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Natural neutrino sources

Image: C. Spiering 1207.4952
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Solar neutrino production
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Solar neutrino production

Image: Wikimedia Commons
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Solar neutrino properties
Pure νe flux (before oscillations)
Flux on Earth: ∼ 1011 cm−2s−1

Energy . 10 MeV

Image: John Bahcall
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Atmospheric neutrinos

Energy spectrum:

Image from 1204.5379Observable at E & few× 100 MeV
(below: cross sections too low)

Flavor composition
(_ )
ν e :

(_ )
ν µ :

(_ )
ν τ ∼ 1 : 2 : 0
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Nuclear reactors

Intense source of ν̄e from

(A,Z )→ (A,Z + 1) + e− + ν̄e

Typical flux @ 100 m:

1015m−2 s−1 = 1 kW m−2

Neutrino energy: . 10 MeV
First-ever detection of neutrinos
(Reines & Cowan, 1956)
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Accelerator neutrinos
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Accelerator neutrinos

Energy: few 100 MeV – few 100 GeV
Flavor composition (depending on horn polarity)

I νµ (with contamination from ν̄µ, νe, ν̄e)
I ν̄µ (with contamination from νµ, νe, ν̄e)
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