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7.22: A Quantum Circuit for a Michelson Interferometer

Schematic diagram of a Mach-Zehnder interferometer (MZI).
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The following quantum circuit simulates the MZI.
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The arms of the MZI are represented by the following orthonormal basis.

The matrices representing the Hadamard and phase shift gates are:
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Step-by-step through the circuit. The first Hadamard gate creates a superposition of the [0 > and |1 > states. The phase shifter
operates on the lower arm of the MZI. The final Hadamard gate allows interference between the two arms of the MZI.
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Probability of detection at the |0 > port:
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A graphical representation of the above calculations shows the interference effects as a function of ¢.
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This page titled 7.22: A Quantum Circuit for a Michelson Interferometer is shared under a CC BY 4.0 license and was authored, remixed, and/or
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