Transient Science
with Wide Field Survey

and 3.8m Telescope
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® Frontier of Transient Survey

® KISS (Kiso Supernova Survey)
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Stellar Evolution - Supernova
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Too late with typical 2-3 day cadence



SN shock breakout progenitor star

Breakout
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Figure from N. Tominaga

Star formation tracer |
a‘t high redShift | Figm;e from T. Morokuma
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® Frontier of Transient Survey

® KISS (Kiso Supernova Survey)
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KISS: Kiso Supernova Survey

® Extremely high cadence

® |-hr cadence
® 4 deg? FOV
® 3 min exposure

® ~ 21 mag in g-band
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KISS Ist year
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Kiso observatory Anywhere

cut-out images

KISS database




37 SN candidates
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KISS collaboration

® Survey members

® Tomoki Morokuma (Pl), Nozomu Tominaga, Masaomi Tanaka,
Kensho Mori, Koji Kawabata, Yoshihiko Saito, Nobuharu Ukita,
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 Pavlyuk
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Synergy with 3.8m Telescope
® Rapid follow up

® High speed pointing of 3.8m telescope is
critical (I min, Nagata-san, Kurita-san)

® Rapid communication (< | hr)
Target feed takes ~ 10-60 min

® Automatic response

® Low resolution spectroscopy
(R~500, v~500 km/s)

® [IFU is preferred (Ota-san, Matsubayashi-san)
confirmation image + spectroscopy
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No Transient Left Behind



By-products from R _
high-cadence surve SIS S e

® Variable QSO £=22.8 mag
o ~110 '

® Variable stars

® ~80
(High Galactic latitude)



® Frontier of Transient Survey

® KISS (Kiso Supernova Survey)
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Gravitational Wave -
Electromagnetic Wave Astronomy
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® KAGRA 2017-

® Neutron star merger

® |-10 events / yr

® EM counterpart

Ota-san’s talk




Jet—ISM Shock (Afterglow)

EM sighature from
NS-NS merger

Ejecta—ISM Shock

Kilonova *._
Optical (t ~ 1 day) ™.

® On-axis short GRB

® very rare

® Off-axis radio emission

etzger & Berger 20 12,
® delayed (~1 yr) Ap], 746, 48

® no guarantee of association

® “kilonova” (macronova)

® could be common if r-process occurs



Neutron star merger @ 200 Mpc
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Metzger+12

Soft EOS

Magnitude

Realistic simulation
by MT, Hotokezaka+i
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Days after the explosion







GW alert error box

10 deg x 10 deg
(for example)

Localization with
Schmidt telescope

¥

Spectroscopy with
3.8 telescope

6 deg




Transient Science with 3.8m Telescope

® (Need wide field survey) Kambe-san

® Rapid follow up for
high-cadence transient survey

® Shock breakout of supernovae

® Rapid flare

® Critical role in GW-EM astronomy
® 3.8m Telescope + Im Schmidt (wide field)

® Hope for 3.8m Telescope
® Low resolution spectroscopy (R~500)
® [FU (image and spec, reducing time loss)

® Rapid communication/automatic response



