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Formulation of Uncertainty Relation by using Quantum
Estimation Theory

Yu Watanabe and Masahito Ueda

abstract: We formulate error and disturbance in quantum measure-
ment in terms of the classical Fisher information and the quantum
Fisher information. The error formulated here characterizes the accura-
cy of the estimate of the expectation value of an observable. The dis-
turbance characterizes the irreversibility of the measurement process.
We show that the product of the error and disturbance is bounded from
below by the commutator of the observables. We also find the attain-

able bound of the product.
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