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Simulation of terahertz Smith-Purcell radiation from
one-dimensional dielectric photonic crystal

SHI Zong-Jun, TANG Xiao-Pin, LAN Feng, YANG Zi-Qiang
(Terahertz Research Centre, School of Physical Electronics,
University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: This paper presents a study of Smith — Purcell ( SP) radiation properties with the particle — in — cell (PIC)
simulation. The model supposes one — dimension (1D) dielectric cylindrical photonic crystal driven by a single electron
bunch and a train of periodic bunches, respectively. The results show that the radiation from a single electron bunch is
enhanced by increasing the dielectric constant and layers of the photonic crystal. The terahertz (THz) coherent SP radia-
tion is obtained by exciting the photonic crystal with periodic electron bunches. The coherent radiation strength is im-
proved by choosing proper operating parameters.
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Fig.1 Simulation geometry
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Fig.2 Dispersion curve of the 1D dielectric cylindrical
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Fig. 4 The variation of B, with time observed at 158°
(a) and its FFT results(b)
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Fig. 8 The FFT amplitude of B, as a function of angle for
dielectric cylinder with one layer
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