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Classical Electrodynamics

NATURAL PHENOMENA
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Classical Electrodynamics (2)

MAXWELL EQUATIONS
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Electromagnetic waves
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Figure: Plot of an em wave
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Figure: EM spectrum
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Lagrangian and Hamiltonian model for a charged particle

@ Both classical and quantum mechanical phenomena can be described starting with the
determination of the Lagrangian and Hamiltonian function for a specific particle with mass
m and charge q.

@ Both in Lagrangian and Hamiltonian appear scalar and vector potential.
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So, Hamiltonian, which correspond (almost) to the total energy of the charged particle, doesn’t
depend on fields, instead it depends on potentials, scalar and vector.
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The Bohm-Ahronov effect

@ The Bohm Ahrnov effect is a particular effect in which charges feel potential vector even
when electromagnetic field is absent

o Difference of phase observed in an interference pattern of an electron gun going through an
external path respect to a solenoid

o We are considering the case which ¢ = 0. So the difference of phase depends only on
potential vector.
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Figure: Magnetic field and potential vector lines in a solenoid
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Bohm Aharonov effect (2)
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Figure: Interference path of an electron gun moving into two sits. The origin of interference is in the wave
nature of electrons, as quantum mechanics states.
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Consequences in biology: quantum coherence

@ Potential Vector extends to a nearby large area, without transporting energy but just
information, exerting a “fine influence”, that alters the phase of the present coherent
systems. (Giuliano Preparata and Emilio del Giudice)
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Figure: Difference between coherent and coherent system
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