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CONSTRAINTS & ITS AXIONIC
INTERPRETATIONS
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niverse at Large Scales

dThe spacetime is almost flat

DM >> Baryon

A The curvature power index ~
1 indicates an inflationary
stage in the early universe

SM

Baryon

dDominated by scalar
DHI"I( MHttEI" curvature perturbations at

this scale
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Disclaimer: the Wavelength

The smallest scale involved in this talk will
be of 0(100) kpc and not directly coming
from the axion mass or other fundamental
parameters.

The constraint is put on the background
mode of axion/ALP CDM.



Curvature vs. Isocurvature

Curvature or adiabatic: all species fluctuate
together. The dominant mode observed today




Curvature vs. Isocurvature

JdlIsocurvature: relative composition fluctuates

differently (to their dilution rates)
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The Cosmic Blues
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Often arise from semi-heavy (=H)
field dynamics during inflation
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Data Input Structure

JACT and SPT sensitive to
smaller angular scales,
constraining blue spectra better
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Results: Fixed
Spectrum Index

The constraints are relaxed when new

data are combined
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Results: Free Spectrum Index

JPlanck:
Larger € unconstrained region prefers
a blue-tilted spectrum

J ACT:
Smaller unconstrained region leads
to red-tilted spectrum

1) Moderate improvement in the
constraint on the spectral index,
2) Tilt is closer to Planck
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Model & Data | PL P 100 85 100 Bz, 100 B2 ngg
nrr = 2
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You Know Everything Already...

The extreme fine-tuning

indicates the strong CP problem
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Experimental hints: neutron EDM
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QCD axion: A pseudo
Nambu-Goldstone Boson
(pPNGB) of a the Peccei-
Quinn symmetry
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Greater than ~109 GeV from data
Suppressed interaction with SM
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The strong CP 8 angle

are setto zero at the
minima during the
current universe
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(QCD) Axionic Interpretation
Standard Misalignment (n,,, = 1)

VN :

Qg =~ 0.27 x 07 (1012f(}ev) ’ 1018 More fine tuning I
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(QCD) Axionic Interpretation
of Inflatlonary Dynamlcs (n,,, > 1)
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Axionic Interpretation
Inflationary Dynamics j>

Small field "] i Transplanckian
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The Largest Scale for Possible

Kinetic Phenomena
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Future CMB Perspective
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Summary

(dConstrain on blue (and red) tilted CDI using CMB dataset from
Planck, ACT and SPT, with Planck contributing the most.

(dModerate improvement in the isocurvature spectral index.

(dModerate upshift shift in the isocurvature magnitude, might come
from the correlation with n..

JFuture High precision CMB projects will be necessary at large
scales given the decay of isocurvature transfer function.

dThe impact of a feature on halo mass distributions is on the way.
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