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ABSTRACT

The coherent interaction between an optical wave
and an electron beam in a free electron laser
(FEL) is shown to be capable of optically guid-
ing the light. The effect is analyzed using a
two-dimensional approximation for the FEL equa-
tions, and using the properties of optical
fibers. Results of two-dimensional (cylindri-
cally symmetric) numerical simulations are pre-
sented, and found to agree reasonably well with
the analytically derived criterion for guiding.
Under proper conditions, the effect can be large
and has important application to short wave-
length FEL's and to directing intense light.

*) To be published in “Proceedings of the Workshop on Coherent and
Collective Properties in the Interaction of Relativistic Electrons and
Electro-magnetic Radiation, Como, September 1984" which will form a
special issue of Nuclear Instruments and Methods in Phys. Res. (1985).



