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Neutrons at the Sun

Example of the energy spectrum of solar neutrons
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Fermi 45 solar gamma ray s L DR

“Emission due to the decay of pions (n°, t=) produced by

> 300 MeV protons and ions, with a power-law spectrum of
index ~ 4 —5 extending up to 10s of GeV,” (E£5&

produces a very good fit to all observed y-rays.

The interaction producing pions 1s assumed to occur in the

photosphere.

* Bremsstrahlung radiation produced by electrons is unlikely
to produce observed gamma ray spectrum, because the electrons
with around 100 MeV rapidly lose energies according to
synchrotron radiation.

tgyne — 7.7 X108 (1/B?) (mc*/E,) sec (B in Gauss)

For B = 3000 (typical for the Sunspot), and E, = 100 MeV,

t = 7.8 X 10%/9 X 1/200 < 1 sec
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Observatory for solar neutrons

4‘

Lowest, but most difficult
to access in winter
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Neutron (100MeV) flux (10%2’/MeV/sr)

eutron Flux @100MeV[x1027/_h‘deV.-'sr]
o

The upper limit versus soft X-ray flux

Mauna kea
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