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What is the Epoch of Reionization”

he 21-cm signal

The 21-cm power spectrum

Redshitt space distortions



The Epoch of Reionization (EoR

. The Big Bang/Inflation
Time since the

Big Bang (years) Universe filled with
lonized gas:
fully opaque

Universe becomes
neutral and transparent

~ 380 Thousand

Epoch of Reionization

gionization complete
~ 10% opacity

Galaxies evolve

Dark Energy begins
to accelerate the
expansion of space

Our Solar System
forms




Why study EoR”

* Hilling In the gap
e | earn about first stars

* EXxotic physics?
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271-cm signal

< ﬁ_fj“ J,///l . Density

 |onized fraction

C é j (Spin temperature)




21-cm signal

- g}" JJJI + Density

 |onized fraction

< é jb (Spin temperature)

~proportional to neutral hydrogen



21-cm signal from IGM

Cosmology
Dark matter fluctuations — =t 5Tb(f)

21-cm brightness
Astrophysics temp

Star formation
Galaxy formation
Radiative transfer effects



Simulations

Large—s{gﬁa_lemn—body

Radiative transfer
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LOFAR (the LOw Frequency ARray
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What will LOFAR see?

0.30  0.50 0.70
600 - 50
45
500 40
435
400
] 30 —
2 E
S 300 405 =
3) =
420 w
200 15
10
100
5
0




What will LOFAR see”?

115.00MHz, z=11.35
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21-cm power spectrum
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21-cm power spectrum

- (- —

Fourier transform

and square Bin in spherical
shells

Measures signal
fluctuations
on different scales




Power spectrum -> physics”




Redshift space distortions
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Redshift space distortions

Real space
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Redshift space distortions

Real space
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® Changes contrast of the signal
® \akes the signal anisotropic
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P(k) [Mpc”]
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P(k) [Mpc”]
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Simulated 2000-hour LOFAR observation
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summary

Epoch of reionization is a largely unexplored time
period

Lots of information in 21-cm signal

First-generation instruments have to focus on
statistics, e.g. power spectrum

Even power spectrum has lots of information

Need to understand many effects, such as redshitt
space distortions



