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BH: 7R 5 U (Geometric phases for the observable)

FEE: :In this talk, we will report that the geometric phase can be introduced for the
observable excerpt for the state. The phase is determined by the Heisenberg
equation, contrary to the usual one by the Schrédinger equation. It is shown that the
geometrical phases of the observable are connected with the geometry of the
guantal observable space.
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B : Quantifying Coherence via Quantum Uncertainty

#ZE . The notion of measurement is of both foundational and instrumental
significance in quantum mechanics, and coherence destroyed by measurements
(decoherence) lies at the very heart of quantum to classical transition. Qualitative
aspects of this spirit have been widely recognized and analyzed ever since the
inception of quantum theory. However, axiomatic and quantitative investigations of
coherence are attracting great interests only quite recently with several figures of
merit for coherence introduced [Baumgratz, Cramer, and Plenio, Phys. Rev. Lett. 113,
140401, 2014]. While these resource theoretic approaches have many appealing and



intuitive features, they rely crucially on various notions of incoherent operations
which are sophisticated, subtle, and not uniquely defined, as have been critically
assessed [Chitamber and Gour, Phys. Rev. Lett. 117, 030401, 2016]. In this talk, we
elaborate on the idea that coherence and quantum uncertainty are dual viewpoints
of the same quantum substrate, and address coherence quantification by identifying
coherence of a state (w.rt a measurement) with quantum uncertainty of a
measurement (w.r.t a state). Consequently, coherence measures may be set into
correspondence with measures of quantum uncertainty. In particular, we take
average quantum Fisher information as a measure of quantum uncertainty, and
introduce the corresponding measure of coherence which are demonstrated to
exhibit desirable properties. Implications for interpreting quantum purity as maximal
coherence, and quantum discord as minimal coherence, are illustrated.
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B H: Characterizations of symmetric partial Boolean functions with exact quantum
query complexity

FEE: In this talk, | would like to report a recent work regarding:

1. an optimal exact quantum query algorithm for generalized Deutsch-Jozsa
problem;

2. the characterization of all partial symmetric Boolean functions with exact
quantum 1-query complexity.
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B H: Directly detecting topological invariants in non-unitary discrete-time quantum
walks

FE . The investigation of topological phases of matter is one of the major
endeavors in modern physics. The various remarkable properties of topological
matter are typically associated with topological edge states, which are in turn
dictated by topological invariants through the bulk-edge correspondence. For
conventional topological phases in non-dissipative settings, the topological invariants
are typically well studied and well classified. However, characterization of
topological phases and topological invariants in dissipative systems remains an open
guestion and has stimulated much theoretical discussion of late.

In this paper, we report the first experimental detection of bulk topological
invariants in non-unitary discrete-time quantum walks with single photons. The
non-unitarity of the quantum dynamics is enforced by periodically performing partial
measurements on the polarization of the walker photon, which effectively
introduces loss to the quantum dynamics. The topological invariant is probed by
measuring the average displacement of the walker through the photon loss. We
confirm the topological properties of the system by observing localized edge states
at the boundary of regions with different topological invariants, and further
demonstrate the robustness of both the topological properties and the
measurement scheme of the topological invariants against disorder. By combining
dissipation, topology and discrete-time quantum walks, our work opens up the
avenue of exploring topological features in discrete-time quantum dynamics
governed by non-unitary Floquet operators.



