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Inverse Compton scattering on solar photons,
heliospheric modulation, and neutrino astrophysics

of the celestial foreground in determination of the extragalactic diffuse y-ray emission)
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Abstract

We study the inverse Compton scattering of solar photons by Galactic cosmic-ray electrons. We show that the gamma-ray emission from this process is
substantial with the maximum flux in the direction of the Sun; the angular distribution of the emission is broad. This previously-neglected foreground
should be taken into account in studies of the diffuse Galactic and extragalactic gamma-ray emission. Furthermore, observations by GLAST can be used
to monitor the heliosphere and determine the electron spectrum as a function of position from distances as large as Saturn's orbit to close proximity of
the Sun, thus enabling unique studies of solar modulation. This paves the way for the determination of other Galactic cosmic-ray species, primarily
protons, near the solar surface which will lead to accurate predictions of gamma rays from pp-interactions in the solar atmosphere. These albedo gamma
rays will be observable by GLAST, allowing the study of deep atmospheric layers, magnetic field(s), and cosmic-ray cascade development. The latter is
necessary to calculate the neutrino flux from pp-interactions at higher energies (>1 TeV). Although this flux is small, it is a "guaranteed flux" in contrast to
other astrophysical sources of neutrinos, and may be detectable by km3 neutrino telescopes of the near future, such as IceCube. Since the solar core is
opaque for very high-energy neutrinos, directly studying the mass distribution of the solar core may thus be possible.

Aisotropic Inverse Compton Scattering on Solar Photons
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Why It Is So Interesting 4 What GLAST Can Do
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Based on the expected sensitivity of the LAT:

o/ source with flux 1077 e < 57/ and the Aardness of the
solar IC: emmissiohs will be detectable on a daily basis when the
Sun is not close to the Galactic plane, where'the diffuse
emission is Prightest - o

«Sensitive variability studies of the bright core of the IC
emission surrounding the Sun \fmnln: pe possiple on weekly
time scales

h exposure accumulated ever several months, the Sun
be'resolved as an extended source and potentially its
IC and pion decay components separated spAtially
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