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Supernovae: why we care

e |uminous, extreme events (big explosions are cool!)
e Represent end states for stellar evolution

e Many kinds of stars, so many kinds of SNe
(Ia-norm, Ia-91T, Ia-91bg, Iax, Ib, Ic, Ic-BL,
IIL, IIb, IIn, SLSNe-{I,II}, ...)

e Drive chemical evolution in
our own galaxy and others

e 'Ia-norm” can be standardized

and used for cosmology ,
(Hubble diagram: ANU + LPNHE;

peculiar velocities: ANU + UQ);

“key project” status for SkyMapper)
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Supernovae: why you might care!

e SN search data could be used for other applications
(variable object searches incl. flare stars, RRLe, AGN)

e Constraints: survey strategy is set by SN science
(cadence ~ 3-4 days, fields avoid Galactic plane,
fields may not be contiguous on sky)

e Pipeline is working and running,
catalog of whole survey history
is kept on disk for mining

e Come talk to us if you have :
some science you'd like to do! ’
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The SN search strategy

team: B. Schmidt, R. Scalzo, F. Yuan, M. Childress

Cover ~1000 deg? at a time with 3-4 day cadence.
Monitoring cosmology fields + Shapley, Kepler.

Current strategy: search in gr, trigger follow-up in vi.
Photometry from SkyMapper (+ PESSTO, LCOGT, CSP);
spectra from ANU/WiFeS (+ PESSTO, LCOGT, ...).

SN la Simulated Discoveries - 2001

= Detected
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. Poor Seeing Time [ Final Selection
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SkyMapper SN search coverage

First SN: SMT J21413915-5643445 (type la, z = 0.14)

P
40x visits over | Z - Search to ramp
2000 deg? of sky S = up throughout 2014
since starting 2013 Sept 4 as host galaxy REFs are taken
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Search performance

Median PSF width is 3-4 arcseconds (last 2 month avg.);
this may continue to improve (cf. Wolf talk).

Best limiting magnitude is ~21.5 in g, ~21 in r, about
what you'd expect for a 60-sec exposure in dark time.

19 20 21
Limiting Magnitude
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Search performance

Random forest classifier modeled on Bloom+ 2012.
First 10-fold x-validation: 99% efficient, 85% complete;
may need to re-train now that more data are available.
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Search performance

Subtractions (w/swarp, hotpants): already quite clean.
[]: known asteroid.

200m color
tile first
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Search performance

ite clean.
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10 SNe typed during commissioning

(More to come, esp. rare/exotic SNe like this one!)

9

SMTJ01353283-5757506:
Typed by PESSTO as a SLSN-Ic
similar to SN 2010gx at z = 0.13
(ATEL #5912, 22 Feb 2014)
Paper in prep w/PESSTO
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for display:
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CAASTRO FAQ - my answers

. Is it working?
Yes.

How many SNe will you find?
At least 50 good Ia/year, hope for more once we get
going (need to build up galaxy REF images).

PO E2O

Q: Can you follow up our radio transients? Just a few?
A: Yes. Ask Fang Yuan re: alert system for GRBs.

Q: Can we follow up your optical transients?
A: Please do! Our discoveries will all be public.
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Summary & Conclusions

® We're taking a short break to update simulations of
our survey strategy w/final SkyMapper PSF, etc.

® Still building cache of galaxy reference (REF) images
so finding SNe may be tough for a while.

® Pipeline is being improved incrementally, but this
version is fine for discoveries + quick light curves

® Coming soon: public SN
discoveries, rapid follow-up,
Ia cosmology and more!
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Search design

Lessons learned from other searches:

e Shared resources (disk, SQL, ...) used sparingly,
synchronously; I/O-intensive processes use /ramdisk

e OO Python design modular, fault-tolerant
Any stage can easily be re-run interactively
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Search design

Quality control: click links to debug problems

® 00 SkyMapper SN Search Jor x| S8 2230d AAS Meeting Regls: x | ] s « | AQ Current AAS Job Register

€« CnNhN maipenrai.anu.edu.au:8001/jobstats/list_jobs/run=20131113_000004

Apps L) Reference ) Australia Uinks [ Skymapper [ PESSTO [ OzDES ™% SNfactory Zoo s Omnifocus Extras Coggles i iiNet - Toolbox R, Symbols im HTML (L Other Beokmarks

SkyMapper Transient search

Click on the name of any subtraction to see its log file.
Click on a table header to sort the table by that quantity.
Click on a given failure stage or a failure condition to show only those table entries that have that failure or failure condition.

Results for all 585 jobs in run 20131113_000004
Job Name
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Search design

Quality control: click links to debug problems

e 00 SkyMapper SN Search Job > SkyMapper SN Search Job x| M82230d AAS Meeting Regiet x 1 s | AQ Current AAS Job Register

CHh maipenrai.anu.edu.au:8001/jobstats /sublogfile /sub20131113_000004_2569_r_2013-11-13T00:5

20 Apps L Reference ) Australia Unks ) Skymapper [ PESSTO ) OzDES ™% SNfactory Zoo s Omnifocus Extras Coggles i iiNet - Toolbox R, Symbols im HTML (L) Other Bookmarks

SkyMapper Transient search

Displaying log file for sub20131113_000004_2569_r_2013-11-13T00:59:31_30
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Candidate browser/vetter

SkyMapper Transic: SkyMapper Trans X SkyMapper SN Sear x| M8223rd AAS Meeting xS < ' A Current AAS Job R

C #H maipenrai.anu.edu.au: 8001 /transients /SKY J21413915-5643445

* Apps L) Referemce ] Australia Unks ) Skymapper L) PESSTO L] OzDES ™ SNfactory Zoo s Omnifocus Extras » LJ Other Bookmarks

This transient Is currently classified as: la
Use the form below to change its type

Roid  Star (/7 . VarStar  BadSub « Junk . BadRef . Cand . SN « la . other
Additional comment (no more than 100 characters please):

bbbt

Information from SMT database
Select the filters you want to plot. Click data point in the figure to view thumbnalls and other detalls.
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