THE SPEED OF LIGHT
The symbol c is used throughout the physical sciences to represent the speed of light.  However, a certain amount of thought reveals that this usage is full of uncertainty.

The first question is the query of medium.  In what medium is the light traveling?  The routine answer is of course “in vacuum”.  However, in these days, the term “vacuum” needs to be very carefully defined.  Thus we need to say: in the “electromagnetic vacuum”.  This excludes presence then of “massive” particles, nucleons and electrons.  Does this exclude absence/presence of certain other particles, e.g., gluons?  Of course, who really knows whether the presence of such might affect c?

Taking then the electromagnetic vacuum as the medium, does this imply the complete absence of all photons from the space considered, as indeed is the definition in an appreciable sector of theoretical physics [e.g., see (1)]?  Of course, in that sense, the speed of light in vacuum becomes nonsensical.  Also, what about “virtual” photons?
Then do we mean that one actual photon can be present in our vacuum, but no other particle?  However, more trouble arises, in that confining a photon within a finite space gives rise, in theory, automatically to other photons (2).  Thus is our space to be infinite in extent?  That presumably would be nonphysical.
Then there is the impossibility of measuring any property of one or more photons in the absence of massive matter, i.e., atoms.

Furthermore, we won’t even begin to think about c possibly being time-dependent, frequency-dependent, or orientation-dependent in vacuum.
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