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Can AGB stellar winds unveil the 
origin of the unidentified IR 
emission bands?
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Goal obtained  

Implementation of the current code that 
describes the dynamics and dust formation in 
the winds of  AGB  stars, with the network to 
describe the formation of PAH, composed by 
65 species and 245 reactions

Radial profiles of Temperature (top left panel),  velocity (top right panel), grain size of SiC (bottom left panel) and C (bottom 
right panel) in the wind expanding from the surface of a 1           model

Abstract 

 The aim of this project is to study PAH  (Polycyclic aromatic hydrocarbon )formation in the winds of carbon stars, using a detailed 
chemical kinetic scheme, to be implemented into the code used to describe the winds of evolved stars. The combination with 
results from evolutionary models of carbon stars will lead to the determination of the PAH yields expected. This will allow to 
analyze the production rate of PAHs as function of the mass and metallicity of the stars.
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Critical issues 

•  Computing Time 

• Difficulty to find out the real and complex 
refractive index for each molecule and 
compound

Next Steps 

•  Evaluate the PAH formation rate of carbon stars 
of various mass and chemical composition, during 
the AGB lifetime 

• Calculate synthetic spectra  for some selected 
points along the evolutionary tracks that we 
compare with the observational data 

• Improve the model of stellar wind, taking into 
account the effect of periodic shocks which are 
known to be present in the inner wind of AGB 
stars 

• The PAH formation and more generally of the main 
evolutionary properties of the carbon stars will be 
reconsidered, based on the updated determination 
of the mass loss rate and thermodynamic 
structure of the wind

Expenses 

•  Hardware  3000 euros 

• Pa r t i c i p a t i o n t o STARS 
meeting 500 euros

∼

∼Concentration profiles of main hydrocarbon (top panel) and  small PAH molecules (bottom panel

Ongoing: Analysis of the PAH 
yie lds produced during the  
AGB star evolution  of a model 
of initial mass 1.0  and 
metallicity Z= 0.004 
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