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Model atmosphere

describes the depth-dependence of basic physical quantities: opacity on some
reference frequency (optical depth), electron temperature, electron
concentration, gas pressure, abundances of different elements
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' TEFF
'TITLE

Model atmosphere: Kurucz models

4300.

GRAVITY 1.50000 LTE '
[0.0] VTURB=1.0 KM/SEC L/H=1.50 MARCS -0S

"OPACITY IFOP 11 1111111111101 00000°

ASPLUND ABUNDANCES

' CONVECTION ON 1.50 TURBULENCE OFF 0.00 0.00 0.00 0.00'

'ABUNDANCE SCALE  1.00000 ABUNDANCE CHANGE 1 0.92080 2 0.07837'
ABUNDANCE CHANGE 3 -10.99 4 -10.66 5 -9.34 6 -3.65 7 -4.26 8
ABUNDANCE CHANGE 9 -7.48 10 -4.20 11 -5.87 12 -4.51 13 -5.67 14
ABUNDANCE CHANGE 15 -6.68 16 -4.90 17 -6.54 18 -5.86 19 -6.96 20
ABUNDANCE CHANGE 21 -8.99 22 -7.14 23 -8.04 24 -6.40 25 -6.65 26
ABUNDANCE CHANGE 27 -7.12 28 -5.81 29 -7.83 30 -7.44 31 -9.16 32
ABUNDANCE CHANGE 33 -9.75 34 -8.71 35 -9.48 36 -8.76 37 -9.44 38
ABUNDANCE CHANGE 39 -9.83 40 -9.45 41 -10.62 42 -10.12 43 -20.00 44
ABUNDANCE CHANGE 45 -10.92 46 -10.35 47 -11.10 48 -10.27 49 -10.44 50
ABUNDANCE CHANGE 51 -11.04 52 -9.85 53 -10.53 54 -9.77 55 -10.97 56
ABUNDANCE CHANGE 57 -10.91 58 -10.46 59 -11.33 60 -10.59 61 -20.00 62
ABUNDANCE CHANGE 63 -11.52 64 -10.92 65 -11.76 66 -10.90 67 -11.53 68
ABUNDANCE CHANGE 69 -12.04 70 -10.96 71 -11.98 72 -11.16 73 -12.21 74
ABUNDANCE CHANGE 75 -11.81 76 -10.59 77 -10.66 78 -10.40 79 -11.03 80
ABUNDANCI: CHANCE 1 11 14 Q9 1N NA Q2 11 2Q QA 20 AN KK 2000 86
ABUNDANC A — abundance of an element, A =log N/N,, + 12 [20.00 92
ABUNDANC ) 20.00 98
asunpand N - total number density of an element
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READ DECK6 ',dep,' RHOX,T,P,XNE,ABROSS,ACCRAD,VTURB, FLXCNV,VCONV,VELSND'
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Model atmosphere: Kurucz models

Column mass density m(t)

Temperature T(t)
READ DECK6é 72 RHOX,T,P,XNE,ABROSS,ACCRAD,VTURB,

1.11438611E-03
1.46933430E-03
1.90642161E-03
2.44338350E-03
3.09334096E-03
+ 3.87393779E-03
£ 4.80510076E-03
8.5.91112062E-03
A 7.22091430E-03
8.76903374E-03
1.05970558E-02
1.27556538E-02
1.53040028E-02
1.83113451E-02

4303.3
4325.0
4338.1
4355.4
4372.8
4391.0
4409.4
4428.0
4446.5
4464.8
4482.7
4500.1
4517.4
4534.4

... 72 depth points - t

1.114E+01
1.469E+01
1.906E+01
2.443E+01
3.093E+01
3.874E+01
4.805E+01
5.911E+01
7.221E+01
8.769E+01
1.060E+02
1.276E+02
1.530E+02
1.831E+02

Gas pressure P(t)

1.188E+09
1.499E+09
1.806E+09
2.200E+09
2.664E+09
3.217E+09
3.867E+09
4.629E+09
5.515E+09
6.544E+09
7.729E+09
9.088E+09
1.066E+10
1.246E+10

1.197E-04
1.309E-04
1.404E-04
1.541E-04
1.704E-04
1.900E-04
2.128E-04
2.393E-04
2.698E-04
3.046E-04
3.440E-04
3.885E-04
4.389E-04
4.961E-04

Electron concentration N, (t)
FLXCNV, VCONV , VEL!

5.762E-03
5.781E-03
5.788E-03
5.798E-03
5.816E-03
5.851E-03
5.891E-03
5.939E-03
5.995E-03
6.061E-03
6.141E-03
6.240E-03
6.356E-03
6.489E-03



LTE line formation

* the profile function

' H(a,v) YR+ 73+ 74+ 76 vV —
V(v —vy) =o(v—1y) = ' with a = - — : V=
* line absorption coefficient
2 rTLTE l c
mes A, N . H(a,v b, .. -
Ky = —b;——Nnlogef;; (a,v) 1 — Le~he/AkT Kx = Ky T K,
mec ¢ NE " Alp b;
2hc? 1 _ - _
S, = — = B, line source function, in LTE set equal to Planck function
A3 ehc [kTA _ 1
Li(t, =0,u) = f S (e " Mdr, [ Emergent intensity
0

F,0) = 27rf S A(T(T)))E(T)dT, Surface flux
0



NLTE line formation

1 — %Lelw/kT
!

[ __ *[
K, = bik | — ehv/kT

g, — 2hv 1

2 ;}J:_ehuu/kT —1

correction to opacity and to
the line source function using the
departure coefficients b(t)



SIU

Spectrum Investigation Utility (Reetz, 1999, PhD)
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NeNé X
LINEFORMATION
START
CAMCEL
t<{Teff><{logg><logz>.dat OR grid interpolation
G777 K
4,44 [emis™2]

Atmos,
Teff
log(g)
[FesH] 0,00
®i 0,90 kmé's
CONSTANT MICROTURBULENCE
#I-file ¢ hm-micro,xi
LTE - LINEFORMATION
Departures:
Termdesig,:
4834,500 A
4885,500 A
0,100000
mA / 5000 A
A/ 5000 A

* 2E 2 e

+*

Wmin
lWmax :
Stepwidth-crit,:
Min,stepwidth ¢ D

Max,stepwidth ¢ 1,50

* +4

FLUX

Cos(theta) : 1,00000
MORMALIZED

ALL EXISTING LINES

ATOMIC AND MOLECULAR LINES
IGNORE ~ QUADRATIC STARK EFFECT
SEARCH EXACT ATMOSPHERE ON
INTEGRATION:  GARUSS-OUARDRATURE

* define a model atmosphere
or provide

.Teﬁ

logg

[Fe/H]

Xi: microturbulence

* Min wavelength
* Maxwavelength
* FluxorIntensity

cosO = o..1 (for intensity)

 Linelist



DEL  Mn II 36 56
Cr I 5
HgH 1 24,1

& LINELIST = atomic data for each line

CH I 12,1
CH I 1271}
MgH I 24,1
MgH I 24,1
CH I 12,1
SiH I 28,1
Hn I 43
Co I
Ni II

3,0 0,0)

36 5G( 5,0
50 3
B,w X
B,v )
B,v ¥,v( 0,0)
5F G&G( 3,0 4,0)
i50 SP( 2,0 1.0)
y ¥ou( 0,0 0,00
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Rel. Flux

Rel. Flux
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Hydrogen lines — T 4 diagnostics
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— The Sun: 5770 K
- 1D model atmosphere
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Mg | lines — log g diagnostics
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Mg | triplet I|nes very sensitive to
r pressure, and, thus, to surface gravity
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