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A generalized Lorentz gauge condition for the set of Vlasov-Maxwell equations is introduced.
The condition is applied to the free-electron-laser instability of a relativistic electron beam in a
partially dielectric-loaded waveguide. For the dielectric-loaded system with the external wiggler
magnetic field, the potential approach with the generalized Lorentz gauge rather than the field
approach is shown to be more convenient in the self-consistent study of free-electron-laser
instability. We also derive the boundary conditions for potentials to be satisfied at the vacuum-
dielectic interface and show that they are equivalent to the B/sub Theta/ and E/sub Theta/
continuous conditions in the field approach. An example is discussed to illustrate the
equivalence between the two approaches of potentials and fields.
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