
Approaching the Cosmos from a Quantum Point of View

“Who cares what happens to light when traveling from A to B?” - A friend

Author: Jose L. Parra, Courtesy Postdoctoral Associate, Florida International University, JLparra@fiu.edu

Classical Electromagnetic Dirac’s Equation
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Gravitational Dirac’s Equation

c : speed of light
(, A): electromagnetic potentials
e: electrical charge
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C : speed limit in nature
(, A): gravitational potentials
m: gravitational charge (mass)

Following Bethe, H. and Salpeter, E., (1957) Quantum Mechanics of One – and Two – Electron Atoms. 
Ed. Academic Press Inc., New York, 63-71.



Long Close Trip Solution (l >> 1)
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Origin of the Cosmic Microwave Background Radiation. 
It appears were the redshift skyrocket
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Spots
Radius~ R ~ 400,000 Mpc
Hight ~ H ~ 3,000 Mpc 
Number + N ~ 6,000 << N available ~ 42,000

The Photon Mass: Chibisov, G. V. (1976) 

Astrophysical Upper Limits on the Photon Rest Mass, 
Sov. Phys. Usp. 19, 624-626., by modeling the cosmic 
magnetic field, shows the most experimental 
demanding 3 x 10-63 kg photon mass upper limit. 
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We are living in a Cosmic Atom limited by a shell of galaxies


