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FBOT

Fast & Blue & Bright*

CSM Interaction Magnetar Spin-down BH Accretion



CSM Interaction

Pellegrino et al. (2022)
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CSM Interaction Proposed Progenitors

High mass-loss rates Compact single massive star
o Radiation-driven wind [ 8 o Helium star

o Wave-driven mass-loss o WR star

o Binary interaction o LBV star

Intermediate-mass star
Massive star in binary



CSM Interaction Proposed Progenitors

Compact single massive star
o Helium star

o WR star

o LBV star
Intermediate-mass star
Massive star in binary

High mass-loss rates

o Radiation-driven wind 3
o Wave-driven mass-loss
o Binary interaction

Extended Envelope: WD + WD
o Shell burning > (Massive Remnant with
o PPI Extended Envelope)

Very Massive Stars



Magnetar Spin-down

Liu et al. (2022)
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Liu et al. (2022)
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Magnetar Spin-down Proposed Progenitors

Compact binary (merger)
o NS + NS
> o NS +WD
o WD + WD/Star

Small ejecta mass

Ultra-stripped star (SN)



BH Accretion - Failed SN
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BH Accretion - Failed SN
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BH Accretion - TDE

Tidal disruption/ Mass fallback Accretion Wind re-processing Transition to
capture + disk formation  + wind outflow thin disk
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BH Accretion Proposed Progenitors

Massive star
(Failed SN)
o BSG

o WR

Need BH
Need accretion

\ BH TDE
o Stellar-mass BH + MS

(Young stellar cluster)
o (?)IMBH +WD



Luminosity (erg s')
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FBOT

CSM Interaction

(Single or Binary)
Helium star

WR star

LBV star

Intermediate mass star

WD+WD
Very Massive Star

Magnetar Spin-down BH Accretion

NS + NS
NS + WD
WD + WD/star

Ultra-stripped star

BSG star
WR star

(TDE)
Stellar-mass BH + MS
(?) IMBH + WD



FBOT Star-forming galaxies

CSM Interaction

(Single or Binary)
Helium star

WR star

LBV star

Intermediate mass star
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FBOT Star-forming galaxies

Type Ibn/lilb SN

CSM Interaction Magnetar Spin-down

(Single or Binary)
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LFBOT

CSM Interaction

(Single or Binary)
Helium star

WR star

LBV star

Very Massive Star

Magnetar Spin-down BH Accretion

NS + NS
NS + WD
WD + WD/star

Ultra-stripped star

BSG star
WR star
<*WR-BH/NS Binary

(TDE)
tellar-mass BH + MS
IMBH + MS
IMBH + WD



LFBOT Star-forming galaxies

CSM Interaction Magnetar Spin-down BH Accretion

(Single or Binary) NS + NS7? BSG star
Helium star NS+ WD WR star
WR star WD + Whistar <*WR-BH/NS Binary
LBV star
Ultra-stripped star (TDE)

Very Massive Star Stellar-mass BH + MS
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LFBOT Star-forming galaxies

Extended CSM (Dust)

CSM Interaction Magnetar Spin-down BH Accretion

(Single or Binary) NG + NST7 BSG star
Helium star RiS i WAED WR star
WR star WIS S WAoo <*WR-BH/NS Binary
LBV star
Ultra-stripped star? (TDE)
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LFBOT Star-forming galaxies

Extended CSM (Dust)
Lack Ni-56

CSM Interaction Magnetar Spin-down BH Accretion

(Single or Binary) NS + g7 BSG star
Helium star RiS i Al WR star
WR star W S W o tar <YWR-BH/NS Binary
LBV star
Ultra-stripped star? (TDE)
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LFBOT Constraints: Star-forming galaxies  Aspherical

CSM Interaction

(s?F?ge or Binary)
Helium star

WR star

LBV star

Extended CSM (Dust)

Lack Ni-56

Magnetar Spin-down BH Accretion
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LFBOT Constraints: Star-forming galaxies  Aspherical

Extended CSM (Dust) H-deficient
Lack Ni-56

CSM Interaction Magnetar Spin-down BH Accretion

(s?F?ge or Binary) s r st BSG star
Helium star RiS i dAin \Q/R star
WR star WD S iRc ) <“WR-BH/NS Binary
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L o Ultra-strinped star (TDE)
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LFBOT Constraints: Star-forming galaxies  Aspherical

Extended CSM (Dust) H-deficient
Lack Ni-56 Engine

CSM Interaction | Magnetar Spin-down ~BH Accretion

(SN2 ) soiis? BSG star
Helium sta RS e inii WR star
WR star T SO U CRTSy <*WR-BH/NS Binary
LBV star
" ..--9 o Ultra-strinped star (TDE)
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LFBOT Constraints: Star-forming galaxies  Aspherical

Extended CSM (Dust) H-deficient
Lack Ni-56 Engine

CSM Interaction | Magnetar Spin-down ~BH Accretion

(gl? : ) ¢ BSG star
Helium sta RiS o WA WR star
WR star WD W Te iy »@@VR BH/NS Binary ﬁ
LBV star
Q Ultra-strinped star (TDE)
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Delayed Merger of WR-BH/NS Binary (Metzger 2022)

1. Common Envelope or Stable Mass
Transfer RLOF Creates WR/BH-NS Binary
Surrounded by H-Rich Disk

Merger does not
immediately happen.

2. H-Rich Relic Disk Accretes, Tightens Binary, and Generates

Radially Extended CSM from Photoevaporation ;; Eng i ne
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Delayed Merger of WR-BH/NS Binary (Metzger 2022)

3. WR Mass-Loss from Earliest Stages of Merger @ H Deficient
Generates H-Poor CSM
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Delayed Merger of WR-BH/NS Binary (Metzger 2022)

4. Tidal Disruption/Disk-Wind Explosion
Synchrotron

radio/mm
w @ Fast + Slow Outflow
/) Lack Ni-56
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Delayed Merger of WR-BH/NS Binary (Metzger 2022)
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Delayed Merger of WR-BH/NS Binary (Metzger 2022)
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IMBH+MS/WD TDE

Extended CSM

Outskirt of star-
forming galaxy

/) mBH



IMBH+MS/WD TDE
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IMBH+MS/WD TDE
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LFBOT Constraints: Star-forming galaxies  Aspherical

Extended CSM (Dust) H-deficient
Lack Ni-56 Engine

CSM Interaction | Magnetar Spin-down ~BH Accretion

(gl? : ) ¢ BSG star
Helium sta RiS o WA WR star
WR star WD W Te iy »@@VR BH/NS Binary ﬁ
LBV star
Q Ultra-strinped star (TDE)
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