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Transients

Accreting white dwarfs Supernovae |

X-ray binaries Tidal disruption events

Active stars Active galactic nuclei
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Why look for transients in the UV?

e Discover new types of sources/behaviour?

e FEarly UV data can help elucidate mechanisms causing
outbursts

e E.g. novae, dwarf novae, supernovae, TDEs
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Why look for transients in the UV? Gezoris
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Why look for transients in the UV?
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The TUVO Project

e Aim: use currently operational space-based UV facilities to
discover serendipitous UV transients

e \What do we need?

1. AUV facility with accessible real-time data

2. A method for processing images to discover transients
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Swift and UVOT

e Space-based observatory dedicated *RT
to discovery of GRBs (BAT)

e X-ray/UV/optical follow up (XRT,

UVOT) BAT
e Many repeating observations of the
same fields

e All data publicly accessible <6

hours after observations

e Operational for >16 years (lots of
archival data)
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TUVOpipe



Science Template Difference Zoom

TUVOpipe

Image
subtraction
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TUVOpipe
Part I: Download
UVOT data




Template Template

TUVOpipe

Part I: Download
UVOT data

Part ll: Image
subtraction
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Source info
Field: SN2010da

Science

Template

Source designation

- Filter: uuu number
TU VOp l p e gAe:c;1-3§%2194227 \g/r/fsgs sotar: 0
1: 299.563 AGN: 0
b:-79.3935 SN: 0
Archive (uuu): 162 (66) Asteroidf 0
Part I : Down Ioad ;it:aelllar:dz:é; . Special interest: 32
SPM: 20° Variability check
UVOT data J 4.1 2i:r;]r‘1)i:fi]c-i)n8ci:];\lgA
18.5 1 AT: 14.99 yr
var: 0.93 mag
Part Il: I.mage 19.0 o096 mag
subtraction g
19.5 A
[a1]
<
Part lll: 20.0 -
Photometry and ros ]
lightcurve | .
construction 24000 o

Catalog queries

Part IV: Catalog Simbad (1) NED @)
2.88" 1.08"
Type: Assoc* Type: Infrared source

matching and

source
Other matches: ATLAS, XMM, XMM-OM, 12 Vizier catalog matches

Cl ass |f| Cat|o n No matches: SkyBot, Gaia, ASAS-SN (V), ASAS-SN (T), ZTF, VSX, GCVS, TNS, GALEX, HST, PanSTARRS, CVCat, WISE, USNO-B, 2MASS Processed: 2022-01-04 22:06:32
Not queried: SDSS
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Science Template Difference

Source info

- Field: IC10X-1 Source designation
TU VO ’ e Filter: uuu number
p p RA: 5.35633 Variable star: 28
Dec: 59.23227 CV/XRB: 0
1: 119.0949 AGN: 2
b: -3.4157 SN: 0
Archive (uuu): 115 (104) Asteroid: 0

Special interest: 32

Part I: Download La Palma: 59°

Sutherland: -1°

UVOT data e Sonfcancer 1520

4 é Amp: 1.58 mag
18.50
. + AT: 14.9 yr
. 18.75 - rrivecd g
Part Il: Image o
. 19.00 ol : fTrue

subtraction 2

e 19.25

an]

< 19.50 A

Part lll: 19.75 -
Photometry and 20.00 1 +r7.8-
lightcurve 20.25 1

. 54600 55600 56600 57600 58600 59(|)00
construction MJD

Catalog queries

Part IV: Catalog Simbad (1) GAIA ASAS-SN Variables (1) ZTF VSX (1) GCVS (1) PanSTARRS

12" 1.24" 1.67" 1.48" 12" 0.73" Mag: - (G)
- Type: Mira Mag: 12.56 (G, Vega) Type: Mira variable Name: ZTF17aaaeeny Type: M Type: M
matCh | ng and Distance: 3.36*3323 kpc Mag: 14.5 (V) Date: 2021-10-17 Mag: 11.1 - 17.00 V Mag: 11.1
Parallax Sig.: 2.36 Mag: 14.88 (r)

SO U rce Temp: 3300K rb score: 0.4

Other matches: NED, WISE, USNO-B, 2MASS, XMM, XMM-OM, 57 Vizier catalog matches

Ad A A No matches: SkyBot, ASAS-SN (T), TNS, GALEX, HST, SDSS, CVCat, ATLAS Processed: 2021-10-22 12:24:45
classification d
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Source info
Field: SN2010da

Science

Template

Source designation
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TUVOpipe

Part V
(optional):
Long-term UV
light curve
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TUVOpipe _ # V
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TUVOpipe

Daily pipeline output
e List of candidate transients detected in all recent UVOT data
e For every transient candidate
o Short-term (<1 week + template) lightcurve
o Catalog matches and preliminary classification

e Long-term (up to 15 years) lightcurve for transients of high interest
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Results overview

e In 2 years, we processed >100,000 images
e Every day, a few to few tens of real candidate transients are discovered
e Most are variable stars/binaries, accreting white dwarfs, AGN
e A handful are previously unidentified sources or unreported outbursts of known sources,
i.e. sources of high interest for TUVO B
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Sample of TUVO results

e Unreported novae and dwarf novae
discovered (ATELS)
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Sample of TUVO results

e Unreported novae and dwarf novae discovered (ATELs)

e Discovery of new accreting white dwarfs in outburst (Verberne+2020, Modiano+2022a)
e Archival studies of globular clusters (Modiano+2020)
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Take-home message

e The UV range has hardly been explored to search for transients

e Searching for transients in the UV can lead to:

o A better understanding of the physical mechanisms underlying known transient phenomena

o Potentially discovering completely new types of sources or behaviour

e Through our TUVO pipeline, we search all Swift/UVOT data for serendipitous UV
transients in near real-time as well as in the archive

e Initial results show that there is strong potential for interesting discoveries!
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Archival UV studies - 47 Tuc
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Follow-up strategy

e Ground-based
spectroscopy
o 2.5m INT
o 10m SALT

e Further photometric
multi-wavelength
observations (Swift)
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