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PISN contribution from binaries similar to single stars

possible indications to future observational campaigns from host galaxy properties

single galaxy (      ,     ,    ,    )  contribution to PISN rate
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intrinsically few observational issues

PISN detection rate

James Webb Space Telescope

Nancy Grace Roman Space Telescope

Euclid

Vera Rubin Observatory

Zwicky Transient FacilityULTIMATE-Subaru
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PISNe more rare than CCSNe 

Possible reasons for missed observation

PISNe only at high z (low Z environments) too dim to be observed

stellar Initial Mass Function (IMF) does not extend up to PISN range

stars with mass > 300     observed (stellar mergers?)

PISNe preferentially in dusty environments emission blocked by dust

assuming theory of stellar evolution is correct



near-infrared band

large amounts of radioactive 56Ni

PISN emission

up to

typical luminosity of
Core-Collapse Supernovae (CCSNe)
routinely observed in Local Universe

expected PISN luminosity

early times later times

conversion of kinetic and radiation energy 
into thermal energy
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(FMR)

Davidson et al. 2017, Weaver et al. 2023 Speagle et al. 2014, Popesso et al. 2023 Mannucci et al. 2010, Curti et al. 2020, 2023

Galaxy Main Sequence
(MS)

Galaxy semi-empirical model
Boco et al. 2021, Chruslinska et al. 2021, 

Popesso et al. 2022, Curti et al. 2020
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Galaxy Stellar Mass Functions

low-mass end slope

analytical fits to observations

combine several determinations



Galaxy Main Sequence
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Pop III

CAVEAT: SFRD and IMF at high z highly uncertain

Pop III SFRD Hartwig et al. 2022
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SEVN + hardening

(Mapelli et al. 2021)

FASTCLUSTER
(Iorio et al. 2023)

isolated stellar/binary evolution

PISNe in dense star clusters

dependence of PISN production efficiency on cluster properties 

Manuel Arca Sedda, Lavinia Paiella, 
Cristiano Ugolini, Benedetta Mestichelli 

STARC
Manuel Arca Sedda
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