
BETELGEUSE workshop, 5-8 September

THE FIRST SPECTRAL SURVEY 
OF BETELGEUSE 1 AND 3 MM

Alizée Duthu 


Laboratoire d’Astrophysique de Bordeaux 
 

F.Herpin (LAB, France)




DETECTED 
MOLECULES AT 1.3 

AND 3 MM

30 lines detected  : 
⇒ 7 different molecules 

determined  
⇒ 11 lines not identified 

⇒ 1 molecule sensitive to 

magnetic field CN  

2 types of line profil :  
⇒ gaussian  

⇒ simple and double horns

observations : IRAM 30M, EMIR/FTS200



SIO DETECTION

SiO

SiO detected (thermal or maser ?) but not in 2014⇒ Changing physical conditions in times



SIMPLE AND DOUBLE HORNS LINE PROFIL

3 mm  
black =observation red = fit

Fit parameters for 3 mm simple horn

molecule position 
Mhz

Vexp 
km.s-1

U 93862.0 2.28
U 111945.74 1.37

Fit parameters for 3mm double horn

molecule position Mhz Vexp km.s-1

13CO 110201.5 

4 
17.25

110201.5 3.45
CO 115271.5 17.25

115271.5 5.71

horns line profile ⇒estimate of the expansion velocity for the molecular shell  
double horns = 2 shells of same molecule with various velocity 



RADEX MODEL

5

modelling parameters :  density column N(H2)=7.1021  cm-2, radial velocity vlsr = 4.0 
km.s-1, temperature Tex = 130 K

CN : L.m Ziurys et al. 2009 (étoile VY CMa, model ETL)  
CO et HCN : L.m Ziurys et al. 2009 (stars average NML Cyr et VY CMa, model ETL)



RATIO MOLECULE/ISOTOPE

molecules ratio ratio 
observed

mean value 
ration

12CO/13CO 5.77
2 to 100  
Ramsted & 
Olosson  
(2014)

60
Royer et al. 

(2010, VYCMa) 

28SiO/29SiO 2.85 9 to 29

SO/SO2 2.85

⇒ molecular abundances are lower than in other star  
⇒ ratio molecule/ isotope not typical


