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Superluminous stars with the Fermi-LAT:
a probe to cosmic rays throughout the Galaxy
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Stars emit thermal radiation:
where do gamma-rays come from?




The gamma-ray emission from stars has two main components
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e Emission from the
stellar disk due to CR
cascades in the star's
atmosphere.

e Extended emission
from IC scattering of
CR electrons on stellar
thermal photons.
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We can use the gamma-ray emission from stars to constrain the
density of cosmic-ray electrons throughout the Galaxy
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Nearby superluminous stars are expected to be observed as
extended gamma-ray sources
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We selected a sample of 9 nearby superluminous stars expected
to be on the edge of Fermi-LAT sensitivity
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~ Each star was modeled as an extended gamma-ray halo
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Spectral models computed with
StellarICS (Orlando & Strong, 2021)

Gamma-rays from each star give us
information about the density of
CR electrons in its surroundings

,—» CR electrons cannot penetrate
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~ Each star was modeled as an extended gamma-ray halo
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ray luminosities of stars, we can
map the density of CR electrons
5 0 around the Galaxy
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s —p Superluminous and non-variable
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We found no significant gamma-ray emission coming from the stars
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We stacked the Fermi-LLAT data from all 9 stars
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The population of stars as a whole is not emitting gamma-rays at a significant level
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We constrain the average density of CR electrons surrounding these stars

H The average flux for each
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<3.3x10711 ph cm™2 g1
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B Summary

e Stars can be used as CR e- detectors throughout the Galaxy.

e Fermi-LAT has insufficient sensitivity to detect the gamma-ray emission
from nearby superluminous stars.

e The stacked analysis allowed us to constrain the gamma-ray emission from
the population to be < 3.3E-11 ph cm~’ s (500 MeV to 100 GeV).

e We constrain the density of CR electrons to be less than 2 that observed in
the Solar System at the 3o level.
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