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| L~ 10%- 1075 Lsun
First Star (for 100-1000 Msun)

10
JWST (50)

(e.g., Bromm+01, Stiavelli+09, Bromm & Yoshida 11, Rydberg+11)



First Supernova L ~ 10'° Lsun
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“Superiluminous” Supernovae

(Quimby+10, Pastorello+10)

Blackbody (T=150000K)
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MT, Moriya, Yoshida+12

Figure courtesy of Takashi Moriya



26.5 mag
~ 0.1 ujy
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AB = 26.5 mag

(@ 1-4 um)
100 deg?

6 visits in 0.5 yr

10-4 - 10-3

MT, Moriya, Yoshida+12



IMF by Number Count of Supernovae

Salpeter

* Completeness
* SN rate

Transient survey
with Subaru/HSC




Detecting First Supernovae

14 16 18 20
Redshift

AB = 26.5/25.5 mag (@ |1-4 um)
2000 deg?
6 visits in 0.5 yr




Redshift

Redshift record

Quasar
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Redshift
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Short GRB
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Optical Counterpart of GW Source?

Short GRBs @ z ~ 0.5
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Discovery time after the burst (hr)

Monitoring nearby Universe
with high cadence




Transient Survey

Survey Diameter FOV Depth Area/day
(m) (deg?) (R mag) (deg?)
HONN 0.76 0.0 |9 1000 galaxy
ROTSE-III 0.45 3.42 18.5 450
PTF |.26 /.8 21 1000
Pan-STARRS |.8 7/ 21.5 6000
SDSS-II 2.5 |.5 22.6 150
SNLS 3.6 I 24.3 pi
GOODS | 2.5 (HST) 0.003 26 0.04
2N@ 8.2 .75 26.5 .75
KISS .08 4 21 100

(partly taken from Rau et al. 2009, PASP, 121, 1334)
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k774 Kliso Supernova Survey
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® Extremely high-cadence SN survey
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® Time: | -hr cadence




Optical-GW Astronomy

® Dedicated I m-class telescopes

® Survey method

® Blank field survey

® Targeted survey

® Time resolution

:
™ IV . . t " 'n'_ ' d S nll .
R - T S s AT R s o S Sl St S i ) i
> I o G S N e N e Al AR LA R . b et .’ Ny T N e A TO

A D e,




(BARI) 2020FKDIEEWHASR
FHEH
IR —RA T —
Euclid/ WISH/WFIRST
Deep survey # JWST
Follow-up
IR EDBHEIRFAE

> " ",-t' B -
L, o DS e .'-, B e e Y b
s N . - 4 A &

SPICA

el






messenger Astronomy

Multi-
(EM+GW+Neutrino)

ga+ 11

AR

0.01 (/Msun)

ic SN rate
|l SN/ 100 yr

| (Msun/yr)

Galact
IR monitoring Galactic center
with high cadence




GRB-SN connection

031208

Bufano+12

1052
Eiso (erg)

GRB 980425/SN 1998bw (z=0.0085)
GRB 030329/SN 2003dh (z=0.1685 )
GRB 031203/SN 2003Iw (z=0.105)
XRF 060218/SN 2006aj (z=0.033)
GRB 100316/SN 2010bh (z=0.0591)
GRB 120422/SN 2012bz (z=0.283)

GRB 980425/SN 1998bw
(ESO)
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SN + Host (+AG)
Host spectrum
SDSS template
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® Rapid ToO
TMT with ... e Opt-NIR spectrograph

® Polarization
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Supernova and IR Emission

Circumstellar

Heavy elements . dust

Kinetic energy
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Supernova
dust

Dust formation

IR observation by stellar wind / SN




Prospects for SPICA (SN at 5 Mpc¢)

SN at 5 Mpc (t = 30 yr) Confusion limit (3m)

Astronomical silicate /@euchﬁ in preg
4

SN dust y
Shocked CS dust . Herschel

IS dust echo

Imaging
(Ihr 5 sigma)

100

Wavelength (um)
MT, Nozawa, Sakon, Onaka+12, Ap), 759, 173
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