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main contribution to PISN rate from

Pop II stars main PISN progenitors, not Pop III

possible indications to future observational campaigns from host galaxy properties

single galaxy (      ,     ,    ,    )  contribution to PISN rate

PISN contribution from binaries similar to single stars



where are the PISNe?

intrinsically few observational issues

Follow-up

PISN detection rate with JWST



Back-up slides



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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Galaxy Stellar Mass Functions
(GSMF) Fundamental 

Metallicity Relation
(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



Chruslinska and Nelemans 2019

Galaxy Stellar Mass Functions

low-mass end slope

analytical fits to observations

combine several determinations



Galaxy Main Sequence

Popesso et al. 2022 Chruslinska et al. 2021



Z evolution

Curti et al. 2020
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Pop II stars main PISN progenitors, not Pop III
peak of PISN rate at

Pop III

CAVEAT: SFRD and IMF at high z highly uncertain

Pop III SFRD Hartwig et al. 2022



to

PISN rate



FMR Mannucci et al. 2010



criterion



FMR Mannucci et al. 2010



FMR Mannucci et al. 2011


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62

