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1. As a massive star nears its end, it takes on
an onion-layer structure. At this point in its
evolution the star i1s hundreds of millions of
kilometers in radius; only its inner regions
are shown here.
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5. The shock wave sweeps through cool gas

the entire star, blowing it apart. . . :
4. Neutrinos pouring out of the

developing neutron star propel the
shock wave outward, unevenly.




(courtesy Modjaz)

SN types and progenitors
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Gamma-ray bursts
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GRB-SN connection
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Fast-rotating Fe core => central engine

Low metallicity:

- weak stellar winds (low L losses)

- efficient chemical mixing
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See Nakar talk
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Figure 1. Schematic description of the Collapsar’s jet and the cocoon. The
cocoon is composed of two components: an inner “shocked jet cocoon™ and an
outer “shocked stellar cocoon.” The jet cocoon 1s more dilute and hence it
expands after breakout to faster, possibly relativistic, velocities. Also shown are
the different emission components and their angular extent. A typical opening
angle of the relativistic cocoon components (if exist) is ~0.5 rad. The stellar
cocoon is sub-relativistic. As it gets out of the star it engulfs the star and its
emission is practically isotropic.

(Nakar & Piran 2017, Harrison+ 2017)
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The jet cocoon

Density distributions
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The jet cocoon
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Cocoon + SN:
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See also Chandra talk

(Nakar & Piran 2017, De Colle+ 2021)
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GRB 171205A/SN 2017iuk
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GRB 171205A/SN 2017iuk

rapid decay in the X-ray
afterglow emission

> very faint afterglow

anomalous behaviour in the first
day at UV-optical fregs
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GRB 171205A/SN 2017iuk

from near-IR to X-rays
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GRB 171205A/SN 2017iuk

Very early spectra - modeling
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GRB 171205A/SN 2017iuk

Spectral synthesis model (TARDIS code)

Density and abundance distributions

TARDIS'
Exploring supernovae made easy
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+
o flat distribution at high velocities

Mcocoon ~ 0.13 MSun — Ekin ~ 1052 erg

Mejecta ~ 2.9 MSun
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GRB 171205A/SN 2017iuk

Check with other density model configurations
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Ic BL SNe w/o GRBs

Relative number of CC-SNe

~10% of Ic-BL SNe are

“apparently”
associated with a GRB

\

What about the

remaining 90%?¢

(courtesy Stevance)
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Ic BL SNe w/o GRBs

GRB-SN are Ic-BL SNe, but not all type Ic-BL SNe are
associated with a GRB => no relativistic jet emission
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|c BL SNe w/o GRBs
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SN 2020bvc

Light curve of SN 2020bvc
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SN 2020bvc

SN 2020bvc spectral series SN 2020bvc spectral series
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SN 2020bvc

Check again with density model configurations
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Photometric behavior
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(150) dk154-targets-bot - (277)

dk154-targets-bot

+ Target ZTF24aaealqu at 2024-02-23 09:17, see:
FINK: fink-portal.org/ZTF24aaealqu

Lasair: lasair-ztf.Isst.ac.uk/objects/ZTF24aaealqu

ALeRCE: alerce.online/object/ZTF24aaealqu
coordinates:
equatorial (ra, dec) = (24.4890,+31.98088)
galactic (I, b) = (134.3031,-29.86164)
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~ Atlas data updated
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Summary

Jet-driven SNe give rise to jet-cocoon stellar shocked emission @ UV-optical
High-velocity broad absorptions in very early spectra

Synthesis modeling points out to:

- tlat, high densities at vexp > 50,000 km/s

- enhanced IME and Fe-peak abundances due to shock nucleosynthesis

GRB-less Ic-BL SNe could be engine-driven choked-jet explosions

Smoking gun: neutrinos? GWs?2 High-energy?
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Thanks!



