Current status of UK transient work for LSST
Ken WV. Smith
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Informatics & Statistics UK Point of Contact » Stephen Smartt (primary PoC for Science Collaboration, specialising in Transients), Aleks Scholz (Variable stars)

Infra-red UK Mailing-list address  lusc-var@)jiscmail.ac.uk

Large Scale Structure Working Groug LSST Project Site https://tvs.science.lsst.org/

Particle Physics
Photoz Working Group of the DESC

2 Joining the LSST Science Collaboration

Solar System
The US LSST project description of this Science Collaboration is as follows : "The LSST Transients and Variable Stars collaboration focuses on the transient sky,

Spectroscopy including a large and diverse range of phenomena: variable events, periodic or not, explosive and eruptive transients, and geometric transients (e.g. eclipsing binaries and
planets). Variability is a tell tale of the nature of the object observed, but it also enables galactic studies (the mapping of the galactic structure), extragalactic studies (the
characterization of the intracluster medium), and cosmological studies. Because of their physical and phenomenological diversity, the object we study span a wide range of
Strong Lensing Working/Analysis Grc timescales, and present themselves in a range of brightnesses, and colors. LSST also holds great potential for discovery of new transient phenomena, especially at the

Stars, Milky Way, and Local Volume

Supernova Working Group of the DE! very short and very long time scales.”

In the UK we view the nature of the science requirements and exploitation for “Transients” and "Variable stars" to be different, with some overlap areas.
Therefore we have two points of contact for this Science Collaboration (S. Smartt and A. Scholz, with contact details above).

Theory and Joint Probes Working Gre¢

Time-domain Follow-up

Those of you who are LSST:UK Pls (as joint affiliates) or Junior Associates, can apply to join the US collaboration. Apply @https://tvs.science.lsst.org/apply)

Transients and variable stars
S. Smartt has applied, and was approved, although the process took a long time and formal notification was not obvious. We would encourage all approved LSST:UK

Variable Stars Working Group of the : scientists to go through this procedure. If and when you do, please add your name to the list at the bottom of this page. Note that the following is an incomplete, example
list of people in the UK who expressed interest in this area. This list is illustrative and is not used as a project definition list, or email list, or anything else like that. So don't
panic if you are not on it. Add your name, and apply on the above US based project site.

Weak Lensing Working Group of the

WFIRST

LSST:UK focused work

ale ” .
Open #app-switcher on this page in a new tab
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TVS Science Collaboration

Home Projects Subgroups Documents Apply

Home » LSST Transients and Variable Stars Membership Application

LSST Transients and Variable Stars Membership Application

Affiliation *

Current interests (Full sentences; 50-500 words) *

VY,
Please include a description of your current scientific interests and of your area of expertise, and their relevance to the LSST survey and its preparation (500 words

maximum)

Proposed Contribution over the next two years *
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Through a generous matching ) .
LSST Science Collaborations

There are currently ten LSST Science Collaborations. Additional information about their work and membership can be found

grant from Charles Simonyi and
Bill Gates, the LSSTC is able to

invest in a new science research at the links below or by contacting the individual chairs, or the LSSTC Science Collaborations Coordinator (LSSTCSCC),
initiative called Enabling Science. Lucianne Walkowicz.
The initiative will help advance the

science of cosmology, astronomy,

Galaxies#

Michael Cooper (UC Irvine); Brant Robertson (University of California, Santa Cruz):
and physics in support of the LSST PE y

project and its accompanying big
data. Stars, Milky Way, and Local Volume &

John Bochanski (Rider University); John Gizis (University of Delaware); Nitya Jacob Kallivayalil (University of Virginia):
As a recipient of an LSSTC grant in

2015, CIERA/Northwestern's

LSSTC Data Science Fellowship
Program # (DSFP) wll enhance a

traditional astrophysics

Solar System =

Lynne Jones (University of Washington); David Trilling (Northern Arizona University);

curriculum--extending a strong
physics education to one that
encompasses computational
techniques, programming skKills,
data management, statistics, and
data analysis.

Dark Energy &

Rachel Bean (Cornell University); Jeffrey Newman (University of Pittsburgh);

Active Galactic Nuclei®

Niel Brandt (Pennsylvania State University),

Transients/variable stars® >
Federica Bianco (New York University); Ashish Mahabal (Caltech),

Large-scale structure/baryon oscillations

Eric Gawiser (Rutgers The State University of New Jersey); Shirley Ho (Carnegie Mellon University),

Strong Lensing
Phil Marshall (KIPAC),

Informatics and Statistics®

Tom Loredo (Cornell University). Chad Schafer (Carnegie Mellon University).
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LSST QUB March Meeting

*Overview of Data Access Centre

*Overview of science objectives / applications for LSST
*Pan-STARRS (& ATLAS) applications developed and running at QUB
*Object context classification

°Mach|ne Iearnlng applled to massive data sets

i .:"’ ". ,0;-.‘.‘.'. '. - : . -: ﬁ " \ ¢ . . l ‘. ‘ , 5 . ' ) '\:'. N . ".""\ . . . [ fe—a 3 :. o> - ¥, ¢ ""‘ . : y 'J ‘l'-f-':.v:' ’ .90 = -.'l : . o | .
G ASYN T s F 74T : R Ny B o 1{ ( ' : fdaok ol | p Y ~N % ol A N o YL MRt e Ry B » L -
- L | g i | ' >~ ” ) \ X - - ( P P * a .e
' rhir s -';" ~7 . y — al »)' | N e E" g — Q~' » V‘ al s m \ :' a ) | .\"!: ] '@.‘.n;s ) ‘gn-'r ‘,. ".:.'-! '.;‘ =Q. ‘ '.~.. > L W -r 4 | A A A "’._51 P g “'}‘ c.' J' y’ N -‘
KOS AN s e T | HSSRE e A ol v Ryt ol i L Al B A AN ) RIS 2 T S T

s | | A e g I N - v '
- sl o " - - o - ¢ el > —
. \ . Xt g '. A Ty s LS » \f'-q N
.t d - i} - el T h ” :

AL



Data Stream #1: Panoramic Survey Telescope and Rapid Response System
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PS| & PS2 80 x 4800 x 4800 pixel chips (0.259"/pixel)
= | .4 gigapixels

/ square degrees field of view

Haleakala, Maui, Hawai' it 2 Telescopes located together on Haleakala
(3050m, 10,000ft) PS2 is undergoing commissioning

Difference Detections ingested since June |st 2013 (with
some operational gaps)




PSST Exposures Processed (s = 1278, stamps = 2.5T8)

| billion objects, 2.2 billion detections
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The Pan-STARRS Survey for Transients (PSST) - first announcement and public release, M. Huber et. al., ATel #7153




PSST Exposures Processed (s = 1278, images = 2.5TB)

/7,136 Objects Promoted

The Pan-STARRS Survey for Transients (PSST) - first announcement and public release, M. Huber et. al., ATel #7153
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home confirmed good possible attic eyeball garbage custom
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Data Stream #2:Asteroid Terrestrial impact Last-Alert System

John Tonry / Larry Denneau Larry Denneau

ATLAS STA 10500 x 10500 pixel single chip (1.86"/pixel)
= | 10 megapixels

ATLAS Haleakala 3
(3050m, 10,000ft) 29.4 square degrees field of view

Lahaina
Kahului '
Hana
Kihei

2 Telescopes on Haleakala and Mauna Loa
(MLO not yet fully operational)

ATLAS Mauna Loa “* """
(3397m, | 1145f¢)...... ¥ .

Difference Detections ingested since December 21st 2015




ATLAS (Haleakala) Exposures Processed (pB = 24568, stamps = 500G8)

300 million objects, 500 million detections

75°

Discovery and Classification of 3 Type Supernovae by ATLAS, J. Tonry et. al., ATel #8680




ATLAS Exposures Processed (pB = 245GB, images = 500GB)

429 Objects Promoted
(Still tuning the filtering algorithms + Machine Learning)
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Discovery and Classification of 3 Type Supernovae by ATLAS, J. Tonry et. al., ATel #8680
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Diff Detections ingested from ATLAS
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Datastream #2a: ATLAS Billion Stars

Same star in diff data

Days since Earliest Detection
30 40

Non-diffed data variable star
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Ari Heinze, University of Hawaii

ATLAS will produce | Billion Star + 1000 point lightcurve
data based on non-diff data required.

Conservative estimate of database size = at least |100TB

per year database, assuming 100 bytes per detection, plus
insertion rate of 64K detections / sec.

Good test data for LSST qServ!?
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57460

target (c) mjd: 57513.39926
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ref (c) mjd: 57513.39926 diff (c) mjd: 57513.39926

ref (¢) mjd: 57513.38725 diff (c) mjd: 57513.38725

Ty

T
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57510

(orange data missing because star was brighter when reference image created)

Possible Associations

SDSS DR12

WIKISKY
SDSS DR12 Navigate
NED: 2 arcmin radius
LEDA: 10 arcsec radius
SIMBAD: 10 arcsec radius
Galactic Extinction




What Next!?

*Understand how to subscribe to LSST Transients

*Find out how to get stamps around transients

* Apply filters + machine learning to catalogues and stamps
* Apply context classification

*Disseminate the transients data to the community

*Complete/Tune ATLAS diff detection pipeline - including context classification
,'Traln the machlne Iearnlng classifiers (both catalogue and plxel)
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