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In an amplitude-splitting interferometer, a beam splitter divides an input beam into two parts, which are superposed
propagating along separate paths, producing an interference effect. We have investigated the phase relation between the refl

after
ected

and transmitted light waves at BS’s made of lossless dielectric stacks. If we define the phases with proper reference planes, a

definite phase relation exists, irrespective of the detailed structure of the layers in the BS. Although this results from the

generalized Stokes relations, we have verified it numerically for two representative BS’s with symmetric and asymmetric

layer

structures respectively. When we applied the phase relation to interferometers, we could determine the superposition state of the

output beam (either constructive or destructive interference) for a general BS, and could verify that the light's energy was
conserved.
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FIG. 1. Schematic diagrams of representative interferomters. (a)
Michelson, (b) Mach-Zehnder, (c) Sagnac.
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FIG. 2. Beam splitter made of multiple stacks of dielectrics, and
its function of (a) beam splitting, and (b) beam combining.
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FIG. 3. Schematic diagrams describing reciprocity in a general
beam splitter by conjugated fields.
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= 1.5). (a) Transmittance and reflectance, and (b) phases for the reflection and transmission coefficients as a function of angle
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