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eReionisation by stars
eSimulating galaxy formation and reionisation
e Constraining astrophysics of reionisation with the MWA

e Forecasting galaxy formation constraints from reionisation for the SKA
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e Empirical extrapolations of the LF imply
that faint galaxies can reionize hydrogen

e Conclusions are sensitive to the unknown
escape fraction, and faint end LF
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Star formation estimated from collapsed
fraction above H-cooling limit

e Sensible SF efficiency (~0.1) and escape fraction (~0.1) can reionize hydrogen
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':--S-i:r'ﬁulatej Reionization and galaxy formation

Star formation follows structure
formation, which is subject to galaxy
bias, and so sensitive to environment
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Outline

eSimulating galaxy formation and reionisation
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- Coupled, spatially dependent reionisation, and feedback with 21cmFAST;
- Implemented within “horizontal” dark matter trees with high time resolution;
- No instantaneous mass recycling, with time resolved SNe feedback;
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e Reproducing the LF requires strong SNe feedback
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Ey : Minimum X-ray photon energy in eV

fese.0 : Escape fraction normalisat

: Galaxy X-ray luminosity per SFR

ion

Qs - Escape fraction redshift scaling

Y gp : Critical mass normalisation
agy : Star formation efficiency

€0 : Supernova ejection efficiency
7o : Supernova reheat efficiency
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21cm p_ow:er'—‘sp'e:ctrum and galaxy formation
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e More clustered galaxies in massive dark =
matter halos result in larger HII regions
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e X-rays have significant influence on the 21cm PS amplitude and evolution
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Outline.

e Constraining astrophysics of reionisation with the MWA
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Constraints from the MWA limits
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late reionisation
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21cmFAST models excluded by MWA
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e The MWA upper limits exclude a wide
range of models plausible

e Some of these excluded models are on the
border of what are physically “reasonable”
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Outline‘

e Forecasting galaxy formation constraints from reionisation for the SKA
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Forecast constraints for the SKA

Lx

o7 - Galaxy X-ray luminosity per SFR

Ejy : Minimum X-ray photon energy in eV
fesc.0 : Escape fraction normalisation

(rese - Escape fraction redshift scaling
Ebp : Critical mass normalisation
agp - Star formation efficiency
€o : Supernova ejection efficiency
7o : Supernova reheat efficiency

B 2l-cmPS 4 UV-LF % 21-cmPS & UV-LF
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constraint star formation, SNe feedback and X-rays

MWA 10 year




Conclusions

eSimulations of galaxy formation with reionisation show imprint in 21cm PS
e Astrophysics of reionisation beginning to be constrained by the MWA

eThe SKA should be able to measure aspects of galaxy formation from 21cm PS

T1 First light: 2004
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