Nuclear transmnts

with Gaia
IoA SEES, 24th September 2015

Nadejda Blagorodnova
& Gaia Science Alerts DPAC team




e — e ——

Single Gaia observation = Transit

detection astrometric photometry | radial velocity
and FOV measurements (dispersed | (dispersed
discrimination images) images)

E o o
) m e

Camera:

0.75 deg?

pixel:
Lr 10x30 ym
(59x177 mas)

q- AF6
E- AF7
:1- AF8

EEE
R

—m

i

HEEEET e
i e e s
e

Animation by
Berry Holl,
Geneva

windows
observed:

45 sec

—




detection
astrometric h
photometry

. and FOV
discrimination measurements (di
ispersed

Ez_dial velocity,
i ispersed
images) | images)

__BEEEH

doi: 10,109 \ammv'\nm\?

m&“‘
SOCIETY
{ MNRAS 442, ¥271-342 (2004)

| GS-TEC: the Gaia spectrophotometry transient events classifier

! Nadejda Blagorodnova, * Sergey E. Koposov, '
Mike Irwin' and Nicholas A. Walton'
bridpe CB3 A, UK

! pstitute of Astros of Cambridge. Madingley Koo, Cand
2 poscow MV Lowmonosoy STaie Universiy Sternberx A szroncemica! frstinese. Moscow 119992, Russia
Obreroatory Al Ups 478 Wariaewe, Polamd

2% pukasz Wyrzykowski,‘ 3

ony (laA ) Universiy

‘Warsew [ mvrrsity sdow shie 4, (O

Accepted 2014 Apeil 25 Rocgived 2014 Apail 24.1n cripmal form 2014 Jamsary $

ABSTRAC T

We present = algorithm for classifying the ncarby gransient 09) 1ed by the Gaid

satellite. The algorithm will use the low-resolution spectra from ed § 0
o] the spectra Using

board the satellite. Taking & Bayesian approach, W

aructed reference spectral library and literature-driven priors. We find that for

than 19 in Gaia G magnitace, around 75 per cent of the transicnts will be

f the algonthm for Ty pernovas (SNe 1) is higher

< 18, dropping 1o 8PP ent sl Magni*
varies from 75 10 60 pereent for G < 18, falling

classifier 18 sround 95 per cent for SNe 1 for all
< 19, o8- also estimales

o~ l}mdBZd!urS.\'cl

N
o

ometers on
the newly coa
magnitudes brighter
robustly classified. The efficiency ©
than 80 pereent for magnitudes G
wde G = 19. For SNe 11, the efficiency
10 S0 percent G = 19. The punty of our
magnitudes. For SNe 11, it s aver 90 peroent for objects with G

the redshifts with crrors ofg, <001 and cpochs with upcertainlics o -
.s-1c has been designed to be used on partially calibrated Gaia data.

and SNe 1L, respectively. ¢
However, the cancept cou 1o other kinds of low-resolution spectra classification
for OAGOINg SUTVEYs-

Key words: methods: statistical - techniques: SPECIroscopic = catalogues — SUNVEYs =
supernovac: general.

F(M)[arbitrary units]
-
o1

~=
=

‘||||||t
v,

Tiiaaay,,
'
4‘,‘
ERER
",
T,
'
}

v

IETEERRRRE

.
AL -~

o

03%00 |
2500 6000 - .
AA] 0 0 A0 60
80 100
120

Pixel position

s .
21
Y Rere
-,
IARR )
&
crrnaa

SNla templates from Hsiao et. al 2007




How good is Gaia
detecting nuclear

transits”?
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Scan motion

Background estimation:
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GIBIS: Gaia Instrument and Basic Image Simulator
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Detecting resolved transients

Bulge is brighter
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SN is brighter

Simulation for a 17.5 mag bulge with Re=1 arc sec il
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How this affects the
detectability of

transients?
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Li et. al. 2011
- SN rates per galaxy

il - Absolute magnitude distribution

- Rates per galaxy type
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- TDE Lightcurves from PS1
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Detection process

Source in the

Galaxy detected?

/ \< Gaia catalogue

m_SN < m_lim? New object?

yes }\0 Ino

No detection D m>D lim?

m

Nuclear No detection
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Detection efficiency

Peak(mgy) - Limiting mag [mag]
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Expected number of SNe.
Limiting Magnitude-19

Altavilla et. al. 2012
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TDE vs. SN - nuclear case

Limiting magnitude for candidates G =19

&4 N yr=19+1
4 Nrppyr ' =27+2

Number
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Redshift

Detected TDE = Detected SN nuclear regions
-> Low contamination!




e No noticeable decrease
e in the number of detections
close to nucleus
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Blagorodnova et. al. 2015, submitted.




What is the current

status?




Gaia Alerts - 275 published alerts

- 98 spectroscopically confirmed SN
(SO far) - apparent lack of nuclear SN?

SN II (28)

<1 arcsec?

8

SN Ia (64)
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| New parame;;r-s‘ ~ ﬁ What’s
going on?

Detection probability [%]

Old parameters

20
G [mag]

hitp:/[www.cosmos.esa.int/web/gaialiow 20150409

hitp:/[www.cosmos.esa.int/web/gaialiow 20141205
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http://www.cosmos.esa.int/web/gaia/iow_20150409
http://www.cosmos.esa.int/web/gaia/iow_20141205
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Validation phase and
improvements

gala.ac.uk/selected-gala-sclence-alerts

PESSTO @ Help and Tutorials [ Calendar

@ Customize Firefox [l SAO/NASA ADS C

B8 Bogumi Pilecki @M BBC News - BBC I

Gaia in the UK

Taking the Galactic Cermus

Home  Missir X M3 News Events Educaton Nultmeda Blog  Comtact

You are hare ron Vakdation Prase

erts: Validation Phase

covpiete. and we ire currestly dauseyg
e operational by mid Noverrber 2015

rplermented, based on our
prragion that you a3 the Gaa

software dacovers
g of e journey,

valy selecied ssdset of
of the webpages come with 3
0 alerts & aho dmcribed below

wow (va Conta page and choowe the
Wy of your dama (eg v fp) for inchusion
rateg cbservatones
RUSOL _RISuRs . Avything we uwe will be
s, e1C Then pleiie 40 et 8 now

¥ you putiah any re
dong the lnes of “We

Sacoverics, we would appreciace as acknowiodpement
DPALC and the Mosomenris Scence Alerte Team

Gaia

PAC Sab Dasa Preceming acd Acsbna Senecs (CPAC)

Gaip Egreotan Neowork fae Imaroved User Services

Gaia Main Databas

Alerts science

= Goest Surs with Gala

+ Bxploding sans

« Varablo s

o Cosmology with
Supernovae

FPOrTOVae 10 ONE MiruRe

Moy of Supersovae

Setettons Movie

Alerts downloads

Dawrdoad FUGA Wilam
e 7 ane ‘ol ow-
e Rl (353KE)




Good news?
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What galaxies are detected?

ud Red sequence
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Conclusions

 Real data is more complex than simulated data.

|
|

e Current effort on approaching host galaxy nucleus

* First candidates on non-detected hosts possible
NOW
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