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We researched on composite radiation structures consisting of metal
periodical structures, dielectric and graphene, aiming at strong terahertz wave generation
completely different from the Smith-Purcell radiation. The excitation of graphene surface plasmon
polariton, conversion process from graphene plasmon polariton to radiation electromagnetic mode
using dielectric plate, coupling effect between graphene plasmon polariton and periodic structure
surface electromagnetic wave, and novel radiation physics phenomena from the combination of
dielectric and metal slit array, are carefully studied. Based on the developed theory and simulation

results, we fabricated a composited radiation structure to generate strong terahertz radiation that
has not been considered before, and conducted principle-of-proof experiments using an existing
electron beam setup. These results can be expected to develop compact and high efficiency terahertz

radiation sources.
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