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INTERACTION RELATION BETWEEN ELECTRON
BEAM AND WAVES IN A CARM

Zhang Shichang

(Instituse of Electromics, Academia Sinica, Beijing 100080)

Abstract From phase equation in an electron cyclotron autoresonance maser (CA-
RM) amplifier the interaction between beam and electromagnetic waves is investiga-
ted with help of four-dimesional Maxwell equations, electromangetic-field tensor,
energy-momentum tensor. The new phase equation is transformed by Lorentz trans-
formation. Being non-longitudinal electro-field component, presence of longitudinal
energy change between longitudinal moving beam and TE(H,,) mode is jutified in
theory.

Key words Cyclotron autoresonance maser, Electromagnetic-field tensor, Energy-
momentum tensor, Phase equation



