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The cosmic-ray air shower signal in Askaryan radio
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Recently it has been shown that the radio detection technique can be used as a new and complementary de-
tection method for the detection of high-energy cosmic-ray-induced air showers. Along with the detection of
the radio emission from air showers, it is shown that the emission can be predicted in great detail establishing
the radio emission models. A cosmic-ray air shower hitting a surface, for example an ice-sheet, before it dies
out in air will next to the in-air emission also induce a strong transition radiation component. We derived an
analytical expression for this coherent transition radiation. This allows us to calculate the radio emission from
high-energy cosmic-ray air showers hitting the ice before the shower dies out in air. This signal can be ob-
served by the currently operating Askaryan radio detectors, like e.g. ARA or Arianna, where it is shown that
without directional information or surface veto techniques it will be very hard to distinguish the air shower
signal from an in-ice neutrino induced particle cascade of similar energy.
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