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MOLECULES identified in 
stellar spectra (Jorgensen 1996)

TiO, VO

CO, C2, CN, CH

ZrO, LaO, YO



M starsM stars TiO (Kirkpatrick 1991)
8506 
8512
8558 
8569

VO (Solf 1978)
8521    8538
8574    8597 
8605    8624 
8649    8668 
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Kurucz synthetic spectraKurucz synthetic spectra

Gravity sequence

T = 3500 K

Metallicity sequence

Log g = 2.0

[Fe/H]= 0.0

Log g = 0.0

Log g = 2.5

Log g = 4.5

[Fe/H]= - 2.0

[Fe/H]= -1.0

[Fe/H]= 0.0



Carbon starsCarbon stars
General Catalogue of Galactic
Carbon stars by Stephenson (Alknis
at al. 2001.)         6891 stars

Teff 1900-4000 K  (Bergeat at al.2001)

Observed in GAIA range: 9

Teff = 3000
log g = 0.0
C/O = 1.023

CN

C/O index = 2

T



Pavlenko synthetic grid

2600  K

Temperature sequence

4500  K

2800  K

4000  K

3200  K

3000  K

3500  K

C/O = 1.071 



Carbon abundance sequence

1.007

1.35

1.093

1.023

C/O 

Pavlenko synthetic grid

T = 3000



12C/13C   isotopic ratio
T = 3000
C/O = 1.35

12C/13C =  7/3

Pavlenko synthetic grid

12C = 1

12C/14N 

13C/14N 



S-type starsS-type stars
6 in literature

ZrS

S 5/5



S-type starsS-type stars

Plez et al.2004



8396     CeO
8611     CrH
8696     CrH
8709.2  CN
8484.6  CN
8592     CO 
8690.8  FeH
8578     FeO
8667     HF
8481.0  LaO
8489.9  LaO
8526.6  LaO
8761.3  OH
8824.4  OH
8435.9  SiF
8629.6  TiS
8627.6  TiS
8626.0  TiS

8643.4 VO
8666.6 VO
8624.0 VO
8604.0 VO
8575.3 VO
8537.7 VO
8744.2 ZrO
8734.0 ZrO
8721.3 ZrO
8709.3 ZrO
8695.3 ZrO
8622    C2H2
8563 HCN
8608    HCN

Strong Molecular band heads:

8742.4   NF       degraded blue
8722.3   N2 degraded blue
8700.0   SrO
8685.4   NiCl
8675      N2         
8652.2   CaO
8626.0   TiS
8624.0   VO
8619.8   NO      degraded blue
8613.3   SO
8611.1   CrH
8597.8   O2 atmospheric
8585.5   C2O     degraded blue
8571.5   BaF
8557.8   C2O    degraded blue
8541.8   N2 degraded blue
8488.9   PrO
8451.2   BaH 




