


Layout of this presentation  

  AGB stars 
  Why AGB stars? Why interferometry? 

  Stellar parameter determination 
 mildly C-star variable with UKIRT & PTI 
 dynamic objects with AMBER 

  Study of the geometry of the mass-loss process 
 HERSCHEL+MIDI+VISIR 
 AMBER+NACO follow-up 

  Conclusion & future perspectives 



credit: http://outreach.atnf.csiro.au/ 



  1< M < 4 M⊙ 
  C‐O core and He/H burning 

shell, a convective envelope 

  [C/O] > 1 

  Presence of CO, C2, C2H2, 
C3, CN, HCN 

  SiC dust, amorphous carbon 

Schematic view of an AGB star (adapted by J. Hron & M. Lederer) after 
an idea from T. Le Bertre. 





  Basic properties & evolutionary status of a star can be 
determined knowing mass, luminosity, radius, chemical 
composition. 
 Thanks to interferometry, it is possible to give mass estimates 

not only for binaries 

  Wittkowski et al. (2001, 2004); Neilson & Lester (2008) 
determined stellar parameters for a sample of AGB stars 
  constraints for model atmosphere  
  constraints for evolutionary models 
BUT: parallax indetermination a major problem... 









ID Temperature [K] 

HK Lyr 3090 ± 50 

CR Gem 3070 ± 50 

Z Psc 3130 ± 60 

RV Mon 3170 ± 50 

DR Ser 3070 ± 40 







HK Lyr 





Next step: stellar parameters for a set 
of dynamic C-stars 

region of the HR-diagram 
we expect to sample 



Model predictions for AMBER 
observations 







Study the geometry of the mass-loss process for evolved red giants on the 
AGB at different scales of their atmosphere. 

The data will complement Herschel observations for a subsample of AGB 
stars selected from the MESS program (Groenewegen et al., 2011).  
Herschel maps the outer envelope unveiling the interface between stellar 
wind and ISM. 
The inner CSE will be mapped with MIDI (2-25 R★) and VISIR (25-2500 
R★). 

  15 targets (M-, S-, C-type AGB stars; different variability class) 
  ~ 140 hours of MIDI + VISIR time over 2 periods 
  2 observations x 3 configurations with MIDI (N-band 8-13 microns) 
  N+Q band observations with VISIR 



(a) 

(b) 

(a)  target with asymmetry: 
Herschel observations and 
MIDI preliminary modeling 
(ASPRO2) of TX Psc.  

(b)  symmetric target:  
Herschel observations 
of U Ant and MIDI modeling 
(ASPRO2).  



Next step is to extend the wavelength covarage to nearIR (JHK 
bands) to study the geometry in the region where pulsation 
starts and molecules dominate: 

  AMBER will complement the MIDI observations probing the 
inner region close to the photosphere. 

  NACO will complement the VISIR observations. 





shock fronts 
triggered by pulsation 

dust-shells 

Grey shade = windless model 
Colored lines = different phases for a DMA with  mass-
loss 

e.g. Nowotny et al. ( 2005) 

Stellar wind 

Dust formation 

Pulsation 

shock front 




