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How patchy is reionization?

What are the secondary anisotropies generated
due to the patchy reionization?



How patchy is reionization?

Probing tau fluctuations
(Roy et al. 2018, Dvorkin & Smith 2009)

What are the secondary anisotropies generated
due to the patchy reionization?

Secondary B-mode signal, Patchy KSZ+TSZ

(Roy et al. 2018, Smith & Ferraro 2017, Alvarez 2016, Zahn et.
Al 2005, Hu 2000, Lliev 2007, McQuinn et. al. 2003)



Fluctuations in tau
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Patchy KSZ Signal

Patchy screening by
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Imprints on CMB

Tau and B-mode power spectra can be written as:
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Imprints on CMB

Tau and B-mode power spectra can be written as:
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Reconstructed signal Astrophysical aspects
of Reionization
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Cosmological Signal
Hu 2000, Dvorkin & Smith 2009
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Due to 1 sigma measurement of tau

R =10 Mpc
B R =5 Mpc
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Due to 1 sigma measurement of tau
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Lyman Alpha opacity

Kulkarnil8
— Kulkarnil6

2 Davess constraints on Tau

Greigl7

from CMB

Planck 2016 [ Dynamic Range
j (320 Mpc, 2048)

Observation of QSO
near-zones
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Excursion Set Approach
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Excursion Set Approach
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Radiative transfer simulations can

generate ionization field ~ 320 Mpc
with ngrid=2048 (Imin~220).




Excursion Set Approach
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Difference = 15% (k= 1)

=-=== Nonlinear density field with radiative transfer
- Nonlinear density field with excursion set v
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= primordial, r=0.001

=== |ensed, r=0.001
CMB S4 noise, Ar=1 uK
CMB 5S4 noise, Ar=0.5 uK
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Semi analytic model [Roy et. al 2018]

| IIIIIII | | IIIIIII | | IIIIIII
101 102 103
/

Roy, Kulkarni, Meerburg, Challinor,Haehnelt (In Preparation)




-
- --.~

Lol

= primordial, r=0.001
scattering, kulkarnil8
=== |ensed, r=0.001
CMB S4 noise, Ar=1 uK
CMB 5S4 noise, Ar=0.5 uK
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Semi analytic model [Roy et. al 2018]
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Semi analytic model [Roy et. al 2018]
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Summary

e We used radiative transfer simulations which
agrees well with the available data.

* Patchy BB signal is Small. 1tis lower than

the primordial B-mode signal with r=0.001 at
1~100.

e Increase of minimum mass of the halo can
increase B-mode signal significantly.



Thanks!

Comments / Questions?



