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Abundances are not measured but inferred

Stellar parameters
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Stellar atmospheres
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X~ 0.5

MLT from spectroscopy

8000

S ==
T =

[¥] sanjesadway

-

-

v <o <
S & v A
JI-Ihl-dlﬁGdﬂ-.-—-. . _qé..-....—...-.,....__._-
-
AN
NN
/a //a
<
Y
1..
]
— () g
g nu
-
| ©® ©
Q @
T wn
-
. O O
3 |
g _
— _
- 3
e s oo e o saaa v aa e ssa o s bes s onasalos b asaaslag
| Q Q Q o Q
- Q o (= Q
o (= QS Q Q
o) - ) e -+

0.0 0.5 1.0

-0.5 |
log Tgo00

Fuhrmann, Axer & Gehren 1993

-1.5 ~1.0

-2.0

--—-.--—-n-—n----—--—--—-—P-—-t—-—--—---bpbn

4
AN [A]

1.00

o
o))

o

o

o

o

o
195330 + Xnj4 aanje[ay

o

o

o
wn

o



MLT from stellar evolution: X ~ 2
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Code Solar Z/X 0(
__________________ STARS | 00262 209
__________________ STARS | 00195 2025
_________________________ V-R | 00181 2007
_________ Dartmouth | 0.0266 ~  1.938
____________________ BASTI | 00280 1913
____________________ MESA | 00261 1877
____________________ MESA | 00207 1783
R 00253 1743
______________ PARSEC =~ 00252 1740
~ Padova | 00235 1.680

Geneva 0.0194 = 1.647

Stancliffe, Fossati, Passy+ 2016
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MLT from 3D simulations: & ~ 2
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Non-LTE (NLTE) = Statistical equilibrium
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Non-LTE (NLTE) = Statistical equilibrium

Solar model atmosphere :
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Radiation+convection 1n stellar atmospheres

1 D Temperature [K]
100 ? P 13000
10000
0 8000
- 6500
= 5400
Z 100 i
N

4500
-200 4000
3000
2300 Teff = 5150 K, log(g) = 2.2, [Fe/H] = -5.0 2500

0 200 400 600 800 1000

X [Mm]

See also Magic, Collet, Asplund+ 2013-2015 Nordlander, Amarsi, Lind+ 2017



Radiation+convection 1n stellar atmospheres

Gas temperature [K]
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3D NLTE gnd tfor Hydrogen
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3D NLTE calculations at [Fe/H] <-6
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Abundance error (3D NLTE - x)

3D NLTE abundance corrections
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log €(0)sp — log €(0)p

log €(C)sp — log €(C)yp
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3D spectra of molecular lines 1n giants
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3D NLTE orids for Lithium )
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3D NLTE
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Grids of 3D LTE/NLTE spectra
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3D / Non-LTE resources

3D atomic lines: 1D resources:
H: Amarsi, Nordlander+ 2018 ' ESRZCKEE‘@;OTT g‘:n&)n Fe. Co. Sr. Ba
Li: Harutyunyan, Steffen+ 2018 (6Li/7Lli) .
* nlte.mpia.de (Bergemann)
Mott, Steffen+ 2020 0, Mg, Si, Ca, Ti, Cr, Mn, Fe, Co
Wang, Nordlander+ 2021

. * spectrum.inasan.ru/nLTE (Mashonkina)
C & O: Amarsi, Nissen+ 2019 Ca, Ti, Fe

* pySME: sme.astro.uu.se (Piskunov / Amarsi)
Li, C, N, O, Na, Mg, Al, Si, Ca, Ti, Fe, Ba

Na, Al: Nordlander+ 2022 )
Fe: Nordlander+ 2022 ([Fe/H] < -3) 3D molecular lines:

Amarsi+ 2022 ([Fe/H] ~ 0) « Collet, Asplund+ 2007

Mg, Ca, Ti, ...: 20237  Dobrovolskas, Kudinskas+ 2013
n-capture: 20257 » Gallagher, Caffau+ 2016/2017


http://sme.astro.uu.se
http://sme.astro.uu.se
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HD 84937
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