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Supernova Neutrinos Geo Neutrinos
• Core collapse supernovae
• SN1987a neutrino signal
• DSNB (diffuse supernova neutrino background

Supernova explosions are the most energetic astrophysical events
since the Big Bang

A star suddenly brightens
the peak of its lightcurve shines as bright as the host galaxy



G.Raffelt:„Neutrinos and the Stars“,arxiv: 1201.1637

SN1572 – discovered by Tycho Brahe
„NOVA“ = „new Star“

SN1604 – Keplers Supernova



Neutrinos

The Death of Stars



Naming of supernovae:   SN2011A is the first SN in the year 2011,… 
until 2011Z then 2011aa, 2011ab, etc.

Spectral Type Classification of Supernovae

Neutrinos







Stages of Core Collapse Supernovae















Fogli et al. hep-ph/0412046v2

Energy spectrum of SN Neutrinos



Supernova SN1987A

Neutrino detectors taking data in 1987

Scintillator Detectors:
• BST: Baksan Scintillator Telescope (Russia), since 1980, M = 200t
• LSD: Liquid Scintillator Detector (Mont Blanc Tunnel), since 1984, M = 90t
Water Cherenkov Detectors:
• IMB: Irvine-Michigan-Brookhaven Detector (US), since 1982, M = 6800t
• Kamiokande (Japan), since 1983, M = 2140t

had been just upgraded to Kamiokande-II and started in January 1987

SN1987A on Feb 23, 1987
in Large Magellanic Cloud (LMC), distance 50kpc (160.000 Lightyears)
Progenitor Star: Sanduleak-69202 (blue supergiant)















Expected #events for JUNO (SN @ 10kpc)











Diffuse Supernova Neutrino Background



From Talk by Y. Nakajima at Neutrino 2020 conference

Meanwhile second loading completed (august 2022), taking data! 



Geoneutrinos

Why are we interested in geoneutrinos?

Earth is unique among terrestrial planets:
• strongest magnetic field, 
• highest surface heat flow,
• most intense tectonic activity,
• only one with continents composed of silicate crust

Understanding the thermal, geodynamical,
and geological evolution of our planet is one of the
most fundamental questions in Earth Sciences

Seismology gives precise information about density
profile of the deep Earth , but it lacks direct information
about the chemical composition and radiogenic heat
production.

Geoneutrinos



HPEs (Heat Producing Elements) and relevant reactions:

• information about the composition of the Earth’s interior
• insight into the radiogenic heat contribution to the measured 

Earth’s surface heat flux

Antineutrino spectrum @LNGS



BOREXINO detector
@ LNGS



based on the Borexino data  acquired during 3262.74 days (2007 to 2019)

Result from BOREXINO (2020)

154 „golden“ candidates

Borexino estimates the total radiogenic heat of the Earth 


