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This criterion 
effectively identifies 
entanglement in 
squeezed states, but it 
does not hold for all 
times.

Alternative N°1: Unitary rotation 
of the second mode

Alternative N°2: Local squeezing 
operation (Bogoliubov 
transformation)

Characterization via full state 
tomography is experimentally 

demanding. Are there alternative 
metrics to identify quantum signatures 

in GCS that are more accessible to 
measure

We identify families of first- and 
second-order correlators that serve as
universal witnesses of quantumness.

In this work, a detailed characterization of Generalized Coherent States 
(GCS) was achieved through an approach that prioritizes experimental 
viability over abstract theoretical metrics. Entanglement criteria based on 
two-mode correlators were proposed, the implementation of which is 
feasible via balanced homodyne detection and quantum state tomography, 
thereby overcoming the cost and complexity limitations associated with 
other non-classicality measures. Furthermore, a comparative analysis 
among various criteria allowed for the identification of their regions of 
validity and the hierarchical ranking of their sensitivity, establishing a 
solid foundation for the detection of quantum resources in real optical 
systems.
As future work, we propose extending this analysis to diverse families of 
GCS to determine the universality and robustness of the Shchukin-Vogel 
criteria under different configurations. Of particular interest is the 
adaptation of these formalisms to include statistical mixtures of GCS, 
which will enable the modeling of entanglement behavior in the presence of 
decoherence and thermal noise. Finally, we will explore the optimization of 
high-fidelity algorithms for the reconstruction of moment matrices, aiming 
to integrate high-performance computing methods to facilitate data 
processing in higher-dimensional systems.
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