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Study on Robust Criticality Induced by Complex Network Structures
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In this study, we investigated the relationship between robust criticality
observed in complex networks and their structure. We specifically focused on the hierarchy,
hyperbolicity, and dimensionality of networks. Our findings revealed that (i) robust criticality
emerges in hierarchical networks when there is no persistent root, (ii) adding random shortcuts to
tree networks, which are hyperbolic, leads to the disappearance of the critical phase, and (iii)
robust criticality does not emerge as long as the dimension remains finite, even when the dimension
of a fractal network model is changed from finite to infinite.



WWWwW
1990

p
nonamenable graph NAG
@
p
" persistent
root”
@

leaf



®

LOA

ERG

*

®

©)

)

®

®

(10)

11
(synergistic SIS

)

ERG

exponential random graph (ERG)

SIR

local optimal algorithm;

LOA

Song-Havlin-Makse (SHM)

SHM

synergistic SIS
(correlated bimodal network)



Nishioka Shinji Hasegawa Takehisa 91

Cascading Behavior of an Extended Watts Model on Networks 2022

Journal of the Physical Society of Japan 124801
DOI

10.7566/JPSJ.91.124801

Mizutaka Shogo Mori Kizashi Hasegawa Takehisa 106

Synergistic epidemic spreading in correlated networks 2022

Physical Review E 34305
DOI

10.1103/PhysRevE.106.034305

Watanabe Hiromu Hasegawa Takehisa 603

Impact of assortative mixing by mask-wearing on the propagation of epidemics in networks 2022

Physica A: Statistical Mechanics and its Applications

127760 127760

DOl
10.1016/j .physa.2022.127760

Mizutaka Shogo Hasegwa Takehisa 91
Revisiting Finite Size Effect of Percolation in Degree Correlated Networks 2022
Journal of the Physical Society of Japan 044002-1;5

DOl
10.7566/JPSJ.91.044002




Hasegawa Takehisa Mizutaka Shogo 101

Structure of percolating clusters in random clustered networks 2020

Physical Review E 062310, 1-12
DOI

10.1103/PhysRevE.101.062310

Mizutaka Shogo Hasegawa Takehisa 1

Emergence of long-range correlations in random networks 2020

Journal of Physics: Complexity 035007, 1-10
DOI

10.1088/2632-072X/abb4c5

Mizutaka Shogo Hasegawa Takehisa 128

Percolation on a maximally disassortative network 2020

EPL (Europhysics Letters)

46003 46003

DOl
10.1209/0295-5075/128/46003

23 0 2

fractal scale-free tree small-world scale-free tree

2023

2023




78

2023

2022
2022

2022
2022

2022

2022




2022 MIMS

2022

77
2022

77
2022

Impact of assortative mixing by mask-wearing on epidemic spreadings in networks

2021

2021




2021

2021

2021

2021

2021

2021

2021

2021




76

2021

2020

2020

Double explosive spreadings of synergistic SIS model on correlated bimodal networks

2020

2020

coupled chaos agent

2020

2020




2020

2020

correlated bimodal network SIS
2020

2020

Takehisa Hasegawa and Tomoaki Nogawa

Inevitable Fragility of Hierarchical Networks against Random Node Failures

the 27th International Conference on Statistical Physics (StatPhys 27)

2019

Shogo Mizutaka and Takehisa Hasegawa

Long-range degree correlations of fractal clusters in random networks

COMPLEX NETWORKS 2019

2019




Correlated bimodal network

2019

2019

Inevitable Fragility of Hierarchical Networks against Random Node Failures

2019

2019




