






Sky Basis
• Scattering into the state (rest frame)
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expression uses angle addition relation above. We call this term
CQ.



Scattering Matrix
• Full scattering matrix involves difference of scattering into and out

of state

C[T] = Cin[T]− Cout[T]

• In the electron rest frame

C[T] = τ̇

∫
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4π
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which describes isotropization in the rest frame. All moments have
e−τ suppression except forisotropic temperatureΘ0.
Transformation into the background frame simply induces a dipole
term
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Source Terms
• Temperature source termsS(m)
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• Polarization source term
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Lecture IV: Summary
• General relativistic perturbation theory: energy momentum

conservation plus closure relation for stresses for scalar, vector,
tensor degrees of freedom

• Choice of gauge and/or mixed “gauge invariant” conditions to
simplify equations of motion

• Energy momentum conservation equations are first 2 moments of
more general Boltzmann equation

• Formal integral solution to Boltzmann equation is simply a
projection of sources from the first 3 moments

• Spin-spherical harmonics describe linear polarization field

• Modern codes use truncated Boltzmann hierarchy to solve for the
sources on a coarse grid, interpolate and integrate




