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Gas Environment of Star-Forming Galaxies

disk, galactic wind / outflow galaxy mergers gas accretion from filaments, IGM
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Anisotropic Lyman-alpha Emission

Lyman-alpha emission from (analytic) anisotropic gas distribution
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Lyman-alpha emission from (analytic) anisotropic gas distribution













Density Gradient Case










Density Gradient Case
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Density Gradient Case
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Density Gradient Case
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Density Gradient Case
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Density Gradient Case
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Velocity Gradient Case
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Velocity Gradient Case
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Velocity Gradient Case
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Anisotropic Lyman-alpha Emission
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Anisotropic Lyman-alpha Emission
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Anisotropic Lyman-alpha Emission

Hashimoto et al. (2013)

Model Observation



Anisotropic Lyman-alpha Emission

hard to observe easy to observe



Anisotropic Lyman-alpha Emission
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Anisotropic Lyman-alpha Emission
from Galaxies in High-resolution
Hydrodynamic Galaxy Formation Simulations
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Anisotropic Lyman-alpha Emission
from Galaxies in High-resolution
Hydrodynamic Galaxy Formation Simulations
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Anisotropic Lyman-alpha Emission
from Galaxies in High-resolution
Hydrodynamic Galaxy Formation Simulations
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Extended Lyman-alpha Emission

. . Observation
around Star-forming Galaxies
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Extended (Diffuse) Lyman-alpha Emission from
High-resolution Galaxy Formation Simulations
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Extended (Diffuse) Lyman-alpha Emission from
High-resolution Galaxy Formation Simulations



Anisotropic Lyman-alpha Emission
and Expanding Spherical Shell Model

gas distribution in simulation
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expanding shell model constraints
from spectra in different directions
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Clustering of LAEs:

enhancement in the

transverse fluctuation
l.o.s.
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Clustering of LAEs:
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Clustering of LAEs:
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Clustering of LAEs:

Radiative Transfer Effect
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New, Strong Effects in Clustering of Lyman-alpha Emitters
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Challenges and Opportunities
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A Tentative Observational Case from SDSS-III
BOSS Quasar-LAE Cross-Correlation



Summary

e Anisotropic gas distribution leads to anisotropic Lyman-alpha emission.



