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An Electronic Circuit Model of Unitary Transformations

By
Takasi ENDO, Naoya KONDO, Kouichi TOYosHIMA, and Yutaka HIRAYOSHI

Abstract: Electronic circuits equivalent to unitary transformations are devised. Electric AC signals in
N channels can be regarded as N quantum states, where the amplitudes and phases correspond to those
of the states. Unitary transformations of the states are equivalent to circuits composed of summing

amplifiers and phase shifters.
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Table 1. Correspondence between quantum
systems and circuits

Quantum system Circuit model
no counterpart time {
time £, stage m
;n‘) channel #
c, (tm) complex voltage output
at the m-th stage in the
n-th channel
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Fig.1 Two-channel phase shifter.
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Fig.2 Frequency dependence of phase shift
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Fig.3 Two-channel summing amplifiers
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Fig.4 Reverse rotation circuit
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Fig.5 Rabi flip circuit
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Fig.6 Mach-Zehnder interferometer circuit
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