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Supernova 1987A and Neutrino Physics
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Many Models for DM-Neutrino Interactions!
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1. Dark Matter Production

Neutrinosphere
        R = 22 km
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Constraining Neutrinophilic Dark Sector
2. Trapping by Neutrinos

Neutrinosphere
R = 22 km
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Constraining Neutrinophilic Dark Sector
3. Trapping by Annihilation
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Simulation Inputs: Garching Core 
Collapse Supernova Archive
● Credit: Hans-Thomas Janka, 

Robert Bollig and Lorenz Hüdepohl
● https://wwwmpa.mpa-garching.mpg

.de/ccsnarchive/archive.html
● We use a CCSN simulation for 20 

solar mass progenitor, snapshot at 
1 second post core bounce 
(PROMETHEUS-VERTEX)
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Resonant production

           Enhanced production rate
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Constraints for a Light Mediator
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s-channel Models
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Thank you!
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