

ALERTS VERIFICATION PHASE
PHOTOMETRY



Łukasz Wyrzykowski

FIRST CONFIRMED SUPERNOVA
Gaia14aaa discovered on 30 Aug 2014

subtractionactual reference

Found based on BPRP spectrum match to SN Ia

Confirmation image from Liverpool Telescope 

Gaia light curve with detection

Spectrum from INT confirmed SN Type Ia
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AM CVN-TYPE TRANSIENT

•very rare class of CVs (3rd!)
•candidate SN Ia progenitor
•WD accretes He material from 

another WD

Period 49.71 min
M1 ≥ 0.782 MSun, T1=13000
M2 ≥ 0.015 MSun

Campbell et al. 2015

WHT photometry
WHT spectroscopy

Gaia14aae

Gaia light curve
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EXAMPLES OF ALERTS  
AND THEIR FOLLOW-UP

Gaia15adb
SN Ia

Gaia15aby
SN Ia
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EXAMPLES OF ALERTS  
AND THEIR FOLLOW-UP

Gaia15afz
likely CV

Gaia15afo
hostless

unknown  
(CV?)
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EXAMPLES OF ALERTS  
AND THEIR FOLLOW-UP

Gaia15aff  
microlensing

event or  
var. star

Gaia15agi 
microlensing

event?

Gaia15afp  
microlensing

event?



Łukasz Wyrzykowski

CONTAMINANTS
numerous very red last moving stars

appearing as New Sources
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CONTAMINANTS

ecliptic coordinates = 1.810217, -0.698089
Identified as planetoid 9197 Endo

Alert:

raw Gaia data!
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SUMMARY

• in 2014/2015 Gaia Alerts worked!
• it was the first ever Gaia data made public
• it delivered the first ever scientific Gaia paper (14aae)
• Gaia Alerts were noticed by the transients community 
• tremendous follow-up effort (spec+photo)
• photometric follow-up data to be re-reduced and 
published soon (work in progress, more on Friday)

WELL DONE TO ALL!


