Semi-analytical modelling of Lyman-alpha Emitters
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Abstract. We present a semi-analytical model to explain lyman-alpha emission in high redshift (3 < z < 6) star-forming galaxies following a statistical approach. The GallCS hybrid model (Hatton et al.,
2003), coupling cosmological simulations and semi-analytical recipes to describe dark matter and baryonic matter, is used to predict physical properties of galaxies. UV luminosity functions at z=3
and 6 are reproduced. GallCS is furthermore coupled in post-processing with a grid of models made with the 3D Lya radiation transfer code MCLya (Verhamme et al., 2006). This RT code calculates the
escape fraction of lyman-alpha photons through a homogeneous expanding shell of neutral hydrogen and dust. We compute the distributions of lyman-alpha escape fractions for GallCS star-forming
galaxies. Then, we are able to build the lyman-alpha luminosity functions at z=3 and 6 and find a good agreement with the available data. This model is therefore intended to make predictions for
forthcoming instruments, such as MUSE and Nirspec, which will provide better insight and larger data samples in the study of high redshift galaxies.
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GallCS. The hierarchical galaxy formation model GallCS
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MCLya. The 3D radiative transfer code MCLya (Verhamme A s N
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- column density N - We decide to set the thermal/turbulent velocity in the shell b to 20 km/s,
- dust opacity  Taus corresponding to a typical temperature value 10*K .
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This library contains more than 5000 configurations with Vo, Matching the values obtained by this model for GallCS galaxies with the
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Each model comes with a different spectrum and Ly« line.
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Conclusion. We have made a coupling of the hierarchical galaxy formation model GallCS and the Lyo
radiative transfer code MCLya. Our model is able to fit UV and Lya LF data at high redshift and to make References:

predictions for Lya emitting galaxies to be observed by MUSE. It shows significant difference with a constant Lya
escape fraction model at both z~3 and 5,5 as it predicts a larger number of faint Lya emitters. Physical
properties, such as stellar masses, of those objects can, as well, be evaluated.
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