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It was proposed by Haiman and Spaans (1999) that a class of high-redshift galaxies, Lyman-alpha emitters [LAEs] can be used to constrain the neutral hydrogen fraction in the Universe. LAEs can be unambiguously detected using the
Lyman break and the strength, width and asymmetry of the observed Lyman-alpha line. Lyman-alpha photons are highly sensitive to even small amounts of neutral hydrogen (e.g. neutral fraction of 107) in the Inter Galactic Medium
[IGM] (Miralda-Escude 1998). Therefore, the observed luminosity function at different redshifts can be used to constrain the re-ionization history (Malhothra & Rhodes 2004). In addition to this method, the Lyman-alpha line
profile (eg. Dantos 2004; Haiman & Cen 2004) give constraints on the neutral fraction in the IGM. Also, clustering properties of sources (McQuinn et al. 2007) can shed light on the re-ionization stage.

But to constrain the re-ionization history, we need to compare observations to models which include structure formation along with its radiative, chemical and mechanical feedback effects. We plan to simulate LAEs in a cosmological set
up and compare it to observations. This poster shows the method and the work in progress.

Take cosmological simulations (Gadget simulations; Maio et al., 2007, 2008 & 2009) at high redshift (z=0-12) with primordial and metal chemisiry, star formation and supernova feedback included. Extract density, temperature,
ionization structure, velocity profile and source properties like stellar mass & metallicity from the simulation box and run radiative transfer using CRASHA (Pierleoni et al,, 2009). The source luminosity is calculated using
DTARBURSTYT (Leitherer et al., 1999; Vazquez & Leitherer,2005) . Repeat this for all sources in the simulation box to get a statistically significant sample. Compare the luminosity functions and line profiles to observations.
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* We would like to remind you that this is work in progress and the plots shown are tests. The plan is to run CRASHA for all objects in a simulation box and do a statistical analysis of source properties for each set of parameters.

 Planned examples of parameter study : Halo properties, environment, clustering, effects of IMF, redshift, feedback, chemistry, dust, IGM inhomogeneities, escape fraction.
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