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 Finite slab atmosphere with Sν= constant
(e.g. isothermal atmosphere)

from formal solution with: τ2  = τatm, τ1 = 0:
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 Finite slab atmosphere with Sν= constant
(e.g. isothermal atmosphere)

from formal solution with: τ2  = τatm, τ1 = 0:
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−τ atm
μ )

i. τatm >> 1  ➡ Iν(0)  =  Sν

ii. τatm << 1  ➡ Iν(0, μ=1)  =  [Sν  -  Iν(τatm)]τatm  +  Iν(τatm)



 Kirchhoff´s Laws

τatm < 1;  τ1 = 0   -   a moderately thin atmosphere with

apply the formal solution for thin atmosphere:

Iν(0, μ=1)  =  Iν(τatm)  +  [Sν  -  Iν(τatm)]τatm

τatm ,ν = τcontinuum+A e
−β(ν−ν

0
)
2



1.a   Sν  >  Iν(τatm);   τcont << 1;  τline < 1

a thin continuum, weakly illuminated atmosphere

Iν(0, μ=1)  =  Iν(τatm)  +  [Sν  -  Iν(τatm)] {τcont + Aexp[-β(ν-ν0)2]}

Iν(τatm)

Icont (0) =  Iν(τatm) + [Sν – Iν(τatm)] τcont
~ Iν(τatm)

Iν0 (0) = Iν(τatm)  +  
[Sν  -  Iν(τatm)] (τcont + A)

~  Sν A + (1-A) Iν(τatm)

 with A < 1



1.b   Sν  >  Iν(τatm);   τcont << 1;  τline = 1

a continuum thin, line thick, weakly illuminated atmosphere

Iν(0, μ=1)  =  Iν(τatm)  +  [Sν  -  Iν(τatm)]{τcont + exp[-β(ν-ν0)2]}

Iν(τatm)

Icont (0) =  Iν(τatm) + [Sν – Iν(τatm)] τcont
~ Iν(τatm)  

Iν0 (0) = Iν(τatm)  +  [Sν  -  Iν(τatm)] (τcont+ 1)
~ Sν  



2.a   Iν(τatm) > Sν;   τcont << 1;  τline < 1

a continuum thin, line thin, strongly illuminated atmosphere

Iν(0, μ=1)  =  Iν(τatm)  +  [Sν  -  Iν(τatm)]{τcont + Aexp[-β(ν-ν0)2]}

Icont (0) =  Iν(τatm) + [Sν – Iν(τatm)] τcont

Iν0 (0) = Iν(τatm)  +  
[Sν  -  Iν(τatm)] (τcont + A)  

Iν(τatm)



2.b   Iν(τatm) > Sν;   τcont << 1;  τline = 1

a continuum thin, line thick, strongly illuminated atmosphere

Iν(0, μ=1)  =  Iν(τatm)  +  [Sν  -  Iν(τatm)]{τcont + exp[-β(ν-ν0)2]}

Icont (0) =  Iν(τatm) + [Sν – Iν(τatm)] τcont
~ Iν(τatm)

Iν0 (0) = Iν(τatm)  +  
[Sν  -  Iν(τatm)] (τcont + 1)

~ Sν  

Iν(τatm)



3.a   Iν(τatm) > Sν;   τcont = 1; 

a continuum thick, small A, strongly illuminated atmosphere

Iν(0, μ=1)  =  Iν(τatm)  +  [Sν  -  Iν(τatm)]{τcont + Aexp[-β(ν-ν0)2]}

Icont(0) = Iν(τatm) + [Sν – Iν(τatm)] τcont
~ Sν

Iν0 (0) ~ Sν   
Iν(0)

Iν(τatm)



ii. Semi-infinite atmosphere with a linear source function

Sν = a + bτν

(Eddington-Barbier relation)

The evaluation of Iν(0) at a given “μ” provides an good 
approximation to the actual value of the source function 
at depth τν =  μ . 

I (0,μ) =
1
μ∫

0

∞

(a+b τ ' )e
−

τ '
μ d τ '

I (0,μ) = a+bμ = Sν( τν=μ)
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