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Exploiting 21cm - Lyman-a emitter synergies:
constraints on reionization

__ — i
= - l#.'!'.'r,_ g, T
'ﬁ .

arXiv 1605.01734 . ™% # . Anne Hutter

%, Pratika Dayal 2 Volker Miiller?
4 -~~~ Cathryn Trott*
A N
_ *,fﬁ /2 Kapteyn Astronomical Institute Groningen
. L -3 Leibniz-lnsi:itute-for Astrophysics Potsdam

Yl v S T S 4 |ICRAR, Curtin University Perth
5 .7.1 * Y ’ ‘ nlver5|y er



OBSERVATIONS

§ Sl MO

b Sl S

Constraining reionization & high-z galaxies
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GALAXY PROPERTIES
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Lyman o emitters (LAEs) in the intergalactic medium

IGM

f .. = escape fraction of ionizing
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galaxy photons ( A<912A )

I:” . Lyman a photons emitted
ISM (recombination radiation)

ISM = interstellar medium Hutter+ 2014
IGM = intergalactic medium
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Lyman o emitters (LAEs) in the intergalactic medium
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Lyman o emitters (LAEs) in the intergalactic medium
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ISM = interstellar medium redshifted out of resonance  Hutter+ 2014
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Lyman o emitters (LAEs) in the intergalactic medium

IGM
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21cm-LAE synergies
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21cm-LAE synergies
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Questions

> Where in the IGM are LAEs located during reionization?
Is this reflected in the cross correlations between LAEs and
21cm signal?

> Can we constrain galaxy properties by cross correlating LAE
and 21cm data?

- Can we learn something about reionization topology from
cross correlating LAE and 21cm data?
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Where are LAEs located in the IGM?

z~ 6.6 Castellano+ 2016
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Where are LAEs located in the IGM?

Z~06.6 Castellano+ 2016
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Where are LAEs located in the IGM?
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Where are LAEs located in the IGM?
21cm cross correlations with galaxies and LAES

galaxies LAEs
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Where are LAEs located in the IGM?
21cm cross correlations with galaxies and LAES

galaxies LAES
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21cm - LAE cross correlations depend on f__ ?
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21cm - LAE cross correlations

f . increases X, In ionized regions decreases
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Simulated 21cm-LAE cross correlation function depend on galactic properties.
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Topology of reionization
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lonization history in the cosmic web:

> knots

> filaments
> sheets

> voids

reionization proceeds inside-out
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Measuring topology using
21cm correlations with overdensities and voids
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overdense regions are ionized before underdense regions
- mean 21cm signal in overdense regions is lower than in underdense regions
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Conclusions - 21cm cross correlation with LAES

LOCATION OF LAEs IN IGM
> LAEs lie in the most overdense and ionized regions, where the 21cm signal is

strongly suppressed.

GALACTIC PROPERTIES
» 21cm-LAE cross correlations are sensitive to galactic properties, e.g. the

escape fraction of ionizing photons

TOPOLOGY OF REIONIZATION
> With the 21cm signal being significantly lower in regions containing LAEs
than regions lacking LAEs, the corresponding difference in the 21cm signal in

overdensities and voids provides an “observable” for reionization topology.
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