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LYMAN-⍺ INTENSITY MAPPING DURING REIONIZATION

• Probe faint sources during reionization

• Possible with future telescopes
• SPHEREx

• CDIM

Silva et al. (2012), Pullen et al. (2014)



MONTE CARLO RADIATIVE TRANSFER 

See e.g. Zheng & Miralda-Escude (2002); Dijkstra et al. (2006); Faucher-Giguere et al. (2010)
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STRONG SENSITIVITY TO THE NEUTRAL FRACTION OF 
THE IGM

Radiative transfer causes a 
smoothing effect

Visbal & McQuinn (2018)



REIONIZATION SIMULATIONS

• 21cmFAST Simulation (Mesinger et 
al. 2011)
• Neutral fraction

• Density 
• Velocity field
• Halo density field

200 Mpc



SOURCES OF LYMAN-⍺ PHOTONS
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CONTINUUM EMISSION FROM GALAXIES
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Photons emitted from galaxies are 
redshifted until hitting a Lyman series line

Ly-⍺



CONTINUUM EMISSION FROM GALAXIES
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CONTINUUM EMISSION AS A FUNCTION OF DISTANCE 
FROM GALAXY

Step feature from 
discrete Lyman series 
lines



CONTINUUM CONVOLUTION ONTO GALAXIES

Convolution 
with Luminosity 
function



INTENSITY MAPS BEFORE RADIATIVE TRANSFER 

Halos Continuum
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INTENSITY MAPS WITH RADIATIVE TRANSFER
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RADIATIVE TRANSFER’S EFFECT ON POWER

Scale dependent 
suppression on 
power



CONTINUUM AND HALO SOURCES

• Halos have higher power 
on small scales

• Continuum is smoothed 
over all scales -> larger 
contribution to total on 
large scales 

Continuum

Halos



DUST’S EFFECT ON POWER SPECTRUM

Dust 
prescription 
from Hayes et 
al. (2011)

Dust effects halos 
more than 
continuum -> power 
spectrum shape 
changes

Increasing dust



CONCLUSIONS

• Lyman-⍺ intensity mapping is an important probe for reionization
• Previous work only simulated radiative transfer with halos
• Created a model including all Lyman-⍺ sources
• Continuum emission reprocessed into Lyman-⍺ significantly 

changes the signal
• Lyman-⍺ intensity mapping could offer a probe of galaxies during 

reionization

Thank you!


