Modeling Lyman-alpha Emission
with Galaxy Formation Simulations
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Analytic or simple models:
understanding of radiative transfer
insights on what could be going on
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Hydrodynamic galaxy formation simulations Haruka Kusakabe’s talk

Cen (2011),Cen (2012), Cen & Zheng (201 3)

Used to study LAHSs
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Anisotropic Lyman-alpha Emission
and Expanding Spherical Shell Model

gas distribution in simulation

expanding shell model constraints
from spectra in different directions
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Nie, ZZ, et al. (in prep)



Anisotropic Lyman-alpha Emission
from Galaxies in Hydrodynamic Simulations

viewing angle dependent Lyman-alpha flux
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Wallace, ZZ, Sadoun, & Cen (in prep)



flux distribution from randomly oriented galaxies
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Wallace, ZZ, Sadoun, & Cen (in prep)



Lyman-alpha EWV distribution: Model vs Observation

Cilz Ciardullo+12

Gr07
+
Ou08 photo Ouchi+08

Ou08 spec

This work

T
<
a
@)
.-|:|
(@)
a
-]
[
>
=
nn
-
(ab]
)
Z
'.5
©
e
@)
-
ol

50 100 150 200 250
Rest Frame EW (A)

Wallace, ZZ, Sadoun, & Cen (in prep)



Calzetti (2000)
Ha 10 Com - = 1D fit (Ha 10a)

Ha 10 Lya e 2D it (this work)
Ha 10 Hao

Hayes et al. (201 I)
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Lya Escape Fraction vs Dust Extinction

viewing angle effect? ?te\‘“‘ Nie, ZZ, Sadoun, & Cen (in prep)
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Summary

can be one of the key factors in determining and in
interpreting the observational properties of Lyman-alpha emission from
star-forming galaxies.
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