












peak structure of the CMB power spectrum we are really admiring the ability of the primordial
mechanism for generating flucutations to coordinate the phases of all Fourier modes. Without this
coherence, the CMB power spectrum would simply be white noise with no peaks and troughs (in
fact, this is precisely why cosmic strings or topological defects are ruled out at the primary sources
for the primordial fluctuations.).
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Figure 25: Evolution of an infinite number of modes all with the same wavelength. Recombination
is at τ = τrec. (Left) Wavelength corresponding to the first peak in the CMB angular
power spectrum. (Right) Wavelength corresponding to the first trough. Although the
amplitudes of all these different modes differ from one another, since they start with
the same phase, the ones on the left all reach maximum amplitude at recombination,
the ones on the right all go to zero at recombination. This leads to the acoustic peaks
of the CMB power spectrum.
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Figure 26: Modes corresponding to the same two wavelengths as in Fig. 25, but this time with
random initial phases. The anisotropies at the angular scales corresponding to these
wavelengths would have identical rms’s if the phases were random, i.e. the angular peak
structure of the CMB would be washed away.
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