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Backup slides
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Gamma-ray emission from HE electrons

Introduction of Fang & Murase, ApJL 957, L6 (2023)

hadronic cosmic rays, a lower flux of cosmic-ray electrons may
also up-scatter the interstellar radiation field and the cosmic
microwave background (CMB) to ~-rays. Above 10TeV,
electrons have a cooling time of z, ~ 64(E,/10 TeV) ! kyr
due to the inverse Compton radiation, and propagate for a
distance d ~ (Dt,)'/? = 0.3(E,/10 TeV) %33 kpc,
D=~3 x 10°%R/3GV)/3cm?s™! is the diffusion coefficient
assuming Kolmogorov turbulence and R = E/Ze is the rigidity
of a particle with energy E and charge number Z. Therefore,
electrons above tens of TeV cannot travel too far away from the

sources where they were produced.

where
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Nature of the Tibet Diffuse Events (E > 398TeV)

Kato+, ApJL 961, L13 (2024)

10

Tibet diffuse (E > 398TeV) e .
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Tibet diffuse (398TeV < E < 1000TeV)
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*Extension : 95% containment radius

v" A fraction of Tibet diffuse events are of source origin?? (e.g., Vecchiotti+, ApJ 928, 19, 2022)
I No overlap b/w the Tibet events @ E > 398TeV & 1LHAASO catalog src.s @ E > 100TeV.
Currently supporting the diffusive nature of the Tibet events @ E > 398 TeV
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Detection of Sub-PeV Gamma-Ray Sources

Number of sources

Kifune plot (Credit: Stephen Fegan) + UHE y rays
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Draw the "Kifune" plot - the integral number of high energy sources detected as a function of year - in the style of a plot developed
by Tadashi Kifune (for example http://adsabs.harvard.edu/abs/1996NCimC..19..953K).

The data for the number of X-ray and HE (GeV) gamma-ray sources come from a page on HEASARC maintained

by Stephen A. Drake (retrieved 2017-09-28) : https://heasarc.gsfc.nasa.gov/docs/heasarc/headates/how_many_xray.html

The data for the number of VHE (TeV) gamma-ray sources is from TeVCat maintained

by Deirdre Horan and Scott Wakely (retrieved 2017-09-28) : http://tevcat.uchicago.edu/
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