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Our story begins during inflation...

The simplest model: a single scalar “inflaton” field

Quantum fluctuations
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Current bounds on IC perturbations

scale invariant isocurvature perturbations are observationally

constrained to be less than 2% on large (CMB) scales at k=0.05/Mpc.
[1807.06211]
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Axions

1. The PQ solution to Strong CP problem (by Peccei-Quinn) ->
elevate 0 to a dynamical field associated with a U(1) symmetry.

2. Axial direction remains flat giving rise to PNG boson: axions

3. Can be a natural non-thermal dark matter candidate due to

high decay constant f, (PQ scale) and hence weak coupling to
SM
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How to generate blue-tilted spectra ?

S. Kasuya, M. Kawasaki [0904.3800]
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Radial potential ¢+
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Complicated dynamical
behaviour: highly non-trivial



power spectrum

ct+ < 9/4 is the overdamped situation
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Overdamped Underdamped
c+=9/4-0.1 ct=9/4+0.1
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Overdamped New resonant behavior Underdamped
c+=9/4-0.1 ct+=9/4+0.1
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Scattering
matrices
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Key physics: Scattering of tachyonic quantum modes as they exit the well
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Successful in generating key features of the spectrum
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Final results are intricate as expected (but stories can be told through them):
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Blues prospects:

A 2-sigma hint from latest evaluations [1711.06736, 1707.09354]

Planck T'T,TE,EE+lowE+lensing [1807.06211] gives 95 % CL for a blue index 1.55 < n,
< 3.67 consistent with the recent findings (C&U, 2017).

Large room for discovery with future expts like SKA, LSST, and Pixie.

Bumps in the power spectrum can give rise to peaked PBH mass spectrum
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