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Theory of optical cavity and laser with output coupling

Kikuo Ujihara

Abstract

A quantum-mechanical analysis of an optical cavity having output coupling is presented with

applications to the laser theory. The rigorous treatment of the output coupling allows unified

analysis of the optical field inside and outside of the cavity. This treatment had lead to a new

expression for the laser line-width that contained the influences of non-uniform oscillating field

distribution of the real cavity mode as well as the deviation from the cavity field mode due to non-

uniform gain saturation.
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