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* Broad-line properties in spectra

Explosion energy >> neutrino-powered energy

e Star-forming dwarf galaxies
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® Millisecond Magnetar central engine
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. Fitting Results
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. A universal relationship
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Magnetar parameters of SLSNe and FBOTs are
obtained by fitting lightcurves (Yu, Zhu et al.
2017; Liu, Zhu et al. 2022)

Magnetar parameters of SNe Ic-BL and GRB-
SNe are obtained following Arnett relationship
(Lyman et al. 2016 ; Lv et al. 2017; Taddia et al.
2019)

The boundary between FBOTs and other three
types of transients is 1 Mg, .

GRB-SNe could have higher-mass progenitors

Strong universal relationship, indicating common origin for these magnetar-driven explosions




. A universal relationship: a common binary origin!
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® Evolve close-orbit Helium star
binary

* SLSNe, GRB-SNe and SNe Ic-BL are originated

from My, ; > 5 Mg helium stars in binary systems

with P, . <2 days.

orb,1

* FBOTs are originated from My, ; <5 Mg ultra-

stripped helium stars in binary systems with P, ; <

10 days.

Tidal acceleration can explain the universal relationship of SLLSNe, GRB-SNe, SNe Ic-BL. and FBOTs!




. Normal SN Ic: close-binary at high-metallicity envirnoments
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H-envelope stripping by binary interaction: mass insensitive
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Even rate densities are consistent
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Formation pathway
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. MS companion could result in SLSN bumps
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by the pulsar wind is
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MS star can be completely evaporated within

magnetar spin-down timescale.




. MS companion could result in SLSN bumps
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* Late-time bump: PW heats the evaporated

materials and ejecta



. MS companion could result in SLSN bumps
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. Summary

In our unified model, we can conclude

* FBOTs: magnetar-powered ultra-stripped supernovae

* SLSNe, SNe Ic-BL, and GRB-SNe: core-collaspse My, ; > 5 M helium stars in close binary
systems formed through common-envelope evolution and stable mass transfer channel. GRB-SNe
progenitors could be more massive.

* We can explain the origin of bumpy SLSNe and late-time broad H-alpha lines.

* These supernovae could be progenitors of NS mergers.

Open question:

Why are SLSNe, SNe Ic-BL, and GRB-SNe different?



