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Study Cherenkov Radiation Induced by high energy
particle showers in dielectric medium
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Askaryan proposed to detect Cherenkov signals by radio wave from the negative charge excess of particle
showers 50 years ago. The theory of Cherenkov pulses with Fraunhofer approximation was widely studied
in last two decades. However, at high energies or for high density materials, interacting processes are sup-
pressed by amechanism formulated by Landau, Pomeranchuck andMigdal. The LPM effect in electromagnetic
showers, For example, a 100 EeV cascade can be 100 m long has studied in few Monte Carlo simulations. The
ground base radio detector experiments (e.g. RICE, AURA, and ARA) has deployed or proposed. The far field
approximation was fail when the sizes of the particle showers (D) and the detection distances(L) is L<D^2/λ.
We present two ab initio methods of Cherenkov pulses based on the finite-difference time-domain (FDTD)
method, andmodified time domain integrationmethod of the radio signalwhich original proposed by arxiv:1002.3873
for far-field study. Our method provides a straightforward way of the near field calculation, which would be
important for ultra high energy particle showers, especially the electromagnetic showers induced by the high
energy leptons produced in the neutrino charge current interactions.
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