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Polarization No. 12

* In order to express the polarization of photon,
we introduce the tensor valued distribution function F .

A = vector potential in EM
v
F:“J’/ ™ A“A’/ F ., # field strength

* We usually express the polarization on the 2d surface,
we define the screen projection S, which is orthogonal to
observer (= e (V') and the direction of photon (=d ). eOp  py
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* We define f , as the projection of F, onto this screen.
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* Boltzmann equation with polarization
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Gauge invariance of Boltzmann eq.

In order to show the gauge invariance of the derived equation,
we calculate the gauge transformation rule for metric,
momentum and distribution function.

In the gauge transformation rule for distribution function,
we find the new terms which express the change of screen.

f,ul/ = S,uaSI/BFaB

screen tensor

- L . - _TfL Pa L aZP

fop = fap — Lefap — g

Usual part = tensor part change of screen

 We can show the gauge invariance of the Boltzmann equation.



