
 XXVI D.   CMB Matter Power Spectrum
 See XXII. Λ-CDM Model Theory and Parameters

 Current Universe Matter Power Spectrum: Amplitude vs Scale
 Linear Matter Power Spectrum at z = 0:  P(k) vs. k in Log-Log Space

CMB Angular Power Spectrum
Multiple peaks
Each peak encodes harmonic sound modes in the early universe
High-ℓ damping tail
Low-ℓ plateau
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 What is Labeled: 

fig7_1_information_flow

 Kernels vs Transfer Functions (CAMB/Class)

In modern cosmology, predicted observables are constructed in two distinct steps: evolution and projection. These
steps are encoded mathematically by transfer functions and kernels, respectively.

Transfer functions describe how primordial perturbations evolve with time and scale:
d(k, z) = T(k, z) d_prim(k)

Boltzmann codes such as CAMB and CLASS compute these transfer functions by solving the linearized
Einstein–Boltzmann equations for matter, radiation, and metric perturbations. The resulting matter power spectrum is
P(k, z) = P_prim(k) T²(k, z).

Kernels project evolved perturbations into observables by weighting contributions along the line of sight. For weak

gravitational lensing, the convergence field is given by  κ(n^) = ∫W(χ)/χ2  δ(χ( n^,z)dχ.

In harmonic space, kernels appear explicitly in angular power spectra:

C
ℓ
κκ =  ∫ [W²(χ)/χ²]  P(k = l/χ,z) dχ.

Rescaled spectrum

In CAMB and CLASS, transfer functions govern physical evolution, while kernels govern geometric and observational
projection into angular space.

 Physically, what each “parameter” represents
l  Angular scale on the sky   (small ℓ = large angles, large ℓ = small angles)

Cℓ
κκ → variance of projected mass fluctuations

Dℓ
κκ → variance per logarithmic interval in ℓ
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