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Network Structures:

● Annealed (ANN);

● Lattices (LAT);

● Random Regular Network (RRN);

● Random Regular Network with a hub (RRNH);

● Uncorrelated Configuration Model (UCM);

● Erdös-Renyi (ER).

 Spreading dynamics on networks

Models:

● Contact Process (CP);

● Susceptible-Infected-Susceptible (SIS);

● Two-Species Contact Process (2SCP);

● Quenched Contact Process (QCP).
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Ex.: Contact Process Model on a 2d LATT (N = L²)
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● Absorbing state phase transition. 
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Marro e Dickman, Nonequilibrium phase transitions in lattice models, Cambridge Press, 2005.
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Time series to networks: Visibility graphs (VG)
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Lacasa et al, From time series to complex networks: The visibility graph, PNAS 2008.
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Degree Correlations of the VG
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Moraes and Ferreira, Visibility graphs of critical and off-critical time series for absorbing state phase transitions , PRE 2023. 
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The average degree of the nearest neighbors 
Knn(k) captures much more information than the 
degree distribution P(k). 
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Criticality through degree correlations of the VG - CP
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Distinguishing between critical and 
off-critical regimes.

Moraes and Ferreira, Visibility graphs of critical and off-critical time series for absorbing state phase transitions , PRE 2023. 
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Criticality through degree correlations of the VG - 2SCP
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The phase transition in the 2SCP deppends 
on the symbiotic healing rate μS . 

Costa et al, Heterogeneous mean-field theory for two-species symbiotic processes on networks, PRE, 2022. 
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Criticality through degree correlations of the VG - 2SCP
Degree correlations of VG distinguish between continuous (μS = 0.8) and discontinuous (μS = 0.2) 
transitions of 2SCP on RRNs. 
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Moraes and Ferreira, Visibility graphs of critical and off-critical time series for absorbing state phase transitions , PRE 2023. 
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Localization through degree correlations of the VG 

Delocalized processes have VG with 
disassortative degree correlations. 
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Moraes and Ferreira, Localization and criticality in epidemic processes through visibility graphs , in production. 
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Localization through degree correlations of the VG 
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Moraes and Ferreira, Localization and criticality in epidemic processes through visibility graphs , in production. 

The hub in the RRN generates a rare region, 
captured by the degree correlations of the VG. 
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Concluding remarks

● The degree correlations of the VG are an effective hallmark to distinguish 
between critical and off-critical dynamics; 

● Only critical dynamics feature large degree disassortative correlations in VG; 

● Localization in the original network destroys the criticality of the system. 
This is signalized by assortative degree correlations of the VG.
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Thanks!
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Localization through degree correlations of the VG 
Smeared transitions caused by rare regions 
generate VG with assortative degree 
correlations.   
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Moraes and Ferreira, Localization and criticality in epidemic processes through visibility graphs , in production. 

QCP on ER 
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