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(ﬁm General Solution of Radiative Transfer

- 'W“Y‘

T,(r,§)=T,(0,5) & **"” +j' K,0(=a) T +a T, (r,8)]e " dr
]

T,(r,5)= brightness temperature in the § direction, K
B(r,5) =% T,(r,5) = spectral brightness, W -m? - sr™' - Hz"'

k = 1.3807 10~ = Boltzmann's constant, J - K

2
T(r,r,) = _[ x,(r’)dr’ = optical depth fromr, tor,

n
I (r) = physical temperature of the mediurln
T.(rnd)=% [V T,0.80dY = L S 4 (pp )T, ,«)J n
4z A
Rewriting :

T,(r,5)=T,(0,5) ¢ " + j { K, (r) T(r) + jP(s,s') T,(7.5") dQ} eIy
0 % 4

e Coefficients
L X, = Ky, + K,,, = extinction coefficient, Np-m™

x,, = background absorption coefficient, Np-m"
K, = N 0, = particle extinction coefficient, Np-m™

N = number of identical particles per cubic meter, m

O, = 0, + 0, = extinction cross section of a single particle, m?

o, = particle absorption cross section, m*
o, = particle scattering cross section, m®

2= _ albedo

€



\ " d‘”‘ W A 85
Particle Interaction
P(5,5)= NlS (s, “’f -ngf- w(s,5") = phase function, units m™
w(5,5")= normalized phase function

E;canered ( 3) = .CL;’L Spp ( 3,\’ §') E;':lcidem ( § l)

power scattered (all directioris §)
incident power density (5)

o? @)= 3,57 de, =
4

~[ReExH'} /i da , :
__ s _ net power flow into particle
s .2_lﬂ_| E"(3 f incident power density
[{oeBO Py .
o = _ dissipated power in particle volume

a

2 |E ;e)l2 B incident power density

Media Constants
k;, =background absorption coefficient = 2a

« = attenuation constant = aJ{%F Jl + (-"“- - 1]}
k = wave number (phase constant)= a){ Hl+ =Y+ l-l} k,,IRe{JE }
u=p,
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