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Matched source types 

cannot account for all 

observed HE neutrinos

https://arxiv.org/pdf/2309.17139


Neutrinos from SNe

• Neutrino-driven explosion:

H.-T. Janka, Explosion Mechanisms of Core-Collapse

Supernovae, Ann. Rev. Nucl. Part. Sci. 62 (2012) 407

• pp-interaction neutrinos from shocked 

Circumstellar Medium region:

Pitik T., Tamborra I. Angus C.R. et al., 2022, ApJ, 929 163

https://www.annualreviews.org/doi/10.1146/annurev-nucl-102711-094901
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https://www.research.unipd.it/handle/11577/3512296
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But when will the 

emission 

happen?

https://www.research.unipd.it/handle/11577/3512296


Salmaso, Cappellaro, Tartaglia, et. al 2025, A&A, 695, 29

https://www.aanda.org/articles/aa/pdf/2025/03/aa51764-24.pdf


High-energy Supernova neutrino emission
Cosentino, Pumo, Cherubini, 2025, MNRAS, 540, 2894

https://ui.adsabs.harvard.edu/abs/2025MNRAS.540.2894C/abstract


SN explosion parameters & HE-neutrinos
Cosentino, Pumo, Cherubini, 2025, MNRAS, 540, 2894; Cosentino Pumo, Cherubini, 2024,NCimC, 357

● "strong" dependence on Ek, Mej, MCSM and RCSM, confirming what found in other works (e.g. Pitik et 

al. 2022, ApJ; Sarmah et al. 2022, JCAP)

● "strong" dependence on the spatial matter distribution inside the CSM

● analyzing the "whole" (i.e. also post-peak) SN e.m. emission to accurately characterize the 

physical condition of SN progenitor + CSM at explosion

https://ui.adsabs.harvard.edu/abs/2025MNRAS.540.2894C/abstract
https://www.sif.it/riviste/sif/ncc/econtents/2024/047/06/article/13
https://iopscience.iop.org/article/10.3847/1538-4357/ac5ab1
https://iopscience.iop.org/article/10.3847/1538-4357/ac5ab1
https://ui.adsabs.harvard.edu/abs/2022JCAP...08..011S/abstract


Electromagnetic modeling of SN transients

SN 2023ixf

● Spectral-informed modeling through early narrow lines analysis;

● Light Curve modeling from “break-out” up to late post-explosive phases;

● Inference of Explosion and CSM parameters through bayesian and ML modeling;

Buccheri, Cosentino, 

Pumo, NCimC, 2026, submitted

Pumo, Cosentino, Pastorello et al., 2023, MNRAS, 521, 4801; Pumo & Cosentino, 2025, MNRAS, 538, 223; 

Cosentino, Pumo, Cherubini, 2025, MNRAS, 540, 2894; Cosentino, Inserra, Pumo, 2026, A&A, accepted;

https://academic.oup.com/mnras/article/521/4/4801/7084043
https://academic.oup.com/mnras/article/538/1/223/8019790?login=false#506845924
https://ui.adsabs.harvard.edu/abs/2025MNRAS.540.2894C/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv251025018C/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv251025018C/abstract


Cosentino, Pumo, Cherubini, 2025, MNRAS, 540, 2894

SN 2023ixf

● Optimization of time-window for neutrino signal research through e.m. information;

● Significance of neutrino signals considering astrophysical muon background;

● Estimation of Cosmic Rays production efficiency in young SN explosion;

https://ui.adsabs.harvard.edu/abs/2025MNRAS.540.2894C/abstract


Further comments and future perspectives

● A physical interpretation of initial brightness and spectral narrow features can reveal the 

effective CSM-ejecta interaction in SN events (e.g., Tartaglia et al., 2025, A&A, 703, A177);

● Machine learning and Bayesian networks could be used to speed up the explosion 

parameter inference (Cosentino, Inserra, Pumo, 2026, A&A, accepted; Grassia, Cosentino, Pumo, 

Mangioni, 2025, lEEE, proceeding; Grassia, Cosentino, Mangioni, Pumo, Sci. Reports-Nat., submitted);

● The observation of neutrinos from SNe could provide definitive evidence of the CSM-ejecta 

interaction process (e.g. Cosentino, Pumo, Cherubini, 2025, MNRAS, 540, 2894);

● SNe around 5-20 Mpc, such as SN 2023ixf and SN 2024ggi, are ideal candidates for the 

search for high-energy neutrinos through large-volume neutrino detectors like IceCube and 

KM3Net (e.g. Buccheri, Cosentino, Pumo, NCimC, submitted; Pumo et al., A&A, in preparation).

https://ui.adsabs.harvard.edu/abs/2025A%26A...703A.177T/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv251025018C/abstract
https://ieeexplore.ieee.org/document/10974805
https://ieeexplore.ieee.org/document/10974805
https://ui.adsabs.harvard.edu/abs/2025MNRAS.540.2894C/abstract


Up next

Foster collaboration between supernova and neutrino researchers

Compute detection probabilities based on observations
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