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Abstract: Synchronization phenomena are abundant in nature, science, engineering and social life. Synchronization was first recognized by
Christiaan Huygens in 1665 for coupled pendulum clocks; this was the beginning of nonlinear sciences. First, several examples of synchronization
in complex systems are presented, such as in organ pipes, fireflies, epilepsy and even in the (in)stability of large mechanical systems as bridges.
These examples illustrate that, literally speaking, subsystems are able to synchronize due to interaction if they are able to communicate. Second,
general physical mechanisms for synchronization and de-synchronization phenomena in coupled complex systems are presented and conditions for
synchronizability are discussed. It is explained that diffusion properties give a crucial insight into this problem. I will show that the general concepts
of curvature and recurrence are helpful to uncover complex synchronization. Third, applications of these new techniques are given. They range from
El Nino Â– Monsoon interactions via electrochemical oscillators and lasers to cognitive processes during reading and to neuroscience.

Pirsa: 05090013 Page 1/141



Pirsa: 05090013 Page 2/141



Pirsa: 05090013 Page 3/141



Pirsa: 05090013 Page 4/141



Pirsa: 05090013 Page 5/141



Pirsa: 05090013 Page 6/141



Pirsa: 05090013 Page 7/141



Pirsa: 05090013 Page 8/141



Pirsa: 05090013 Page 9/141



Pirsa: 05090013 Page 10/141



Pirsa: 05090013 Page 11/141



Pirsa: 05090013 Page 12/141



Pirsa: 05090013 Page 13/141



Pirsa: 05090013 Page 14/141



Pirsa: 05090013 Page 15/141



Pirsa: 05090013 Page 16/141



Pirsa: 05090013 Page 17/141



Pirsa: 05090013 Page 18/141



Pirsa: 05090013 Page 19/141



Pirsa: 05090013 Page 20/141



Pirsa: 05090013 Page 21/141



Pirsa: 05090013 Page 22/141



Pirsa: 05090013 Page 23/141



Pirsa: 05090013 Page 24/141



Pirsa: 05090013 Page 25/141



Pirsa: 05090013 Page 26/141



Pirsa: 05090013 Page 27/141



Pirsa: 05090013 Page 28/141



Pirsa: 05090013 Page 29/141



Pirsa: 05090013 Page 30/141



Pirsa: 05090013 Page 31/141



Pirsa: 05090013 Page 32/141



Pirsa: 05090013 Page 33/141



Pirsa: 05090013 Page 34/141



Pirsa: 05090013 Page 35/141



Pirsa: 05090013 Page 36/141



Pirsa: 05090013 Page 37/141



Pirsa: 05090013 Page 38/141



Pirsa: 05090013 Page 39/141



Pirsa: 05090013 Page 40/141



Pirsa: 05090013 Page 41/141



Pirsa: 05090013 Page 42/141



Pirsa: 05090013 Page 43/141



Pirsa: 05090013 Page 44/141



Pirsa: 05090013 Page 45/141



Pirsa: 05090013 Page 46/141



Pirsa: 05090013 Page 47/141



Pirsa: 05090013 Page 48/141



Pirsa: 05090013 Page 49/141



Pirsa: 05090013 Page 50/141



Pirsa: 05090013 Page 51/141



Pirsa: 05090013 Page 52/141



Pirsa: 05090013 Page 53/141



Pirsa: 05090013 Page 54/141



Pirsa: 05090013 Page 55/141



Pirsa: 05090013 Page 56/141



Pirsa: 05090013 Page 57/141



Pirsa: 05090013 Page 58/141



Pirsa: 05090013 Page 59/141



Pirsa: 05090013 Page 60/141



Pirsa: 05090013 Page 61/141



Pirsa: 05090013 Page 62/141



Pirsa: 05090013 Page 63/141



Pirsa: 05090013 Page 64/141



Pirsa: 05090013 Page 65/141



Pirsa: 05090013 Page 66/141



Pirsa: 05090013 Page 67/141



Pirsa: 05090013 Page 68/141



Pirsa: 05090013 Page 69/141



Pirsa: 05090013 Page 70/141



Pirsa: 05090013 Page 71/141



Pirsa: 05090013 Page 72/141



Pirsa: 05090013 Page 73/141



Pirsa: 05090013 Page 74/141



Pirsa: 05090013 Page 75/141



Pirsa: 05090013 Page 76/141



Pirsa: 05090013 Page 77/141



Pirsa: 05090013 Page 78/141



Pirsa: 05090013 Page 79/141



Pirsa: 05090013 Page 80/141



Pirsa: 05090013 Page 81/141



Pirsa: 05090013 Page 82/141



Pirsa: 05090013 Page 83/141



Pirsa: 05090013 Page 84/141



Pirsa: 05090013 Page 85/141



Pirsa: 05090013 Page 86/141



Pirsa: 05090013 Page 87/141



Pirsa: 05090013 Page 88/141



Pirsa: 05090013 Page 89/141



Pirsa: 05090013 Page 90/141



Pirsa: 05090013 Page 91/141



Pirsa: 05090013 Page 92/141



Pirsa: 05090013 Page 93/141



Pirsa: 05090013 Page 94/141



Pirsa: 05090013 Page 95/141



Pirsa: 05090013 Page 96/141



Pirsa: 05090013 Page 97/141



Pirsa: 05090013 Page 98/141



Pirsa: 05090013 Page 99/141



Pirsa: 05090013 Page 100/141



Pirsa: 05090013 Page 101/141



Pirsa: 05090013 Page 102/141



Pirsa: 05090013 Page 103/141



Pirsa: 05090013 Page 104/141



Pirsa: 05090013 Page 105/141



Pirsa: 05090013 Page 106/141



Pirsa: 05090013 Page 107/141



Pirsa: 05090013 Page 108/141



Pirsa: 05090013 Page 109/141



Pirsa: 05090013 Page 110/141



Pirsa: 05090013 Page 111/141



Pirsa: 05090013 Page 112/141



Pirsa: 05090013 Page 113/141



Pirsa: 05090013 Page 114/141



Pirsa: 05090013 Page 115/141



Pirsa: 05090013 Page 116/141



Pirsa: 05090013 Page 117/141



Pirsa: 05090013 Page 118/141



Pirsa: 05090013 Page 119/141



Pirsa: 05090013 Page 120/141



Pirsa: 05090013 Page 121/141



Pirsa: 05090013 Page 122/141



Pirsa: 05090013 Page 123/141



Pirsa: 05090013 Page 124/141



Pirsa: 05090013 Page 125/141



Pirsa: 05090013 Page 126/141



Pirsa: 05090013 Page 127/141



Pirsa: 05090013 Page 128/141



Pirsa: 05090013 Page 129/141



Pirsa: 05090013 Page 130/141



Pirsa: 05090013 Page 131/141



Pirsa: 05090013 Page 132/141



Pirsa: 05090013 Page 133/141



Pirsa: 05090013 Page 134/141



Pirsa: 05090013 Page 135/141



Pirsa: 05090013 Page 136/141



Pirsa: 05090013 Page 137/141



Pirsa: 05090013 Page 138/141



Pirsa: 05090013 Page 139/141



Pirsa: 05090013 Page 140/141



Pirsa: 05090013 Page 141/141


