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® Axion decay into photons

« Axion decay lifetime
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® Cosmic ionization history with axion decay

 Reionization history with one axion decay
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® Model independent method for reionization history reconstruction

We develop a Gaussian Process Regression to constraint the 1onization fraction

We use Planck low-I EE polarization to compute the high redshift optical depth Ty,
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® Single axion decay parameter space with low reheating temperature
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® String axions

the index 1 runs from 1 to h; ; and
the fields a(x) give rise to axions in
the closed string sector

C, = Z a;(x)w,(y)

the couplings of all the axions to
electromagnetism:
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® String axion abundance
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Masses&couplings for multi-axions are predicted within string theory see Gendler+2309.13145

We obtain abundance and lifetime for each axion in a given theory

it — 50 number of axions
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We want to constrain ensembles
from string theory

<13 >



\ Ak § 4 T

e e/ TSUNG-DAO LEE INSTITUTE

® Main results

Distribution Histogram (71, ) with ! = 50
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For h; ; = 20, 50, 100, we find that approximately 15%, 15%, and 10% of the models in the
ensemble prefer T,., <1010 GeV at 95% CL.
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® Conclusion

* We have got a new model-independent constraint on CMB optical
depth T, by using GPR driven CMB data analysis which can nearly
consistent with full power MCMC CMB analysis thus we can do a
feasible and faithfully test to axiverse with many axions decay.

* Forh,, =20, 50, 100, we find that approximately 15%, 15%, and
10% of the models 1n the ensemble prefer T, <1010 GeV at 95% CL.
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