Synchronization and mixed mode oscillations in a network of
coupled light emitting diodes

Marzena Ciszak', Sora F. Abdalah?, Kais Al-Naimee!?, Francesco Marino?, Riccardo Meucci', & Tito
F. Arecchi'*

CNR-Istituto Nazionale di Ottica, L.go E. Fermi 6, 50125 Florence, Italy

High Institute of Telecommunications and Post, Al Salihiya, Baghdad, Iraq

Physics Department, College of Science, University of Baghdad, Al Jadiriah, Baghdad, Iraq
Physics Department, University of Florence, I-50019 Sesto Fiorentino (FI), Italy
marzena.ciszak@inoa.it

1
2
3
4

We present results on the synchronization in a network of coupled light emitting diodes (LED) in the
presence of AC-filtered nonlinear opto-electronic feedback. Each LED can undergo a variety of dynamical
behaviours like chaotic and periodic mixed mode oscillations. These scenarios are found in a simplified
physical model of the experimental system. The aim of the research is to create a miniaturized LED
network containing many nodes imitating a neural network. Here we present experimental and numerical
results for the transition to synchronization of N < 6 nodes coupled in the global configuration.



