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Thomson Scattering

Cross-section Thomson scattering: dσ
dΩ ∝ |~ε · ~ε′|
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Polarised Sunyaev Zeldovic
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pSZ Tomography

Polarisation via pSZ:

(Q ± iU)pSZ = −
√

6

10
σT

∫
dχea(χe)ne(n̂e , χe)q̃±eff(n̂e , χe)

q̃±eff(n̂2, χe) =
2∑

m=−2

qmeff(n̂e , χe)±2Y2m(n̂e)

Correlation between polarisation and matter density:〈
(Q ± iU)pSZ δ(χ̄e)

〉
∼ 〈δq±δ〉 ∼ q±(n̂e , χ̄e)〈δδ〉(χ̄e)
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pSZ Tomography - Correlators

Write down correlation between primary CMB and reconstructed remote
quadrupol field:

aT`m primary CMB temperature
aE`m primary E-mode polarisation
aB`m primary B-mode polarisation

aqE`m(χ) E-mode remote quadrupol field

aqB`m(χ) B-Mode remote quadrupol field

Additional information might help to constrain quantities or serve as
second test of discovery.

12 / 18



psZ Tomography - Forecast
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Expected resolution of CMB4: 1µK/arcmin
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Non-Gaussanities

Standard inflation predicts nearly Gaussian perturbations.

Gaussian = Whole Physics/Statistics can be described by two-point
correlation only

Existence of non-Gaussanities means non-vanishing higher order
correlators.

Additional source of information about primordial physics.
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Non-Gaussanities - Polarisation

Calculation with temperature and
E-mode has been done.

Improvement of by ∼ 25% on
non-Gaussanties compared to
temperature only.

Add B-modes and remote quadrupol to
the correlators and make a forecast.
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Conclusions

Secondary CMB is an interesting probe of the primordial universe.

Can help with B-mode detection and non-Gaussanities.

Independent check of primary CMB B-modes (if detected).

Experimental requirements extremely high.
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The End
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