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CORE-COLLAPSE 
SUPERNOVA

- M ≳ 8 M
☉

- 0.99 UG → neutrinos of all flavours

- 1057 neutrinos in ~ 10 seconds

NOT A REAL IMAGE





SN 1987A



SHORT BASELINE 
ANOMALIES
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SHORT BASELINE 
ANOMALIES

JHEP 06 (2017) 135, [arXiv:1703.00860]

- Anomalies not yet ruled out.

- Definitive answer in the 
next few years!



CAN STERILE NEUTRINOS 
PRODUCE OBSERVABLE 

EFFECTS ON SUPERNOVAE 
FLUXES?



BASIC IDEA

Adiabatic 
conversion of 

flavours

Non-coherent propagation

Detection



- Sun produces only electron neutrinos.

- Homestake experiment (1968):

- SNO (2001):

SOLAR NEUTRINO PROBLEM



ADIABATIC CONVERSION 

Production region:



ADIABATIC CONVERSION 



3+1 NEUTRINOS IN A 
SUPERNOVA



SUPERNOVA SIMULATION

- Simulation of an 8.8 M
☉

 supernova by the Garching group*.

*Physical Review Letters 104 251101



LOSS OF COHERENCE
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IceCube Hyper-Kamiokande



PARAMETERS



HYPER-KAMIOKANDE

Scenario A



HYPER-KAMIOKANDE

Scenario A Scenario B

Scenario C Scenario D



ICECUBE

Scenario A



SUMMARY 

- CAN STERILE NEUTRINOS PRODUCE OBSERVABLE EFFECTS ON 

SUPERNOVAE FLUXES? Yes, they can. 

- Without knowledge of the expected neutrino luminosity it is difficult 

to constrain the existence of sterile neutrinos. 

- Without knowing whether sterile neutrinos exist and their properties, 

we cannot measure a supernova luminosity accurately. 

- More details can be found on 1712.03836.
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TEMPERATURE


