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CMB temperature anisotropies
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Let's introduce relative density
perturbation.
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Non-relativistic matter
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is I lew 100's Mpc. They have

On 0.03 -> consistent with observations.

· Multi-componentRuid
-Adiabatic and isocurvature modes:

Adiabatic: has IP deep in radiation

domination (in our gauge
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Most important is adiabatic

CMB anisotropies
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· Baryous and photons are tightly
coupled leglore recombination. At
recombination they decouple and we

observe the photons.



· Photons
coming from different directions

have a slightly different temperature:
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·This is the imprint of primordial
perturbations.
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· Phases of different be
are correlated.

· At y-yo some his are excited

and some are not.
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Do coordinate distance traveled

by a photon.


