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Title: Negativity of Wigner distribution function as a measure of incompatibility

Abstract:

It is a well-known fact that the negativity of Wigner function -- a phase-space distribution function for
states of a continuous-variable (CV) quantum system -- represents non-classicality (or, quantumness)
of the state. In this regard, the Wigner function can be considered as a joint (quasi-) probability
distribution function of values of the canonically conjugate quadrature observables “position' and
‘momentum’. Thus, negativity of the Wigner function here may also be considered as a tool for
reflecting upon the incompatibility of position and momentum observables of the system. This feature
also gets reflected when we consider Wigner function-type phase-space distributions for finite
dimensional quantum systems where the phase-space can be considered to be either continuous or
discrete. Recently, Schwonnek and Werner [J. Math. Phys., vol. 61, pp. 8 (2020)] made an effort to
generalize the notion of Wigner's distribution in the case of any given set of observables of a discrete
quantum system which shares some of the properties the Wigner function in the case of CV. In the
present work, we adopted the method of Schwonnek and Werner to explore quantitatively the relation
between incompatibility of qubit POVMs and the amount of negativity of the associated Wigner
function. In this approach, the state of the system doesn't play the primary role, rather it is the set of
POVMs thatis important..
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