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Density Matrix Transition

€1 = (—sing, cos,0)

p €; = (cosOcos@, cosBsing, —sin0) e 2R
. _ (P11 P12) _ 2 2
’: /k = (Si’nHCOS(p, SinBSin(P, COSB) 2 2

Wavevector and Basises of Polarization Vector Density Matrix

p'11 = (co 2A@)p1q p'22 = (cos?8’sin*Ag)pq, P12 = (1/2005?'31'"2A(P)P11

—(cosOsin2A@)py, +c0s0'(2sinfsind’'sinA¢@ +(C_0590_059, cos2A¢@

+ (si 2Apcos?0)ps; + cos0cos0'sin2A@)p1; + sinBsind’cosAp)pi2
+(cosOcosO' cosAg + sinbsind’)p,, —cos0(sinfsind’sinA¢p

+ 1/2cos0cosO'sin2Ap)p,,

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



Process

Set the Set the Monte Carlo

Geometrical Parameters by

Parameters Wavelength Simulation




Set the Geometrical Parameters

Ny =nyd
Ny, : Column density (cm-?)

ny; : Number density (cm3)

d : Physical distance (cm)

UV Source Amar Amin : Maximum and minimum wavelength

f2 : The number of input photons



Set the Parameters by Wavelength

Subroutine SIGMA

Ororqr (M) : Total cross section

BR,(A)
BR3(A)

: Branching ratio to level 2

: Branching ratio to level 3
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intp = nint(f,)

Branching Ratio

Branching Ratio

A=Anin + Amax — Amin) * iwl/iwlmax

T; = OrotaiNpy1
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1. Generate the initial UV photon MOnte carlo Simulation

u=2x*ran2(idum) —1 (= cos 8)
@ = 2 *pi *ran2(idum)
P11 =05 p21 =0 pa; =0.5
2. Set the initial scattering position
T = —log(ran2(idum))
x = T * cos(@) * sqrt(1 — u?)
y =T *sin(p) * sqrt(1 — p?)
Z=T*U
3. Check weather position is inside or outside
> 4. Generate the next wavevectorl
u' =2 =*ran2(idum) — 1 (= cosB)
@' =2 *pixran2(idum)
Density Matrix Transition
5. Check weather scattering is Raman or Rayleigh scattering.
T = —log(ran2(idum))
x' = x + 7% cos(p) * sqrt(1 — u?)
y' =y + T *sin(p) * sqre(l — pu?)
zZ'=z+T*pU
6. Check weather position is inside or outside
x=x" y=y" z=7

Raman scattered photon

imu = int(10 * mu + 11)

tf luxn(iwl) = tfluxn(iwl) + 1
fluxn(imu, iwl) = fluxn(imu, iwl) + 1
poln(imu, iwl) = poln(imu, iwl) + denll — den22

Rayleigh scattered photon

imu = int(10 * mu + 11)
tflux1(iwl) = tflux1(iwl) + 1
flux1(imu,iwl) = flux1(imu,iwl) + 1
poll(imu,iwl) = poll(imu,iwl) + denll — den22

go to 4.



