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Elucidation of dynamics of weak values as physical quantities from the viewpoint
of fluctuation and time evolution

Ogawa, Kazuhisa
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The variance of an observable in a pre-selected guantum system appears as an

increase in the probe wave packet width in indirect measurements. Extending this framework to pre-
and post-selected systems, we formulate a complex-valued counterpart of the variance called "weak
variance.” In our formulation, the real and imaginary parts of the weak variance appear as changes
in the probe wave packet width in the vertical-horizontal and diagonal-antidiagonal directions,
respectively, on the quadrature phase plane. Using an optical system, we experimentally demonstrate
these changes in the probe wave packet width. Furthermore, we show that the weak variance can be
expressed as the variance of the weak-valued probability distribution in pre- and post-selected
SKstems. These operational and statistical interpretations support the rationality of formulating
the weak variance as a complex counterpart of the variance in pre- and post-selected systems.
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