ransient Astronomy with the Gaia Satellite

Simon Hodgkin, Institute of Astronomy
Gaia Photometric Science Alerts Manager

sth@ast.cam.ac.uk

@spacemansimon
@qgaia_alerts


mailto:sth@ast.cam.ac.uk

Science Alerts Team

Abdullah Yoldas Anna Hourihane Arancha Delgado Dafydd Wyn Evans Diana Harrison Floor van Leeuwen

Gerry Gilmore (Goska van Leeuwen Gudrun Pebody Guy Rixon Heather Campbell Lukasz Wyrzykowski

Morgan Fraser Nadia Blagorodnova Nic Walton Sergey Koposov Simon Hodgkin

oo BAAVSS Section Meeting 19/3/2016

UNIVERSITY OF
CAMBRIDGE




With thanks and acknowledgements to

DPAC

Francesca De Angeli
Giuseppe Altavilla
Vasily Belokurov
Nadejda Blagorodnova
Josh Bloom

Elme Breedt
Anthony Brown

Jos de Bruijne
Patrick Burgess
Ross Burgon
Giorgia Busso
Heather Campbell
Gisella Clementini
Chris Copperwheat
Sue Cowell

Michel Dennefeld
Andrew Drake
Dafydd Wyn Evans
Laurent Eyer

BBl UNIVERSITY OF
DPAC P CAMBRIDGE

Morgan Fraser

Gerry Gilmore

GREAT

Liam Hardy

Diana Harrison

Jorge Fernandez Hernandez
Greg Holland

Anna Hourihane

Peter Jonker

Uli Kolb

Zuzanna Kostrzewa-
Rutkowska

Sergey Koposov
Floor van Leeuwen
Goska van Leeuwen
Ashish Mahabal
Francois Mignard
Paul Osborne

Lovro Palaversa
Andrzej Pigulski

Timo Prusti

Marco Riello

Guy Rixon

lain Steele

Rachel Street

Frank Suess

Lina Tomasella (and team),
Manuel Torres
Yiannis Tsapras
Massimo Turatto

Nic Walton

Thomas Wevers
Sjoert van Velzen
Patricia Whitelock
Roy Williams

Lukasz Wyrzykowski
Abdullah Yoldas

all co-I's on our numerous
proposals.

BAAVSS Section Meeting 19/3/2016



& g |
‘ , v @® Gaia data processing is a
Gaia Pan-European cooperation

PAC V
K
>,
Data Processing & Analysis Consortium v 2 -

» Academic institutions and
national space agencies

» Supported through
national funding

» Processing power spread

over 6 centres

ESAC team integral part

of DPAC

DPAC
participating countries ¥
~450 members 4

Including:
BR

CA

DZ

ESA

IL

UsS




(The Simpsons, Bart’s
Comet, S06E1l4)

—~—

@ Why do transient
Astronomy ?

A (childlike) desire to see what’s out
there.

Variability is everywhere, and a useful
diagnostic in Astrophysics.

Studying variable/transient behaviour
leads to improved/new physics

Let's go burn down the
observatory so this will
never happen again.
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the transient zoo: from fast to slow
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EXPLORING THE OPTICAL TRANSIENT SKY WITH THE PALOMAR TRANSIENT FACTORY, Rau et
al. 2009
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Year 1985.000

Sergey Koposov

www.youtube.com/watch?v=Ilv8HtH-O3uQ



https://www.youtube.com/watch?v=lv8HtH-O3uQ

(ala as a transient survey
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Some of us were lucky
enougn to go to Kourou
to watch the launcn
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Launch December 19 2013 09:12:19 UTC
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Scanning Law

2 telescopes

1 focal plane Satellite spin axis

spin period 6h S) e e e '
precession period 70d Precession of the / .\ ~

spin axis in 70 days\’

Line of sight 1

FOVs 1+2 sep by 106.5m e / ------------------ 7 ............. |

» Time between scans: 6h ia @) Basigangle

- Field revisited every ~30d I’
* Average of ~70 epochs \

Consecutive -
» Densest ~200 epochs great circles

Line of sight 2
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Scanning Law
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fraction of all

Scanning Law

All sky GOG simulated observations
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Separation between observations [days]

- Two telescopes, one focal plane

* Time between FOVs: 106.5m
* Time between successive scans: 6h

Simon Hodgkin, IoA, Cambridge, UK

- Field revisited every ~30 days
- Each object measured ~70 times
* Densest coverage ~200 epochs



(Gaia Focal Plane

FoV: 0.7 deg x 0.7 deg

pixel: OO59”(A|_) x 0.1 77,,(AC) 106 CCDs ~ 938 million pixels ~ 2800 ¢m?
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(Gaia Focal Plane

FoV: 0.7 deg x 0.7 deg

piXG': OOSQ”(AL) x 0.1 77,,(AC) 106 CCDs ~ 938 million pixels ~ 2800 ¢m?

104.26cm

~1 billion pixels every
4.4 seconds.

Whole sky survey at v
very short time-scales ' | spectrometer cCos

Radial Velocity

SKky Mapper Astrometric Field CCDs
CCDs
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BP/RP spectra: classification

Spectral sampling BP disperser
RP disperser

throughput
o
i Y
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Routine operations

® In 5-year routine phase since 18 July 2014
®  Nominal scanning law optimised for Jupiter quadrupole moment general relativity
experiment
®  Data collection:
— 225 billion astrometric measurements
— 45 billion photometric measurements
— 4.4 billion spectra
°

Magnitude limits
— Astrometry and photometry between 2 < G < 20.7 mag

— Stars brighter than G = 3 mag captured with Sky Mapper imaging

—  Spectra till Grys = 16.2 mag (and G > 2 mag)

Eesa B

AIRBUS

DEFENCE & SPACE]



Timeline for Data Flow

‘ one operational day

8h visibility

acquisition Gaia

‘ transmission MOC

transmission SOC

Madrid, Spain| [T 11|

| | | | | | Initial Data Treatment

First Look

Astrometry Astrometry
v (50 mas) (100 pas)

Science Alerts
(Cambridge)

Simon Hodgkin, IoA, Cambridge, UK New windows on transients across the universe, April 23-24 2012, Royal Society

Figure courtesy Francois Mignard, updated by LW+STH



Alert Detection: Daily

delta-mag

ObjeCt type RMS-based
new old
— ——
up down

brighter

than 19 mag’
(* tunable)

| .
i A=
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Year 1: I1n a nutshell

From 13 Oct 2014 — 9 Jun 2015

297 |IDT runs processed (204.. 517)

~16 billion transits ingested

Simon Hodgkin, Transient Thinkshop 16, Bormio



Filtering per day

We have: We want:
~108 ~108
Mitigation
Detection
~105-108 <103

Classification
~ ~10

- Brackes

Simon Hodgkin, Transient Thinkshop 16, Bormio 20



Gaia: Key Strengths and Weaknesses

Low dispersion spectra of every transit down to 19th mag
Spatial resolution (HST-like) and astrometric precision

—ast photometry (4.5 sec)

High dynamic range (mag 3—20)

Photometric precision
Well behaved biases

X Low cadence (2h, 4h, 30d)

X ~few day delay between observation and publication

OPACKEI S CAMEBRIDCE| fos BAAVSS Section Meeting 19/3/2016



Classification by humans

aggressive biased filters ( near galaxy)
>=2 people eyeballing few 100s candidates a day

at least 2 people had to confirm

assign Gaia name and publish if agreed

No Approved for
Cand Name Runid Yes Eyeballers Eyeballe Comments publication?

Published?

SN close to galaxy core (2.13 arsec). It does not seem a binary star from the spectrum. The SN is too far
away to be one of the spurious detections. LW: too red for a young SN, but let's try. I'd say the spectrum is STH Gaia1b5afy
GaiaCandid15-0184 503 NBM, LW,STH? galaxy dominated (

LW: OldSource channel - SDSS galaxy getting brighter from 20 to 19 mag, BPRP change a bit, but not very
blue. Still, clearly change in mag. SDSS gal with spec_z=0.1. cool! this one really seems to be in the nucleus!
It has raised over 1 mag. How reliable is the photometry as we change scan angles on this ? Can we run getic
on it and check with a larger aperture or something ? LW: you can see larger aperture photometry in ENV
plots. There is clearly a jump in photometry
http://kohav.astrouw.edu pl/~wyrzykow/cgi-bin/displayEnvironmentHtml.py?sourceid=13075771608028 14464
&ra=250.9681098dec=27.586195&name=GaiaCandid15-0185. LW: WHY you people do not like this one???7?
GaiaCandid15-0185 LW ,NBM STH? STH - because it's a gradual trand of only <=1 mag in brightness. | thought it was okay.

LW: likely CV: from 18.8 to 15 mag in 60 days, change in spec to quite blue, slow rise, or just past maximum
30-05-2015 GaiaCandid15-0187 505 LW,STH,NBM already and declining. Nice single source detection.

188 LW, STH,NBM LW: new blue source on top of very faint SDSS galaxy Gaia15aga
190 LW.STH.NBM new blue source next to gal. NBM: Looks line an old SN 1A Gaia15agb

bright new source 17.8 mag, BPRP looks like SN to my eye, hostless, nothin on SDSS image. STH : yep - GalaiBans
191 510/511  LW.sth,NBA looks good g

SN in low surface brightness galaxy classified as starburst at z=0.03. Probable SN II. | could see a bit of H
1-Jun-2015 GaiaCandid15-0192 510 NBM,STH, MF alpha there, so could b 2w old. No detection in other surveys at the moment of writing. STH: looks good

Gaia15afz

Gaia15agd

< CAMBRIDGH T Simon Hodgkin, Transient Thinkshop 16, Bormio 22




assification by humans

lightcurve + ancillary data Environment

NewSource. Last sca-detection date: 201 S03-04T20.39:4 sourceld: 1100930513177521280 ObSHIME +5 457111 6eé
)3 - v v - "

0.3 4 12.875% ® - i transene - e

JD i - 2456000 Lrassatdd af | [ennag
1111603507 IRAN2H099] 7949460 1743 A

1750

alert 1100930513177521280

transitld: 28612144730239455 Colors: BP-RP=0.22 V-1=0.23

BP RP

NOT and LT spectroscopic classification of supernovae
Gaia15acz and Gaia15aek

ATel #7378; S. Marila, J. Harmanen, T. Kangas (University of Turku), A. S. Plascik, C. Davis, |
A. Steele (Liverpool John Moores University), N. Blagorodnova, M. Fraser, H. Campbell, 5.
Hodgkin, N. Walton (University of Cambridge), L. Wyrzykowski (Warsaw University
Observatory), E. Kankare, R. Kotak (Queen’s University Belfast)

onl3 Apr2015; 11:49 UT

Wyrzykowski & Blagorodnova Supernova type IIP 2 weeks past max

OPACKEZIE S CAMBRIDCEH 7 Simon Hodgkin, Transient Thinkshop 16, Bormio 23




Year 1: I1n a nutshell

[ SN Ia
(1 SN Ibc
1 SNII

No class (163)

— L. 0% _([i"llilXV (4)

'y
-
&)
<
KoY
o
—
o
o
Q
-
=
-
Z

—
‘w variable star (17)
SN Ibc (5)

cv (9) SN Ia (48)
SN II(21)

unknown (3)

0.06 0.08
Redshift

Blagorodnova: PhD thesis

2 (3 published alerts
108 classified (40%, incl: 4 AGN, 9 CV, 74 SN)

DPAC (&> ¥ CAMBRIDGH ¥o: Simon Hodgkin, Transient Thinkshop 16, Bormio
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PUBLICATION OF ALERTS

objects discovered PS1 (prof)

objects discovered CRTS (prof)

objects discovered Gaia Photometric Science Alerts programme (prof)

objects discovered All Sky Automated Survey for SuperNovae (ASAS-SN) (prof)
objects discovered OGLE-IV wide field survey (prof)

objects discovered DECam (prof)

objects discovered PTF (prof)

objects discovered Subaru/Hyper Suprime-Cam (prof)
objects discovered La Silla-QUEST (prof)

objects discovered MASTER (prof)

http://www.rochesterastronomy.org/sn20 | 5/snstats.html

Gaial5add and Gaia15adj transients confirmed by Euler Spectroscopic classification of Gaia Alerts

imaging
2 > ’ o . , , L ATel #7177, H. Campbeli, M. Fraser,S. T. Hodgkin, S. Koposov, N. Blagorodnova (University of
ATel #7277, L. Palaversa, S. Saesen, T. Semaan, N. Mowlavi, L. Eyer (Department of Cambridge), L. Wyrzykowski, Z. Kostrzewa-Rutkowska (Warsaw University Observatory), P.

Astronomy, University of Geneva, Switzerland) Jonker, T. Wevers (University Nijmegen/SRON), M. A.P. Torres (ESO),S. Van Velzen (Johns
on 23 Mar 2015; 16:31 UT ’ Hopkins)

Spectroscopic Classification of Gaial15abn as a Type la on 3 Mar 2013; 89:33 UY
Supernova Gaia discovery of a Supernova candidate in ESO 297- G

ATel #7139; A. S. Piascik, I. A. Steele (Liverpool JMU) 008

on 25 Feb 2015; 12:13 UT ATel #7328; N. Blagorodnova, H. Campbell, A. Delgado, M. Fraser, S. Hodgkin, D. Harrison, S.
Koposov, GG. Rixon, N. Walton (University of Cambridge), L. Wyrzykowski, Z. Kostrzewa-

Spectroscopic Classifications of 7 Optical Transients Rutkowska (Warsaw University Observatory)
on 3] Mar 2015; 18:49 UT

on 17 Feb 2015; 06:54 UT Gaia15abn transient confirmed by Mercator imaging

PESSTO SPOCU’OSCOPiC classification of optical ATel #7110; L. Palaversa, T. Semaan, N. Mowlavi, L. Eyer (Department of Astronomy,
transients University of Geneva, Switzerland)
on 19 Feb 2015; 15:20 UT

ATel #7087; . Shivvers, A. V. Filippenko (UC Berkeley)

ATel #7068; L. Le Guillou (LPNHE), A. Mitra (LPNHE), S. Baumont (LPNHE), N. Chotard
(IPNL), P-F. Leget (LPC-Clermony), J. Anderson (ESO), N, Ellas-Rosa (INAF-OAPd), C,
Inserra (QUB), K. Maguwire (ESO), S. Smartt (QUB), K. W. Smith (QUB), M. Sullivan
(Southampton), S. Valenti (LCOGT), O, Yaron (Weizmann), D, Young (QUB), llan Manulis
(Weizmann), C. Baltay, N. Ellman, E. Hadjiyska, R. McKinnon, D. Rabinowitz, S. Rostami (Yale
University), U. Feindt, M. Kowalski (Universitat Bonn), P. Nugent (LBL Berkeley)
on 14 Feb 2015; 17:07 UT

tukasz Wyrzykowski



Alerts to date

Scan coverage on 17 Mar 2016
* last 7 days
i*t

* older alerts

No of scans (log scale)

CAMBRIDGH 1o BAAVSS Section Meeting 19/3/2016



Why so many candidates”?

+ Spurious new sources (diffraction spikes)

- Spurious transits (VPU duplicates)

-+ Wrong light curves (bad source-transit matching)
Running without calibration

- SSOs, periodic variables not robustly excluded

Internal mistakes with scan coverage

Simon Hodgkin, Transient Thinkshop 16, Bormio 27



Reducing Contaminants

Goal (since Alerts switch-off): minimise alerts from
contaminants.

Incorporated cycleO re-crossmatch, blacklist, and our own
flags to reduce alert rate from spurious detections/XMs.

Current Alert Rates are ~100-1000s per day (depending on
scan region)

We can now run automated filtering and classification
algorithms: Lightcurve Classifier (Random Forest), Spectral
Classifier (Blagorodnova et al. 2014),

OPACKZIS ¢ AMEBRIDCEH oo Simon Hodgkin, Transient Thinkshop 16, Bormio 28



Cateye
Nebula

The scale of

the image is

~1 by ~1

arcminute.

There are

~84,000 Gaia

detections

made in this

area from 25

July to 21

August 2014.

Gaia is actually

able to detect

not only stars

but also high . 4

surface : _ : ': g HST image
brightness . . R credit:
filamentary ‘ HEIC, and The

Hubble Heritage
structures Team (STScl/
‘ AURA)
Gaia image
credit: ESA/
Gaia/DPAC/UB/
IEEC




Gaial4aaa: our first Supernova

- Uncalibrated

alert 1551002094624927360
photometry

¥ afl
- ' af2
- Measurements F o0
separated by ~30 | F 53w
days I |
: af9
"/ .a ?{;’QL.‘{"I;‘”

4+ GAIA DISCOVERS ITS FIRST SUPERNOVA

?_Oldw'\uq.o‘) ?01.\“\\‘9'10 20153-}'\\59'1‘) 2014-‘\\‘9'20 201.3‘;&\"(]'25 7_014'AUQ'30
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Gaial4aaa: our first Supernova

- Uncalibrated

phOtOmetl’y Best fit model:

— SN Ia, 248 days, z=0.03+0.01

- Measurements
separated by ~30
days

- Best fit model
spectrum SN la

BAAVSS Section Meeting 19/3/2016
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Gaial4aae, ASASSN-14cn

889 891 893
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Gaial4aae: A new AM CVn

- Qutburst in Gaia,
but object also
seen In outburst in
ASAS and Pan- | Ty | .
STARRS — | ~O o . T 5000 10000 50000

. ‘B0 = Wavelength [A]
- WHT follow up
sees strong

Helium lines - AM
CVn classification

4 H. Campbell et al.

He 16678.1

Hell1 4338.8

He 1 5875.6
=0

Si116347.1 &£6371.4
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2000 4000 6000 8000
Wavelength [A]

Figure 1. WHT+ACAM spectrum of Gaial4ase taken on 2014 October 13 during quiescence, showing double-peaked He emission and an absence of H lines
The historical GALEX and SDSS photometry are also shown as red points; the fainter GALEX magnitudes probably cover an eclipse. The blue and magenta
lines are Ty = 12700K and 13100K respectively He-atmosphere models fitted to the optical flux and two different epochs of UV flux. The top-right inset
shows the spectral energy distribution (SED) fit with the WISE data included, the bottom-right inset shows a zoom in of the He 1 A6678 line in velocity space.
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Galal4aae: an eclipsing AM CVn

o
©
S
~
m

Q@
o

19

192 e | 1 1 | | | 1 |

951.27 951.28 951.29 951.3 951.31 951.32 951.33 951.34 951.35 951.36 951.37
HJD - 2456000

Enrique de Miguel (Centre for Backyard Astrophysics) followed up the
alerts and saw eclipses

DPAC c BAAVSS Section Meeting 19/3/2016




Galal4aae: an eclipsing AM CVn

Lolano ASASSN-14cn, Gaial4aae
Observatory
(152cm Cassini
Telescope)

Additional CBA,
WHT, Asiago data

Pls : Gisella Clementini, Lukasz Wyrzykowski
Observers : Heather Campbell, Krzysztof Rybicki, Piotr Wielgdrski, Giuseppe Altavilla + Support Astronomer

Reduction and observing strategy : Simon Hodgkin

BAAVSS Section Meeting 19/3/2016




Galal4aae: an eclipsing AM CVn

Lolano ASASSN-14cn, Gaial4aae
Observatory
(152cm Cassini
Telescope)

Additional CBA,
WHT, Asiago data

Pls : Gisella Clementini, Lukasz Wyrzykowski
Observers : Heather Campbell, Krzysztof Rybicki, Piotr Wielgdrski, Giuseppe Altavilla + Support Astronomer

Reduction and observing strategy : Simon Hodgkin
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Discovery of the 3rd known eclipsing AM CVn
(candidate la progenitor)

WHT LC cadence
~10s

Period 49.71 min

Eclipses 111 sec

"> >
— —_
E E
- >
= =
1) 7]
= =
U LY
e o
»” »
= =
. [€9

| o |
0.261 0.294 0.295

Time [BMJD (TDB) - 57011] Time [BMJD (TDB) - 57011]

Figure 3. Top: Observed r-band WHT+ACAM light curve for Gaial4aae (points) with the best fitting model (lines) comprising of a WD (which is the main

contributor to the light), accretion disc and bright-spot where the gas stream hits the disc. Bottom: Zoom in around the eclipses of the light curve shown above,

Lower limits on the masses of 0.78 and 0.015 Mo (g=0.019), sep=0.41 Ro
The White Dwart is fully eclipsed (first example in an AM CVn)

It showed 3 outbursts in 4 months

Relatively long period for an outbursting system

BAAVSS Section Meeting 19/3/2016




Gaial4aae, ASASSN-14cn

ENGC

B UNIVERSITY OF

CAMBRIDG

-~
BONAL ASTROMOMM AL SXCIFTY

MNRAS 852, 1000- 108

Total eclipse of the heart: the AM CVn Gaial4aae/ASSASN-14¢n

H. C. Campbell,'* T. R. Marsh,”* M. Fraser,'* S. T. Hodgkin,' E. de Miguel,"*
B. T. Giinsicke,” D. Steeghs,” A. Hourihane,' E. Breedt,” S. P. Littlefair,”

S. E. Koposov,' L. Wyrzykowski,'® G, Altavilla,” N. Blagorodnova,'

G. Clementini,” G. Damljanovic,® A. Delgado,! M. Dennefeld,” A. J. Drake,™

J. Fernfindez-Hemidndez,! G. Gilmore,! R. Gualandi,” A. Hamanowicz,®
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The New Gaia Alerts Interfaces

Alerts Publisher Gaia Marshall

http://gsaweb.ast.cam.ac.uk/alerts/  gaiamarshall@ast.cam.ac.uk

@ B UNIVERSITYOF ~ Gaia
% CAMBRIDGE —~ DPAC

Arancha Delgado Simon /—/Odgkil’?, DPAC2075, Leiden


http://gsaweb.ast.cam.ac.uk/alerts/

Gaia Alerts  AlertsIndex  Alerts Search  Surveys-ATels  Contact  About Related Sites ~

Yoo Gaia Photometric Science Alerts

To browse the alerts published so far, please see the Alert Index tab. The table provides links to the per-source alert pages, including lightcurves
and BP/RP spectra.

Status: Alerts are not currently being published while we are in development and testing. We plan to start publishing new Alerts in January
2016.
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Gaia Alerts

Alerts Index

Alerts Search

Surveys-Alels

Contact

Index to Gaia Photometric Alerts

About

Related Sites ~

If you publish any results based on these Gaia discoveries, we would appreciate an acknowledgement along the lines of: We acknowledge ESA Gaia, DPAC and the Photometric Science Alerts
Team (http.//gsaweb.ast.cam.ac.uk/alerts).

These are all the alerts raised to date. You might wish to view or download these as a table in CSV format.

See here for an explanation of the columns.

Show 25

H

Gala16al|

Gala16all

Gala16aih

Gaia16aig

Gala16aif

Gala16ale

Gaia16aid

Gaia16aic

Gaia16aib

Gailal6aia

Gaia16ahz

Gaia16ahy

Gaia16ahx

entries

Observed

2016-03-13
12:42:19

2016-03-16
06:00:16
2016-03-17
06:28:40
2016-03-13
22:38:32
2016-03-13
13:42:37
2016-03-12
09:33:00
2016-03-14
13:24:04
2016-03-11
01:56:23
2016-03-09
01:00:36
2016-03-14
02:33:17

2016-03-10
18:42:23

2016-03-13
23:27:29

2016-03-12
16:01:02

RA

(deg.)

275.68115

308.89025

310.98422

291.45361

110.09090

309.54142

122.73939

78.50278

114.64210

350.85745

128.16340

199.27990

300.48151

Dec.

(deg.)

-61.62311

-26.15666

-52.24089

-48.20771

46.46877

10.77937

27.25347

55.36606

4.12073

69.98131

-12.19893

7491311

-14.60408

Mag.

18.07

17.08

17.72

18.28

18.19

18.51

14.07

18.55

16.97

16.86

18.47

17.42

16.02

Historic
mag.

Historic
scatter

Class

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

Published

2016-03-18
18:37:22

2016-03-18
10:11:58

2016-03-18
10:09:07

2016-03-18
10:01:04

2016-03-18
09:56:55
2016-03-16
21:44:13

2016-03-16
16:06:47

2016-03-16
16:04:19

2016-03-15
12:17:09

2016-03-15
12:15:26

2016-03-15
12:13:31

2016-03-15
12:11:42

2016-03-14
11:23:27

Search:

Comment

Source which disappeared for the last year or more has suddenly reappeared

CV candidate, hostless transient

SN candidate near DSS galaxy. GSTEC predicts SNIIP, z=0.05, +112dy

SN candidate et edge of galaxy 2MASX J19254847-4812244. GSTEC predicts SN la,

2=0.06, -8dy

SN candidate at edge of galaxy. GSTEC predicts SNla, 2=0.04, +7dy (aka AT 2016aym)

Candidate SN

Candidate CV. Followup suggests it is actually a known asteroid, Botolphia (with

incorrect position)

Candidate SN aka AT2016ayl

1mag brightening on stellar-like object

>3mag brightening on faint star near Galactic Plane

Candidate SN GSTEC predicts SN la

Candidate SN

Candidate CV: blue transient on faint smudge in DSS2, aka ASASSN-15nb



Gaia Alerts

Alerts Index

Alerts Search

Surveys-Alels

Contact

Index to Gaia Photometric Alerts

About

Related Sites ~

If you publish any results based on these Gaia discoveries, we would appreciate an acknowledgement along the lines of. We acknowledge ESA Gaia, DPAC and the Photometric Science Alerts
Team (http.//gsaweb.ast.cam.ac.uk/alerts).

These are all the alerts raised to date. You might wish to view or download these as a table in CSV format.

See here for an explanation of the columns.

Show 25

Galal5aan

Gaila16aid

Gaia16aft

Gaia16agv

Gaia16aau

Gaia16adj

Gaiatl4acx

Gaial5abf

Gaial6afz

Gaial5aeu

Gaia15aag

Gaia16ads

Gaiatl4ack

entries

Observed

2014-12-19
09:14:21

2016-03-14
13:24:04

2016-02-22
16:44:28

2016-02-29
13:04:14

2016-01-25
18:25:07

2016-02-11
12:48:51

2014-10-27
09:33:08
2014-11-21
02:29:09
2016-02-24
17:18:34

2015-04-30
23:01:22

2015-01-02
09:02:08
2016-02-13
12:09:48

2014-10-21
18:49:53

RA

(deg.)

241.44997

122.73939

312.85930

83.69805

12.54460

13.58985

240.01542

348.96815

191.13587

165.15771

263.17942

116.59379

197.55814

Dec.
(deg.)
24.09196
27.25347
44.08995
-5.06583
-69.73271
-47.86297
33.18725
2717704
-23.95583
-11.94656
28.89005

~77.78796

36.56027

Mag.

13.03

14.07

14.08

14.32

15.13

15.17

15.24

15.28

15.30

15.48

15.55

15.64

15.65

Y

Historic
mag.

19.41

20.20

19.72

16.09

16.28

Historic
scatter

0.12

0.02

0.07

0.07

0.1

Class

cv

YSO

YSO

RCrB

unknown

unknown

unknown

Ccv

unknown

star

unknown

unknown

Published

2015-01-24
15:01:35

2016-03-16
16:06:47

2016-02-24
18:12:38

2016-03-02
14:31:05

2016-01-30
13:46:16

2016-02-12
10:49:30

2015-02-09
21:37:06

2016-02-26
10:24:29

2015-05-14
22:34:22

2015-01-09
11:48:37

2016-02-14
11:06:24

Comment

Very blue object - huge outburst. Reported as ASASSN-14mo. Possible AM CVn, TCP
J16054809+42405338

Candidate CV. Followup suggests it is actually a known asteroid, Botolphia (with

incorrect position)

Outburst >6mag of V2492Cyg - known eruptive star

> 1 mag decline in YSO YY Ori (Herbig Ae/Be star)

5Smag change in 400days in Carbon Star [MH95)580, but spectrum rather blue.

Candidate RCrB ?

candidate dwarf nova with repeat outbursts (aka ASASSN 14eq)

blue SDSS star r=19.9

aka CSS100610:231552+271037 (outburst in November, back to 20th mag in Feb)

5 mag rise in CV LSQ 14vr

aka ASASSN-15hm (magnitude 13.45)

Probably a variable star; got brighter and bluer

candidate cv, also discovered as ASASSN-16bi and designated 000-BLW-019 in VSX



Goo Gaia-UK G-RSSD ESA-Gaia

Gaia Alerts

Geal

Alerts Index

loA GSAW

GDocs GMaps NGTS CASU

Alerts Search Surveys-ATels

Contact

gsaweb.ast.cam.ac.uk

STH gov

consume v find v

About Related Sites ~

emMertainv observev hard v

meetv softv starsv

Gaial4aaa

Other surveys detections
None
Comments
None
Alels
None

RA - DEC
20025861 4553043
13:21:02.3 4532219

Alerting date

2014-08-30 02:2231

Julian date
456899.60

Alerting magnitude

17.32

Historic magnitude

19.22

Historic StdDev

0.42

Class

SN la

Publication date

not avalable

Ciick and scroll down and select one row in the table
below to display the corresponding spectrum.

2014.08.02 07:51:49

2014-08-30 00:35:54

2014-08-30 02:22:28

2014

2014

2014

2014-

2014-

08

08

09

09

09

30 06:36:08

30 08:22:43

15 00:47:42

15 02:34:16

15 06:47:56

15 08:34:30

08 16:05:41

245687183

2456899 .52

2456899 60

2456899.78

2456899 .85

245681561

245691586

2456897017

1732

17.99

18.06

17.96

man

18 A5

ADU

16.00
17.00
%
e
o
~
E 1800
o
o
(4
<
19.00
2000
Detections
40.00
30.00
20.00
10,00
0.00
10.00 |

© Alert

‘ Scans

Observation date

<< previous next >

Get lightcurve data

Madingley v



Goo Gaia-UK G-RSSD ESA-Gaia Geal

Gaia Alerts

Gaial4aaa

Other surveys detections
None

Comments

None

Alels

None

Alerts Index

loA GSAW

GDocs

Alerts Search

GMaps

RA - DEC
200.25861

13:21:023 4532219

Alerting date
2014-08-30 02:2231
Julian date
2456896.60
Alerting magnitude
17,32

Historic magnitude
19.22

Historic StdDev

).42

Class

SN la
Publication date
not avalable

Ciick and scroll down and select one row in the table
below to display the corresponding spectrum.

2014-08-30 00:35:54

2014-08-30 02:22:28

2014-08-30 06:36:08

2014.08-30 08:22:43

2014-00-15 00:47:42

2014-09-15 02:34:76

20140915 06:47.56

2014-09-15 08:34:30

2014-11-08 16:05:0

2456899 .52

2456899 .60

2456890.78

2456899 85

245691561

245681578

245691586

24

garoa’z

[

18.06

17.96

1811

18.85

Surveys-ATels

NGTS CASU

Contact

ADU

gsaweb.ast.cam.ac.uk

STH gov

16.00

17.00

18.00

Average magnitude

19.00

Detections

125.00

100.00

75.00

50.00

25.00

2500 |

consume v

O Alent

.

find v

About Related Sites ~

Scans

entertain v

observe v

Observation date

pixel

hard v

meet v

soft v

<< previous next >

100

N
= > &
Get lightcurve data
.n
5\
\
\
\
\A
AN
\
\
V v"" VA I‘
‘\' 1

stars v

Madingley v



gsaweb.ast.cam.ac.uk

Goo Gala-UK G-RSSD ESA-Gala Gcal oA GSAW GDocs GMaps NGTS CASU STH gov consumev findv emertainvy observev hardv meetv softv starsv  Madingley v

Gaia Alerts  Alerts Index  Alerts Search  Surveys-ATels Contact  About  Related Sites ~

<< previous next >

Gaial4aaa

16.00 —
RA - DEC =
20025961 4553043
13:21:02.3 4532219
?
Alerting date 17.00
2014-08-30 02:22:31 L - (4]
Julian date 2
245689960 §
Alerting magnitude E 1800
17.32 5
Historic magnitude s
19.22 <
Historic StdDev
2 49 19.00
Qe
Class
SN la
Other surveys detections Publication date } 4 T ! } } 13 b
None not avalable 20.00 A r - - - - -
Comments _ N w N N w N N N N N N Ny
None ey .'__j.' » __\.'*' \,\C . 3 L \‘z‘ \\" \.-“' ‘:?" ’;‘." .:v.*-" .\A\""
ATels
None Observation date
Detections O Alent ‘ Scans
Get lightcurve data
S50.00 p—
Ciick and scroll down and select one row in the table -
below to display the corresponding spectrum.
40.00
2014-08-30 00:35:54 2456899 52 17.28 A ;‘;l i
30.00 ‘J | 'l'
2014-08-30 02:22:28 245689960 17.82 J," V ' lr\
5 [ \
2014-08-30 06:36:08 2456899.78 17.26 % 20.00 ' | [ lv‘ |
M/ L
2014.08-30 08:22:43 2456899 85 17.32 | |" ! V ‘\l
J
f |
2014-00-18 00:47:42 2456091553 17.90 10.00 ' | A
f| N UY
. i i [V Y
2014-00-1502:34:16 245691561 18.06 I‘ A \
)
. |/ L
20140915 06:47:56 245691578 17.96 0.00 | ,' Y \
/ !
2014-09-15 08:34:30 245691586 18.11
- AR . 1000 | I | I | I |
2014-11-08 16:05:41 2458970.17 18.85 0 20 40 6o 0 100 120

paxel



Goo Gaia-UK

contemporaneous

G-RSSD ESA-Gaia

Gaia Alerts

Gcal

Alerts Index

oA GSAW

GDocs

Alerts Search

GMaps

NGTS CASU

gsaweb.ast.cam.ac.uk

STH

go v consume v find v

About Related Sites ~

Gaial4aaa

Other surveys detections
None
Comments
None
Alels
None

spectra for

transients Is uni

2014-08-30 08:22:43

2456899 85

Surveys-ATels Contact

2014

09-15 00:47:42

2014-00-15 02:34:16

2014

2014

2014

0915 06:47:56

09-15 08:34:30

-11-08 16:05:4

245691586

245807017

16.00
RA - DEC
20025061 4553043
13:21:023 4532219
17.00
Alerting date
2014-08-30 02:2231 L4
Julian date =
245689960 &
Alerting magnitude € 18.00
17.32 &
Historic magnitude S
19.22 <
Historic StdDev
N a9 19.00
‘4 e
Class
SN la
Publication date
not avalable 20.00
Detections
50.00
40.00
30.00
ue .
S 2000
17.32
17.99 10.00
18.06
17.96 000 !
18.11
1000 |
18.85

O Alent

<0

.

Scans

entertain v

observe v

Observation date

hard v

100

meet v

soft v

stars v

<< previous next

Get lightcurve data

Madingley v
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Goo Gaia-UK G-RSSD ESA-Gaia Gcal oA GSAW GDocs GMaps NGTS CASU STH gov consumev findv entertainv observev hardv meetv softv starsv  Madingley v

Alerts Index

Gaia Alerts

Alerts Search

Surveys-ATels Contact About

Related Sites ~

<< Previous nNext »»

16.00 p—
RA - DEC .
200.25061 4553043
13:21:02.3 4532219
17.00 3
2014-08-30 02:2231 § (4]
Julian date =
2456899.60 &
Alerting magnitude g 18.00
17.32 5
Historic magnitude g
19.22 <
Mistoric StdDev
0.42 19.00 9
Class
SN la
Publication date
oot evebete ORI SN S SN S SN SN S SN ¥ S |
R \‘) \b \h \> R \b s \5 - \‘3 y \‘1 \‘3 i \5 \t,
LA R L P S A A A
Observation date
Detections O Alert ‘ Scans
Get lightcurve data
-t 50.00 —
f 40.00
I 30.00
t | | t | n
:l é 2000 | 1
2014.08-30 08:22:43 2456899 85 17.32 |
2014-09-15 00:47:42 2458801553 17.99 1000 | N | |
"
2014-00-1502:34:16 245691561 18.06 AN} .
i | A | | ' r ’
2014-09-1506:47:56 245691578 17.96 oo0 [V V1
2014-09-15 08:34:30 245691586 18.11
10.00




(Gala Data Release Schedule

1st: LATE SUMMER 2016: Positions and G-magnitudes, EPSL data

2nd: EARLY 2017: 5-parameter astrometric solutions (Ra, Dec, Proper
Motions, Parallaxes), Integrated BP/RP photometry and mean radial

velocities (where no variation)

3rd: 2017/2018 TBC: RV orbits, classifications and parameters, BP/RP and
RVS spectra

4th: 2018/2019 TBC: photometric variables and photometry. SSO orbits

and epoch measurements.

Final: 2022 TBC: All data and derived catalogues

OPACKEZIT S CAMBRIDGE] Tos BAAVSS Section Meeting 19/3/2016
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&= Gaia in the UK
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Z Taking the Galactic Census

Home Mission Gaia UK Science Alerts News Events Education

Gaia in one minute

Watch one of our cartoons explaining Gala and its sclence. Choose a
cartoon.

One billion pixels for one billion stars

Gala Is Europe’s mission to take the first rellable census of the Milky Way

Launch date and time: 19 December 2013, 09:12:19 UTC. Gala reached its operational orbit on 14
January 2014. On 25 July 2014 Gaia started routine operations

Watch the replay of Gala's launch
Read about Gala's launch sequence . Download Arianespace Gala launch kit
Track Gaia with Field of View Maker -,

Visit alerts page for the latest Gaia Science Alerts scan coverage map

The Milky Way = our home galaxy. How big Is the Milky Way? How old is it? How much does it welgh?

When did it form? What shape is it? Where are the stars? How fast do they move?

Questions such as these will be answered for the first time by measurements from the satellite Gaia (why

Gaia?).

Gala Is the European Space Agency satellite which will provide the first 6-Dimensional census of the Milky

IVERSITY OF

i m UN
4P CAMBRIDGE

Multimedia Blog Contact

Gaia in one minute

Why we need Gaia

How old are
the stars?

.‘
Watch
* cartoon

What's the big deal about
Gaia?

Just how do
ou go about
creating a
3D map of a

cartoon

How do we benefit from
space?

P What's the
B - % pay-off for
y me?
”\_K ,‘ 3 U’G?Ch
sbid cartoon

Can I be part of Gaia?

H' Find out how

ﬁ B You can get

{' o involved in

b Gaia and

" contribute
y to new and
exciting discoveries in our
Galaxy and beyond.
Watch cartoon

Taking a Galactic Census
. How do you
/, take a
) Ccensus in
™~ space?
i’O?Ch

ala.ac.u

This is home for the Gaia
Science Alerts outreach
effort

(Gives access to
- Alerts

- Supporting Educational
Materials

- Background and
Context

- Activities


http://gaia.ac.uk

"
aia.ac.uk/alerts
o _ : N N
AW  Taking the Galactic Census

Home Mission Gaia UK Science Alerts News Events Education Multimedia Blog Contact

Home » Alerts

« This is home for the Gaia
Science Alerts outreach
effort

« (Qives access to

Gala Alerts schools' programme launched. On this page you can find the st of How to observe Gala Alerts yourself or PY Al er‘tS
recent Gaia Alerts which are suitable for with your school.
observing with a small telescope.

* Supporting Educational

Materials

- Background and
Context

What and Why Gallery

Find out more about the people and What are Gaia Alerts? Why are we looking See some images from the Gaia Alerts ° A -t' '-t '
organisations behind Gaia and the Alerts and what do we hope to find? project. C |VI IeS

IVERSITY OF
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http://gaia.ac.uk/alerts

Gaia in the UK

Taking the Galactic Census

Home Mission Gaia UK Science Alerts News Events Education Multimedia Blog Contact

Home » Alerts » Observe

Observe

On this page you can find the kst of recent Gaia Alerts which are suitable for observing with a small telescope. You can find a full list of Gaia Alerts
which were featured on this page on Alerts archive page

Explanation of Alerts table

Alert ID: The name that was assigned to this Alert. Click on the link to see more information about the Alert.

Time: When Gaia first detected this Alert.

RA: The right ascension of the Alert (see see Qbserving advice for more info)

Dec: The declination of the Alert.

Mag: The brightness of the Alert in Gaia magnitudes. For more information on magnitudes, see Observing advice Note that a lower value for
the magnitude means an Alert is brighter, and a higher value means it is fainter.

Classification: What sort of transient each Alert is.

Comment: Any additional information we have about why an alert Is interesting, or information such as its distance,

Desired follow-up: Guidelines on what data we need from telescopes such as Faulkes for each Alert.

Hide/Show Columns:

Alert 1D De Mag Classification Comment Desired follow-up

) This & a thermonuciear SN close to maximum
Blue transient with

GaialGahw A 11257248 2503203 1798 SN1Ia faint host visible in
) ' SDSS aka SN 2016ayg

brightness with magnitude ~17.5. Try and get images In
£, rand i filters every two days to watch the SN fade
over the next week

This is a hard one - it's a peculiar thermonuclear
supernova which is very far from its host galaxy. It's
faint (magnitude ~19) and fading fast, so lets watch it
disappear! We'll need 300s exposures inr, i and 2 filters
every three nights

SN candidate offset
from galaxy ESO 254
G 019 (2=0.038917)
by 18 arcsec

91.78404 -45.18118 18. SN I-pec

transient near/in
9 Feb NGCA559C spatially
Galalbada 2016, 27.93208 SN imposter coincident with
00:03 candidate LBV with
previous outbursts

A massive star seems to be undergoing a series of
outbursts which we want to monitor. It could be faint,
s0 we need a 300 second exposure with the LCOGT 1-m

telescopes in the r filter, every 3 days or so.

26 - - The active galactic nucieus in the centre of this galaxy
slowdy rising .
seems to be slowly brightening. It's currently at
magnitude ~18, so lets keep an eye on it: we need
images in u, g r and i filters about every two weeks

GalalGaax 21857701 45.21014 unknown transient in galaxy
core

ala.ac.uk/alerts

This is home for the Gaia
Science Alerts outreach
effort

(Gives access to
- Alerts

- Supporting Educational
Materials

- Background and
Context

- Activities


http://gaia.ac.uk/alerts

Photometric followup: robotic telescopes
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Calibration Server
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http://www.ast.cam.ac.uk/ioa/wikis/gsawgwiki/index.php/Calibration_Server

Combined light curves with
follow-up data

Light curve of ivo://Gaia15ael

The calibration
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MJD Followup data
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Gaial6ady

Details Follow-up
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Thank you all !
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Data release scenario

@® Based on assumption of smooth development and operations!
@® Each release updates the previous and contains significant new additions

@ Science alerts started already

Mid-2016 Positions + G magnitude (~ all sky, single stars)

e Includes more often scanned Ecliptic pole regions
e Hundred Thousand Proper Motions (Hipparcos-Gaia, ~ 50 upas/yr)

Early 2017 radial velocities for bright stars, two-band photometry, and full
astrometry (a, 6, @, Uq+, Us) Where available.

2017/2018 (TBC) full astrometry, orbital solutions for short period binaries,
(Ggp — Grp), BP/RP Spectrophotometry and astrophysical parameters ,
radial velocities, RVS spectra

2018/2019 (TBC) Updates on previous release — including more sources, source
classifications, multiple astrophysical parameters, variable star solutions
and epoch photometry for them, solar system results

2022 (TBC) Everything

2 g@ gaia
PAC . Data releases EWASS - 2015.06.23 - 20/22



