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The role of AGB stars in stellar population 
models

Predicted contribution of TP-AGB stars to the total bolometric luminosity (upper panel) and the K-
band luminosity (lower panel), as a function of age. Comparison of COLIBRI model results with 
Maraston [2005, M05] and Bruzual and Charlot [2003, BC2003] Image credit: Pastorelli et al. [2020]
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The poorly understood role of evolved cool 
stars in SSP models

Zibetti 2013 post-starburst galaxies
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Zibetti 2013, Figure 1.Comparison between 
Maraston05 models (black lines) and BC03 (red 
lines).

The poorly understood role of evolved cool 
stars in SSP models

Zibetti 2013 post-starburst galaxies

?
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J, H, K-band spectral energy distributions of 
our sample of six LMC globular clusters. 
Lyubenova et al. 2012
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I practice SSP modelling is difficult 

(specially in the NIR)!

XSL giants:
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XSL giants:

Spectra of 
● 44 oxygen-rich (quasi-)static stars cooler than 4000 K, 
● 39 oxygen-rich TP-AGB stars, and 
● 26 spectra of carbon-rich TP-AGB stars

into XSL stellar population models.
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XSL giants:
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Sequence of XSL C-rich AGB stars.Sequence of XSL O-rich variable cool 
giants (TP-AGB).

Sequence of XSL O-rich static cool 
giants (RGB/E-AGB)

XSL giants:

Kristiina Verro @ Torino workshop on AGB stars



The role of evolved cool stars in SPOP models.

E-AGB

O-rich 
TP-AGB

Carbon 
stars

RGB
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XSL SSP 
models:
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XSL SSP 
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XSL SSP 
models:
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● XSL giant stars with temperatures less than 4000 K need special attention in SSP 
modelling! 

● XSL was designed to contain a large number of such objects. 

● Separating static from variable giant stars only based on NIR colour and one 
molecular feature is probably too rough.

● As is assigning a temperature to them with a general colour-temperature relation. 

● It is difficult to separate the effects of temperature, gravity, metallicity, circumstellar 
extinction and variability in these stars. 

● In the future, using distance-based luminosities, information on dust extinction and 
variability from the literature (star by star), is inevitable. 

● We hope that future dynamical models of cool giants will help us relate spectral 
properties to those of the static and variable stars. 

Conclusions:
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What about spectral line indices?
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