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Core-collapse Supernovae
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Core-collapse Supernovae
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Core-collapse Supernovae

R=R*+V(t'texp) =R*+C(2E/M*)1/2(t'texp)
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SN shock breakout theory




Supernova Shock Breakout
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Supernova Shock Breakout

1987A progenitor: BSG with R«=50Re, Mx=14.6Me
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Supernova Shock Breakout

1987A progenitor: BSG with R«=50Re, Mx=14.6Me
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SN Shock Breakout Light Curves
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SB light curve in a fixed band

30min 0.3day 1day

BBNY RCOBAEEZDE, £ —

- - =-BSG thermal

—d_ L_: L*ﬁ;’ﬁﬁ(;:ﬁ%} |~ ~ ~BSG nonthermal

1
N
T

Nakar&Sari (2010): analytic SB light

i
[\
T

curve model

M [Absolute Magnitude]

\Y

cooling envelope phase H* 2nd peak

G O A

107

Nakar & Sari (2010) ~ "™e 9]

[ 144 —1224s—0.37 p2.46 0.3 ,.—4/3
T 10" ergs™ Mo~ Reyy Esi by <1
RSG — =G

SR gy 0.96
3 x 102 ergs™ ' M Rsoo ES7°1; iz

da

[ —0.22 0.12 1;0.23 ,—0.36
RSG —
—0.13 p0.38 170.11 ,—0.56
3eVM;BROAB RN, fy <.




SB light curve in a fixed band
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Kepler Observation: KSN 2010d
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High Cadence Transient Survey (HiTS)

Forster et al. (2016): Dark Energy Camera
(DECam:4m)ic K 5T —\A1 (2hr cadence)

SB non detection (2013-2015)

BRETCELGD-IcTED S, AEBEDET
JURRSGE LTEHRT HENDHIBRICDODWT L, |

E%Eﬁ:_a Z Y (_E % *—* ETC v6 + pred. cond.
O ®® ETC v6 + obs. cond. [
V-V Observed

Table 1
Selection of Large-field-of-view (FOV) Optical Astronomical Cameras
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Camera Area Field of View Etendue Pixels
(m?) (deg?) (m” deg®) (Mpix)

Kepler 0.7 115 81.5 94.6"
HSCP 52.8 1.5 79.2 870
DECam 11.3 3.0 33.9 520
PanSTARRS-1¢ 2.5 7.0 17.5 1400
iPTF¢ 1.1 7.8 8.6 92

SkyMapper 1.4 S 8.2 256
KMTNet® 2.0 4.0 8. 340
QUEST! 0.8 8.3 6.5 40.3
LSST® 9.6 344.2 3200
ZTE" 1.1 47 51.7 576
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High Cadence Transient Survey (HiTS)
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Shock breakout in a thick wind?
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Shock breakout in a thick wind?
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Flash spectroscopy

Gal-yam et al. (2014), Yaron et al.(2017): @ EFE R H 5 <10-20 hoursT

spectroscopy
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Flash spectroscopy

Gal-yam et al. (2014), Yaron et al.(2017): @ EFE R H 5 <10-20 hoursT

spectroscopy
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Flash spectroscopy

Gal-yam et al. (2014), Yaron et al.(2017): @ EFE R H 5 <10-20 hoursT

spectroscopy
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Rise-time of type IIP SNe

Gall et al. (2015), Gonzalez-Gaitan et al. [ sz
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Rise-time of type IIP SNe

Gall et al. (2015), Gonzalez-Gaitan et al.
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Summary




