
Tatm



Temi



1,2



1



J(ν, T )



ν



T



TRJ



kbolt T
RJ = J(ν, T ).



TRJ = T



hν << kbolt T



hν >> kbolt T



C



C = cdark + g (T tot
ant + Trec),



cdark



g



Trec



T tot
ant



T tot
ant =

T sig
ant +Gim T ima

ant

1 +Gim
,



T sig
ant



T ima
ant



Gim



gsig



gima



Tant



Tloss



Tastro



Tant = Feff [Tatm exp(−aτ) + Tastro] + (1− Feff)Tloss



Feff



τ



a



a = 1/ sin(elevation);



Tcab



Tamb



Tloss = αTcab + (1− α)Tamb,



α



Tsky



T tot
emi



Tsky = FeffT
tot
emi + (1− Feff)Tloss.



T tot
emi =

T sig
emi +Gim T ima

emi

1 +Gim
,



T sig
emi = T sig

atm {1− exp (−aτsig)} and T ima
emi = T ima

atm {1− exp (−aτima)} .



τ = τdry + τwet,



τdry



τwet



wH2O



τwet = αH2O wH2O



αH2O



Thot − T tot
sky

Chot − Ctot
sky

=
Thot − Tcold

Chot − Ccold
,



Thot



Tcold



Chot



Ccold



T tot
sky



T ⋆
a = Tcal

Con − Coff

Chot − Coff
,



Tcal



Tcal



=



(1 +Gim)
[
T sig
emi − Tbg

]



+



(1 +Gim)
[
Tloss − T sig

emi

]
exp(aτsig)



Gim

[
T sig
emi − Tbg

]
[exp {a(τsig − τima)} − 1]



1 +Gim

Feff
[Thot − Tloss] exp(aτsig).



Tbg



T sig
emi



Tcal = (Thot − Tsky)
1 +Gim

Feff exp (−aτsig)
.



T ⋆
a



H2O



O2



O3



2



1− exp(−aτ)



Temi ∝ Tatm [1− exp(−aτ)]



Tcal ∝ exp(aτ)



exp(−aτ)



(Thot − Tsky)



[1 +Gim] / [Feff exp (−aτ)]



τtrue



Gtrue
im



F true
eff



T true
cal



τmod



Gmeas
im



Fmeas
eff



Tmeas
cal



Tmeas
cal − T true

cal

T true
cal

=
F true
eff (1 +Gmeas

im )

Fmeas
eff (1 +Gtrue

im )
exp [a(τmod − τtrue)]− 1


