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C-rich AGB Stars
• Cool effective temperatures and 

extended atmospheres
• amC and SiC dust 
• Extended molecular layers – C2H2, HCN, 

CO

• Dynamic extended atmosphere often 
leads to interferometric variability. 

• Want to be able to measure the 
distributions of dust and gas
• How does it change over pulsation period 

of the star?

• VLTI/MATISSE observations of V Oph*
* ESO Program ID 105.208BT,  PI: Gioia Rau



Hulberg et al. 2025, ApJ



Observations and Goals
• Snapshot observations of V Oph 

• Spread over V-band period of ~ 300 
Days

• Goal: characterize circumstellar 
environment at minimum and 
maximum V-band light.
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L-band
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C2H2 +HCN!



M-Band
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N-band
V Oph close to 
MATISSE flux limits. 

Hulberg et al. 2025



Tool: RadMC-3D
• Radiative transfer software

•  Dust Monte-Carlo simulation
• Line radiative transfer

• Two step fitting process
• 1) Determine dust shell only 

parameters with grid search
• 2) Add gas shell of C2H2 +HCN 

• Requires ~0.1 Å spectral resolution

Stellar radius variability is consistent with O-rich AGB results (e.g, R Peg, Wittkowski et al. 2018) 



Models
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Variability and Imaging
Interferometric variability is too great over half 
the V-band light curve period.

But over periods of 50 days or less, the 
variability was not significant

Imaging proposal
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Conclusions

• MATISSE observations of C-rich AGB V Oph 
• Modeled with RadMC-3D to constrain dust shell, gas shell
• Future

• Apply RadMC-3D modeling to CHARA data
• MIRC-X/MYSTIC observations of O-rich Mira X Aur

• H2O layers?
• Optimize RadMC-3D for mid-IR/AGB stars



Thanks + Questions
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