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D
Theoretical models for Ks luminosity

functions

We compared different theoretical models to analyse the behaviour of their Ks lumi-
nosity functions for metal rich populations (as it is needed for the metallicity of the
NSD, see chapter 9). We used models from three different groups and compared their
performances. We used MIST (Choi et al., 2016; Dotter, 2016; Paxton et al., 2011,
2013, 2015), BaSTI (Pietrinferni et al., 2014) and PARSEC+Colibri (Bressan et al.,
2012b; Marigo et al., 2017) models. In particular, we were interested in the distance
between the RC and the RGBB and the relative fraction of stars belonging to each of
those features. Figure D.1 shows the comparison for the different models assuming a
range of ages and twice the solar metallicity. We noticed that PARSEC models might
not be appropriate to deal with old metal rich populations. The relative distance,
∆Ks, between the RC and the RGBB changes homogeneously as a function of age
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in BaSTI/MIST, while the RGBB appears to behave more erratically in the Parsec
models (becoming first brighter and then fainter again). We found this behaviour in
BaSTI and MIST models, whereas PARSEC models show an anomalous behaviour
for models around 5 Gyr. Therefore, we used BaSTI and MIST models for our
analysis in chapter 9.

Fig. D.1 Ks luminosity function for different theoretical models. The red arrow indicates the
anomalous behaviour observed for PARSEC+Colibri models.


