Evolution for one mode with given &

Transfer(n, k) for k=0.5 [1/Mpc]
Hubble cross. eq. rec.
1.0 ~ ~ ~
Adiabatic IC
(R:1, w: 2/3)\

0.5 1
0.0

—0.5

—1.0- s sound hor.|cross.

A
1 [Mpc]

Metric damped near Hubble crossing during RD

2—440 _ —2

—> photon pressure, Poisson: —k*¢ = 4nG a* §p, < a*p, 6y ~ a a

| 2. 9 9 9311

—> very different from MD: —k“p =4mG a” 0P,y X A° Py, Oy, ~ @ ~ constant
. nstiwtetor | [FANNTTH

42 CMB physics - J. Lesgourgues [TIC rociers

oooooooooooo



neutrino shear
(unimportant)
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Evolution for one mode
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Evolution for one mode

Transfer(y, k) for k=0.5 [1/Mpc|
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Evolution for one mode

Transfer(n, k) for k=0.5 [1/Mpc]
Hubble cross. eq. rec.
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Evolution for one mode

Transfer(y, k) for k=0.5 [1/Mpc|
Hubble cross. eq. rec.
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Evolution for one mode

Transfer(y, k) for k=0.5 [1/Mpc|
Hubble cross. eq. rec.
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Evolution for one mode

Transfer(y, k) for k=0.5 [1/Mpc|
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Evolution for one mode

Transfer(y, k) for k=0.5 [1/Mpc|
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Evolution for one mode

Transfer(y, k) for k=0.5 [1/Mpc|
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers
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Evolution for all wavenumbers

10!

450 symmetry comes from

cos(kc)

102_

[9)
o
=
<

10°
CMB patterns mainly come from here

O

Hubble crc

sound horizor

o 0
k [h/Mpc]

1.00

0.75

-0.50

-0.25

-0.00

-—0.25

—0.50

—0.75

—1.00



Transfer(Ngec, K)

Transfer functions at recombination/decoupling
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Projection effects

e two reasons for smoothing when going from k-space to I-space:

—> contribution of wide range of times and wavenumber to single C]
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ISW contribution
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/A CDM parameter effects
on temperature spectrum
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Why can we measure 6 ACDM parameters
independently with CMB?

Flat FLRW (Q, = 0),

Cosmological constant (w = — 1),

Plain decoupled / stable / cold dark matter,

* Neutrino mass neglected or fixed to minimal value,

N, = 3.044,

 Power-law primordial spectrum...

Possible basis:  {Wp, Winy 2A s Treio, Ay Mg }

\/ \

Wy = QXh2 parameter of CMB, not of LSS
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Extended cosmologies? ... more parameters ... but also more effects ...
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