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Transient Industry

ASAS-SN
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The Supernova Zoo
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Rapidly evolving transients
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AT 2018cow (ATLAS18qgn)

Perley et al. 2018

Prentice et al. 2019
Ho et al. 2019
Mariusz Margutti et al. 2019

Gromadzki Cow, Camel and other explosive animals

at CGCG 137-068 (z = 0.014, d ~ 60 Mpc)
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Spectroscopic evolution
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SED and BB evolution BB+ 075
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Comparison with other transient
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Comparlson with other tranS|ent
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TDE by IMBH ?
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fv [mJY]

Fx [10712 erg/cm?/s]

X-ray and radio observation

Redshifted Hel (0.01c) and
Balmer emission (0.02c) appear

Emergence of Hel, Call, OI,
z-band excess

IR excess appears Lines evolve ‘l‘)’llgeward
and develop ge shape

broad (> 0.1¢) feature | Hell (0.03¢)

50.0
10.0 1
m  SMA: 230.6-234.6 GHz
W SMA: 341.5-349 GHz
O ATCA: 34 GHz
0.5
10.0 3
Plateau phase
1.0 1
0.1{ — XRT 0.3-10 keV V 1020 keV B 40-80 keV
@ 3-10keV A 20-40 keV
10!

Days (observer frame) since MJD 58285.0 (2018 June 16 UT)

Mariusz

Gromadzki Cow, Camel and other explosive animals

0.0010

" Disk-reprocessed
Spectrum

0.0001

Specific Flux (keV Photons cm™ s™' keV™')

@ NuSTAR @ INTEGRAL

ad PR Al

102

Ho et al. 2019

10 100
Energy (keV)

Margutti et al. 2019

P.13



1042 5
1 O G H 1 GRB111209A /SN2011kI Swift J1644+57
Z - GRB030329

10" 4

1040‘ ZTF18abvkwla 05D2bk
= GRB130427
lcn 06D1he
%0 10%9 4 CSS161010
._:.J 2009bb Doygie
~ SN2007bg J - f

N - iPTF16asu

= 10% 1998bw
= ' SN2003L
'g 'PTF15ul; ASASSN 14l
E 1037 o
i < AT2018cow
=
'J 4

103()' |

1035; —— TDE —— Rel. SN

SN *  Fast-luminous transients
— GRB
1034 S ——— ——r—rr i S
109 10! 102 10%
Time [days; rest frame]
LT Meruse Ho et al. 2020

E5E% Observatory  Gromadzki Cow, Camel and other explosive animals



AB magnitude

14

15

16

17

18

. 13-9 . i i
Host properties |
” .
13E T ]
_ ~10°
F ] x . - O
_ ] i A 2.9kp}. s a L]
] ‘Ef 1mcsec. .
10°3 Michatowski et al. 2019
— 22°16'08" { -'-:_ = ?’-‘- 1 .' r—~ k-
§ 06" it )
T P -
aveleng
2 02"
=
Perley et al. 2018 ;
244°00°09" 06" 03" 00"  244°00'09" 06" 03" 00"
RA [deg] RA [deg]

-60 =50 -40-30-20-10 0 10 20 82 83 84 85 86 87

o B _— Z (12 + log,(O/H)] (D16)
Q*igﬁéﬁ g \S/arsaw-t Mariusz i .
¥ G by Gromadzki  Cow, Camel and other explosive animals Lym an et al. 2020



Compact central

Un-shocked CSM iz
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Evidence of compact object
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KOALA: AT2018fug, ZTF18abvkwla
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CAMEL: AT2020xnCT
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Summary

Table 2. Central X-ray “Engine" Models for AT 2018cow

Model Ejecta Mass/Velocity Engine Timescale CSM? He? H? Reference
NS-NS Merger Magnetar X v X X X 1
WD-NS Merger v v X X X 2
IMBH TDE v Maybet X v v 3
Stripped-Envelope SN + Magnetar/BH v v v Maybe X 4
Electron Capture SN + Magnetar v v v v v 5
Blue Supergiant Failed SN + BH v v v v v 6
SN + Embedded CSM Interaction v v v v v 7
Rate ~ 107 yr''Mpc
Uiy Merusz Margutti et al. 2019
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SN 2019bkc
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SN 2018kzr

Flux, 10~ 1%erg s~! cm=2 A1

: | i . 43.5 Tes
4 iCall iFell iFeml isi —— Magnetar +0.02M, *°Ni
' ' H ' +1.895 d < - — Pure magnetar - i
43.0 - - = Pure *Ni decay { 3
Ultra-stripped He star
42.5 I
3 ey :
0 42.0
o
o
S 41.5
2 3 y
: +2.825d = )
! : U>41'0
! : = v v
A iy 40.5
1 . ‘
: w*'t —— Edge-lit double det. / Model L
3 v ‘N'u‘.v i I +3.750 d 40.0 - = He layer det. / Model S
: Z U - - - Edge-lit double det. / Model S
. 'y d
. | 5 O ORI fi, & B 39.5 He layer det. / Model L
0 : : : : 0 10 20 30 0 10 20 30
: : : : Phase, days Phase, days
3000 4000 5000 6000 7000 8000 9000 10000

Wavelength, A

- McBrien et al. 2019

University Mariusz . .
" Observatory  Gromadzki Cow, Camel and other explosive animals P.22




