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Lya RT with 
CoDaII simulation

• Larger cosmological volume


• Larger halo mass range


• Larger spatial extent around halos


• Higher resolution for IGM


• Regular grid better for RT (cf. SPH)


• Redshift evolution


• z=8, 7, 6



3.38e10Msun  
at z=8

2.58e10M
sun  at z=7.7


(Jeeson-Daniel+2012)
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LaRT
• Developed by Kwang-il Seon (KASI)


• Lya Monte-Carlo radiative transfer code


• Written in modern Fortran


• MPI


• Can consider arbitrary 3D distributions of medium  
on a regular Cartesian grid


• https://seoncafe.github.io/LaRT.html 


• Cosmic expansion effect implemented

https://seoncafe.github.io/LaRT.html
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Hyunbae Park+(in prep.)
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of Lya photons at 200km/s Brightest (in UV) 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500th brightest (in UV) 
halo at z=8 First scattering positions of Lya photons at 0km/s 
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First scattering positions500th brightest (in UV) 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z=8

z=7

z=6

IGM - more ionized

Halo - more massive

Cosmic expansion - slower

H(z)/c=3.39e-3

H(z)/c=2.84e-3

H(z)/c=2.33e-3

t



z=8

z=7

z=6

0.45% escape 
wo scattering

5.3%



Toy model
Spherical symmetry


Halo mass: 1e12Msun  
IGM density: step-like


IGM Infall motion: (GM(<r)/r)0.5

Ionizing bubble size: 3cMpc/h


Lya photon initial position: Rvir surface

H(z): at z=7



Surface Brightness
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wo scattering 1.1% 0.053%

R = rlast ( 1 - (rlast • klast)2 )0.5 rlast klast R
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2cMpc/h 
ionizing  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ionized
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Input spectrum

Input 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Input spectrum



Spectrum
Additional redshift by - rlast • klast rlast klast

rlast
klast

wo additional redshift

w additional redshift

0km/s (input frequency)

Could be non-negligible…!



Next steps
• To properly implement an input spectrum


• To examine spectrum & SBP simultaneously


• For toy model


• To explore further by changing halo mass, H(z), IGM 
density, temperature


• For CoDaII halos


• To generate observables by using peeling-off method for 
multiple observers


