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In recent works the formalism describing fractal self-similar structures has been shown
to be isomorph to the one of squeezed generalized SU(1,1) coherent states [1—7]. These
last ones, on the other hand, provide a representation of the system of damped/amplified
oscillators, which is a prototype of a dissipative system and the environment in which it
is embedded. In space-time regions where the magnetic field may be approximated to be
constant and the electric field is derivable from a harmonic potential, the isomorphism is
shown to exist also between electrodynamics and the system of damped/amplified oscil-
lators, and thus squeezed SU(1,1) coherent states and fractal self-similar structures. A
link is then established between electrodynamics, dissipation, self-similarity and squeezed
coherent states. I also note that quantum dissipation implies non-commutative geometry
in the plane. A rich scenario emerges, where fractal-like structures appear to be gen-
erated by coherent SU(1,1) quantum condensation processes, and thus they appear as
macroscopic quantum systems, as it happens with crystals, ferromagnets and like systems
characterized by ordered patterns. The macroscopic appearances (forms) of the fractals
seems to emerge out of a process of morphogenesis as the macroscopic manifestation of
the underlying dissipative, coherent quantum dynamics. An integrated vision of Nature
resting on the paradigm of coherence and dissipation is obtained. Nature appears to be
modulated by coherence, rather than being hierarchically layered in isolated compart-
ments, in multi-coded collections of isolated systems and phenomena. The dynamics of
coherence appears to be the primordial origin of codes, which are thus promoted from the
(syntactic) level of pure information (a la Shannon) to the (semantic) level of meanings,
expressions of coherent dynamical processes.

References

[1] Vitiello, G., On the Isomorphism between Dissipative Systems, Fractal Self-Similarity and
Electrodynamics. Toward an Integrated Vision of Nature, Systems 2, 203-216, 2014.

[2] Vitiello, G., Fractals, coherent states and self-similarity induced noncommutative geometry.
Phys. Lett. A376, 2527-2532, 2012.

[3] Umezawa, H., Advanced Field Theory: Micro, Macro and Thermal Concepts; American
Institute of Physics: Melville, NY, USA, 1993.

[4] Blasone, M.; Jizba, P.; Vitiello, G., Quantum Field Theory and Its Macroscopic Manifesta-
tions; Imperial College Press: London, UK, 2011.

[5] Vitiello, G., Coherent states, fractals and brain waves. New Math. Nat. Comput. 5, 245-264,
20009.

[6] Vitiello, G., Fractals and the Fock-Bargmann representation of coherent states. In Quantum
Interaction; Lecture Notes in Artificial Intelligence; Lawless, W., van Rijsbergen, K., Klusch,
M., Eds.; Springer-Verlag: Berlin/Heidelberg, Germany, 2009; pp. 6-16.

[7] Vitiello, G., Topological defects, fractals and the structure of quantum field theory. In Vision
of Oneness; Licata, 1., Sakaji, A.J., Eds.; Aracne Edizioni: Roma, Italy, 2011; pp. 155-179.



