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4. Summary and outlook

To sum up, we have derived simple analytical solutions for a
quantum state and its Wigner function at the output ports of a general
passive and lossless optical four port like a beam splitter, when a
coherent state and a single-photon Fock state are incident on the input
ports. These calculations could be of interest in the fields of quantum
cryptography based on continuous variables and optical quantum
computing. We have obtained a statistical mixture between of a
coherent state and a displaced Fock state and have derived the
corresponding Wigner functions. Furthermore, we have shown that a
coherent input state displaces the quantum state at the output port of a
beamsplitter in phase spaceas comparedwith vacuumat the inputport,
when in both cases a general state is incident on the second input port.
Additionally, we have analyzed the quantum states behind a Mach–
Zehnder interferometer and have evaluated mean photon numbers at
the output ports. It turns out that for an input state |1〉0||α|=1〉1 the
meanphoton numbers behind theMZI do not dependon the phase shift
θ inserted in the interferometer.
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