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Density Matrix Transition
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Density MatrixWavevector and Basises of Polarization Vector

Density Matrix Formula for Scattered Photon(Ahn and Lee 2015, Chang et al. 2015)  



Process

Set the Geometrical Parameters
Set the Parameters by Wavelength

Monte Carlo Simulation



Set the Geometrical Parameters

UV Source

ࡵࡴࡺ : Column density (cm-2)
ࡵࡴ࢔ : Number density (cm-3)
ࢊ : Physical distance (cm)

࢞ࢇ࢓ ࢔࢏࢓ : Maximum and minimum wavelength
ࣅ : The number of input photons



Set the Parameters by Wavelength
ࣅ

Subroutine SIGMA
௠௜௡ ௠௔௫ ௠௜௡௧௢௧௔௟ : Total cross section

ଶ : Branching ratio to level 2
ଷ : Branching ratio to level 3

Cross section and branching ratio of Lyβ and Lyγ(Chang et al. 2015) Cross section of Lyα



Monte Carlo Simulation
2. Set the initial scattering position

3. Check weather position is inside or outside
4. Generate the next wavevector

5. Check weather scattering is Raman or Rayleigh scattering. 

6. Check weather position is inside or outside

Rayleigh scattered photon

1. Generate the initial UV photon
ߤ = 2 ∗ 2݊ܽݎ ݉ݑ݀݅ − 1          (= cos (ߠ
߮ = 2 ∗ ݅݌ ∗ 2݊ܽݎ ݉ݑ݀݅
ଵଵߩ = ଶଵߩ   0.5 = ଶଶߩ   0 = 0.5

߬ = −log (2݊ܽݎ ݉ݑ݀݅ )
ݔ = ߬ ∗ cos ߮ ∗ 1)ݐݎݍݏ − ݕ(ଶߤ = ߬ ∗ sin ߮ ∗ 1)ݐݎݍݏ − (ଶߤ
ݖ = ߬ ∗ ߤ

′ߤ = 2 ∗ 2݊ܽݎ ݉ݑ݀݅ − 1          (= cos (ߠ
߮′ = 2 ∗ ݅݌ ∗ 2݊ܽݎ ݉ݑ݀݅
Density Matrix Transition

′ݔ = ݔ + ߬ ∗ cos ߮ ∗ 1)ݐݎݍݏ − ᇱݕ(ଶߤ = ݕ + ߬ ∗ sin ߮ ∗ 1)ݐݎݍݏ − (ଶߤ
ᇱݖ = ݖ + ߬ ∗ ߤ
ݔ = ݕ    ᇱݔ = ݖ    ᇱݕ = ′ݖ

Raman scattered photon

go to 4.

ݑ݉݅ = 10)ݐ݊݅ ∗ ݑ݉ + 11)
(݈ݓ݅)݊ݔݑ݈݂ݐ = (݈ݓ݅)݊ݔݑ݈݂ݐ + 1

,ݑ݉݅)݊ݔݑ݈݂ (݈ݓ݅ = ,ݑ݉݅)݊ݔݑ݈݂ (݈ݓ݅ + 1
݈݊݋݌ ,ݑ݉݅ ݈ݓ݅ = ݈݊݋݌ ,ݑ݉݅ ݈ݓ݅ + ݀݁݊11 − ݀݁݊22

ݑ݉݅ = 10)ݐ݊݅ ∗ ݑ݉ + 11)
(݈ݓ݅)1ݔݑ݈݂ݐ = (݈ݓ݅)1ݔݑ݈݂ݐ + 1

,ݑ݉݅)1ݔݑ݈݂ (݈ݓ݅ = ,ݑ݉݅)1ݔݑ݈݂ (݈ݓ݅ + 1
1݈݋݌ ,ݑ݉݅ ݈ݓ݅ = 1݈݋݌ ,ݑ݉݅ ݈ݓ݅ + ݀݁݊11 − ݀݁݊22

߬ = −log (2݊ܽݎ ݉ݑ݀݅ )


