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Basic equations of classical stellar atmosphere problem

e radiative transfer equation — energy transport:

dl,
—=1,-S, = J,
'udr,.
e radiative equilibrium (+ convective energy transport for cool stars) — energy conservation:
f H, dv = const. = %Tgﬁ = T
0
¢ hydrostatic equilibrium — momentum conservation:
dP
P = —p (9 — Grad) + ideal gas = N

e detailed equilibrium (LTE): Saha- & Boltzmann-formula

3/2 )
Nup 1 5 (2ﬂmekT) Jup e_(Mm)
Niow Ne

KT
h2 Jiow

N _ g {5

N9
e statistical equilibrium (NLTE): rate equations
nj Z (Rjj + Gjj) + ni(Rik + Cix) = Z ni(Rji + Gji) + nk(Rki + Cii) = N
j#i j#i

charge conservation:
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# 4 mn [1] %& &II
$ %&
dl,
—=171,—-S5
dr, Y v

$ $ W& &"

n; ) (Rij+Cij) = p_mj(Rji+Cj)t

ENERGY 1/CM
10

J# J#i
d J
R;j = 47T/ozjﬁdu #
$ $

Cij = ne/az-j(fu)f(v)v dv
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ESO PR Photo 18¢/02 (7 August 2002)

Spiral Galaxy NGC 300 (H-alpha band)

(MPG/ESO 2.2-m + WFI)

© European Southern Observatory

+]§0§+

+

A$

L §
> @ @@ @

L $ $ 3



: 292<

@ &
&$ @

40 y D Y[ <0><Z

$ 3@ $ 4"@
$ & @



'$ @*& 6@+




1'$ @*& 6@+




P 1# 8%

&

$ @ 9

* &

$6

6

; 22-<

1 222<

L A$

$
$
>BB# $ ")
) # $
=» 6+& C O



$

AS



>3

" $$

")

AS

999

$3



8 &

)$ # "

L$

A 3%:+

$ 6 |

$

L
)<
*3
$
$
$$ >BB

AS

>3$6

$



.+
3
$
N
<@
, @ 2
2@ @

, P<

> (#R

3( #R

— =4 5>8

- =2






A

BCD

2

BII

&T7$$>'

$ %

5 5 &4 &

5 5 &4°

| £ga4 b
5 79%

&4 B

.79% 4&/ '5 >9:%

?

9

5>



H

SOE/F &4 E_/@/9%G HI%$7
. $9>7

3& <@ '5 39/



)D




>>

; 2<

A$

*&

H/



?

?8.

*& 6

= |+

$
-

*&

$4

. >9E:

$9/J

A$



8=p, 4 K 27
? K )(
8=) 9\ 8=) P\ = A
P\
+ i/
&/I$% 7K
$ L
8=)P ;? L<
\

5 %$$$

- , ) C




K 27
$ $ &
T7P + '(,
e
)
&
?1
4
\L \ += 4- M %$  /$$

=g TL T7/




( +

$ "$4 43 9% # @3 %@

(

= > @

5

?&L#3 4 8 #&" $ . $4



