Prompt Observations of Transients:
Synergy with Wide Field Survey
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Optical Transient Search

Survey Diameter FOV DI-Toldy Area/
(m) (deg’) | (R mag) |day(deg?)
LOSS 0.76 0.0l 19 galaxy
CHASE 04 x4 0.03 19 galaxy
ROTSE-III 0.45 3.42 18.5 450
KISS 1.05 4 21 100
PTF 1.26 7.8 21 1000
Pan-STARRS 1.8 7 21.5 6000
SDSS-I1I p R 1.5 22.6 150
GOODS (2.5 (HST)| 0.003 26 0.04
SNLS 3.6 | 24.3 2
SkyMapper 1.3 5.7 ply] --
Subaru/HSC 8.2 1.75 26.5 3.5

(partly taken from Rau et al. 2009, PASP, 121, 1334)
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Theoretically expected

GRE afterglows

Luminous
Supernovae

Disruption
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Classical Novae

ova

0.01 0.1 10
Decay Time (days)

Figure from LSST Science Book
(after PTF collaboration, Rau+09, Kasliwal+,Kulkarni+)




The moment of supernova explosion

progenitor star

Tominaga+09
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SN shock:
breakout

Magnitude
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* New window to study supernovae
(progenitor radius/mass, explosion energy)
* Tracer of star formation at high redshifts



KISS: Kiso Supernova Survey

2012 Apr: Dry run -
2012 Sep: Main survey -

® Extremely high cadence
® |-hr cadence <= 2-3 days
® 4 deg? FOV (KWFC)

® ~ 21 mag in g-band (3 min)
® ~50-100 deg? /day
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KISS collaboration

® Survey members

® Tomoki Morokuma (Pl), Nozomu Tominaga, Masaomi Tanaka,
Mieko Matsumoto, Kensho Mori, Koji Kawabata (and Hiroshima

Michael Richmond, Yuji Urata

® Indian Institute of Astrophysics

® Devendra Sahu

® Carnegie Supernova Project (CSP)

® Eric Hsiao, Maximilian Stritzinger, Mark Phillips, Nidia Morrell,
Carlos Contreras, Francesco Taddia

® Telescopio Nazionale Galileo (TNG)

® Paolo Mazzali, Emma Walker, Elena Pian

® SNFactory
® Greg Aldering

® Russian Institutes
® Dmitry Tsvetkov, Nikolay Pavilyuk
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SN shock:
breakout

Magnitude

Tominaga+
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* New window to study supernovae
(progenitor radius/mass, explosion energy)
* Tracer of star formation at high redshifts









Kiso observatory Anywhere

cut-out images

KISS database
Standard pipeline

o 8
e

Transient pipeline

L ST
\ v

L .1
T
™
o

V)




/&
> f




51 SN candidates (as of 2013 May)
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Synergy with 3.8m telescope

® Rapid follow up
® Fully utilize high speed pointing

® Rapid communication (< | hr)
(Automatic response?)

® Low resolution spectroscopy
e A 00, Vo2 00 KDNLS)
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Trial with 188cm/KOOLS

® Coordinated observations
with Kiso and Okayama
2013 Sep - (4 nights equivalent)

® Combined with other KOOLS proposals

® Low-res spectroscopy for SN candidates
(< 19 mag) WITHOUT DELAY

~ 5 SNe (~ 0.1 shock breakout) /month




“One-click” reduction for KOOLS




Summary

® Frontier of transient survey
® high cadence (< 1d)

® KISS: Kiso Supernova Survey
® |-hr cadence survey for SN shock breakout

® ~50 SN candidates so far
- (no shock breakout) _ ’
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