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A Model To Reveal CGM Physical Properties By Fitting Observed Lyɑ Surface Brightness Profiles
1. Introduction: Extended Lyɑ Halos

Understanding the Circum-galactic Medium by 
Emulating Extended Lyman Alpha Halos

• Extended Lyɑ Emission at CGM scale, even larger. 
(Steidel+2011, Momose+2014)

• Observed as Lyɑ Surface Brightness (SB) Profiles.
• Resonant Scattering between Lyɑ photons and HI atoms 

è Lyɑ emission carries information on HI gas properties.

2. Model: A Physical Model for Surface 
Brightness Profiles of Extended Lyɑ Halos

3. Emulator: Fast Prediction of Surface Brightness 
Profiles for a Given Model

Model Recipes:
• HI Gas Profiles: Density+Velocity+

Temperature+Ionization
• Lyɑ Sources: Central Galaxy+CGM 

Recombination+Satellite Galaxy 
• Lyɑ Radiative Transfer (RT)
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5. Fit Observed Profiles

• The emulator is based on Gaussian Process Regression.
• Basic procedure:
• Simulating: Run RT simulations for a set of selected  

model parameters and calculate the Lyɑ SB profiles 
(training profiles).

• Training: Build up correlations among training profiles 
based on their model parameters.

• Predicting: For given model parameters, interpolate 
training profiles based on the correlations above.

4. Fit Simulated Profiles: A Monte Carlo 
Search in Model Parameter Space

Model Parameter Recovery

Add a satellite Lyɑ source to address the satellite 
feature in observed SB profiles.
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Example Mock Profiles and Fits

Model fitting with Central and CGM Lyɑ sources.
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