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Quantum Rotating Frames and on the Observability of Sagnac Effect
(Dedicated to Professor Yasuaki Noguchi)

By Takashi MATSUMOTO* and Kazuhiko ODAKA**

Treating rotating frames (vielbein) as dynamical variables, a quantum system of a particle in
rotating frames is constrain one with a gauge symmetry. Therefore, the Sagnac effects, that is, the
interference pattern of probability amplitude is dependent on the angular velocity of rotating
frames, are not observed from the requirement that the physical states are gauge invariant. Then,
this requirement should be reexamined from the point of view of the quantum theory of
measurement. We recognize the existence of the spontaneous symmetry breaking of the rotational
symmetry due to the mapping from quantum informations to macrovariables. In consequence of
this symmetry breaking, the requirement of gauge invariance can not be imposed to the whole

system including the detector, and then the Sagnac effects are observable.
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