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Abstract

Aims. To use the Besançon Galaxy Model (Robin A.C. et al., 2003) and the most complete
observational catalogues of Galactic Cepheids to constrain the intermediate-mass range of
the Initial Mass Function (IMF) in the Milky Way Galactic thin disc.
Methods. We have optimized the flexibility of the new Besançon Galaxy Model (Czekaj
et al., 2014) to simulate magnitude and distance complete samples of young intermediate
mass stars assuming different IMFs and Star Formation Histories (SFH). Comparing
the simulated synthetic catalogues with the observational data, we studied which IMF
reproduces better the observational number of Cepheids in the Galactic thin disc.
We analysed three different IMFs: (1) Salpeter, (2) Kroupa-Haywood and (3) Haywood-
Robin, all of them with a decreasing SFH from Aumer and Binney, 2009.
Results. For the first time the Besançon Galaxy Model is used to characterize the Galactic
Cepheids. We find that for most of the cases the Salpeter IMF overestimates the number
of observed Cepheids and Haywood-Robin IMF underestimates it. The Kroupa-Haywood
IMF, with a slope α = 3.2, is the one that best reproduces the observed Cepheids. From
the comparison of the predicted and observed number of Cepheids up to V=12, we point
that the model might underestimate the scale-height of the young population. The effects
of the variation of the model ingredients need to be quantified.
Conclusions. In agreement with Kroupa and Weidner (2003), our study shows that the
Salpeter IMF (α = 2.35) overestimates the star counts in the range 4 ≤ M/M� ≤ 10 and
supports the idea that the slope of the intermediate and massive stars IMF is steeper than
the Salpeter IMF .
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