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Preparatory study for the measurement of electrons and positrons in the TeV
region using the Cherenkov Telescope Array
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The main factor that determines the sensitivity of an Imagin? Atmospheric
Cherenkov Telescope (IACT) array to the electromagnetic components of cosmic rays (electrons and
gamma rays) is the amount of residual backgrounds from cosmic-ray protons. We performed Monte Carlo
simulations of the South site array of the next-generation IACT project CTA (Cherenkov Telescope
Array), to test the effect of the difference of present hadron interaction models. As for the rate
of residual background protons, we found that there is a factor 2 (~100%) level difference in TeV
region among the chosen four interaction models, and it leads to 30%-level difference in the
gamma-ray sensitivity. These differences are mainly due to differences in the production spectra of
neutral pions in the models, and we quantitatively showed IACT arrays are to be powerful detectors
for the validation of hadronic interaction models.
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