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Abstract of the presentation:  

In this talk I will discuss about the two main outputs of my PhD obtained so far. The first is the 

systematic and comprehensive treatment of two-state incoherent overlaps (also known as the 

fidelity measure between two quantum states, whenever at least one state is pure) developed in [1]. 

This work introduces a graph-theoretic formalism to investigate nonclassical properties of state 

ensambles (quantum coherence, quantum contextuality, quantum nonlocality, Hilbert space 

dimension, entanglement) using convex-linear functionals of the overlap between two states. The 

framework developed in [1] will be refered to as the event graph approach. I will report the 

subsequent developments that showcase the usefulness of this new formalism [2,3]. Second, we 

have also introduced a novel perspective in nonclassicality theory, that we termed relational 

nonclassicality. This notion matured over concretely investigating the usage of recently proposed 

certain circuits to estimate multivariate traces of quantum states. This research program was 

comprehensively presented in [4], where we have applied this analysis to the measurement of weak 

values, quasiprobability distributions and state spectra. I will also mention a recent byproduct [5] 

from this program. I will then conclude with ongoing efforts and future perspectives. 

During the course of this Phd I have also contributed to other projects [6,7,8,9] that shall not be 

present in my thesis. 
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