PROPERTIES OF PHOTONS

SINGLE PHOTON

A photon cannot exist unless it is in a space, let us say 3-space for now.

That spoils any ‘vacuum’ aspect of that space.

Unchanging properties:

1) Mass (= 0)

2) Charge Parity

Variable properties

1) Speed, which depends on what else is in the space

2) Frequency: Energy  (Range?)
3) Direction of photon travel.  Relative to what? 

4) Helicity (Spin (1 in units of h/2π)
5) Linear Momentum

MULTIPLE PHOTONS
Sets one at a time, consecutively

Sets existing simultaneously within a given time period

Besides the above: distributions in the variable properties.

Does light bend light??

Mean lifetime:  No. of births and deaths
A single photon cannot be a π-photon or a σ-photon, i.e., there is no special property allowing it to be classified as such. And especially not while it exists.  When emitted under certain specific experimental circumstances, it can end up classified in a π-σ category, by virtue of its frequency falling within some range, for example being part of a set* of photons that were detected to form (say) a σ+ Zeeman spectral line. The photon died before it could be classified to be that. Theory allows post-mortem interpretation of the mechanism of formation of such a photon, including modeling its frequency.  Analogous concepts apply for photons generated in magnetic resonance spectroscopy.
* Perhaps even a single photon can be classified in this way, via very modern experimental procedures.
