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Schwarzschild equation:

dL,
ds

Define optical path x,:

— _kl/paLl/ + kupaBz/

S

Xu(8) = /k,/(s’)pa(s’)ds’

S0

or sometimes



So

dL,
dx,

— _LV—I_BI/



The solution for an isothermal layer of temperature 71" :
Ly(xv) = Ly(0)e™ + B, (T) (1 — e™)

or

LV(XV) — LI/(O)TI/ + BI/(T) (1 — 7_1/)



Consider

ky = Sf(V)
where S is the line strength and [ f(v)dv = 1. One

example is the Lorentz line:
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Thus the Lorentz line can be written:

Y 1
k, =S—
T2+ (v — vp)?
S v
ky = 2 HYRY
™ Y2+ (Vv — )
We see that:
S
Kooy = — or S = KmaxTY



For y, << 1,

l—e ™ =vy,=ku
B, (1 — e_X”) — Bk, u

For f(v) concentrated near vy,

/ B, (v, T)k,udv = B, (v, T)Su / fdv = B, (vy, T)W

with equivalent width W = Su.



A narrow example line:
S, =1.0 x 10" Hz m* kg™

vo. = 2.0 x 10'% Hz
7. = .001 x 10" Hz

A standard mass path to apply:
ue = 0.1 kg m™?

(We will explore with u in multiples of u.)



Red: k, in standard line. Blue: with v=2xy,
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emittance 17, for various u, y=vy.
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emittance 1—7 for various u, y=2«y,
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emittance 17, for various u, both y=vy, and y=2vy,
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Red: Downward Spectral Irradiance
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red: downward spectral irradiance from 255 K

atmosphere, using u = 100u,



Average Emittance for v=vy, (red) and y=2v, (blue)
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Is average emittance proportional to /7 and Vu?
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Equivalent Width vs. Average Emittance

/B,/(V,T) (1—7,)dv = B,/(VO,T)/(l—Ty) dv
— BV(V(),T)W



Equivalent width for y=y, (red) and y=2vy, (blue
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Equivalent width and strong—line limit theory
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Strong line theory: W = 2/Su~y
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Explanation for strong line theory: W = 2+/Suy

Let x = v — 1.

v 1
V:ky = 5—
X ! Wv2+x2u
For what x is x, = 17
1
T
1
r=—=y/Suyx= W

ﬁ



