February 3, 2020 TU Berlin

"E Lecture 28 @

Partial synchrony in complex networks:

Interplay of structure, noise, and delay
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synchrony



Is synchrony always good?



Is synchrony always good?

- heural networks

- power grid networks




Transitions

- -

partial synchronization patterns



state variable

What Is partial synchrony?

synchronization

space

partial synchrony
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Chimera states

desynchronization

space




state variable

What Is partial synchrony?

synchronization

partial synchrony

space

2.0

1.5 4

1.0 1

0.5 1

0.0

=0.5 1

=10 »

-=1.5 1

—2I)T---------T-----r----r----T-----T

100 150 200 250 300
Mode index

Solitary states

desynchronization

space




What Is the difference?

chimera states solitary states
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Structure, delay and noise






artial sync pattern: chimera state
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What Is a chimera state?

Spatial coexistence of coherent/synchronized and b
iIncoherent/desynchronized domains in a dynamical network

» discovered by Kuramoto and R
Battogtokh in 2002 N TR
% 3o 2 KT .
"_'; e‘:{w ”';. v .} ' M
» hamed chimera states by IR
Abrams and Strogatz in 2004 LA
» identical elements, symmetric |

topology 0 X (space) 1
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Amplitude chimeras and
chimera death
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Model: Stuart-Landau oscillator
Single node dynamics

‘ #=1(2)1 (/ +iw-|7")z

z(t) = x(t) +1y(t) 10}

k supercritical
. . Hopf bifurcation
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Model: Stuart-Landau oscillator

Single node dynamics
‘ #=f(2)* (/ +iw-

zf)z

Z(t) = x(t) +1y(t)

How to couple the oscillators?
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Model: network of couplec
Stuart-Landau oscillators

# = f(z )+— a_(ezk 9 Symmetry-
2P =i p breaking coupling

@} amplitude chimeras

chimera death
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Amplitude chimera

Coherence In space
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A. Zakharova, M. Kapeller, E. Scholl, Phys. Rev. Lett. 112, 154101 (2014)
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Amplitude chimera
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A. Zakharova, M. Kapeller, E. Scholl, Phys. Rev. Lett. 112, 154101 (2014)



Amplitude chimera

. IS the shift of the center
of mass from the origin

rc.m.

13 Pure amplitude chimeras!
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