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ABSTRACT

We derive the stellar-to-halo mass relation (SHMR), namely f, o M, /M, versus M, and M,, for early-type galaxies from their
near-infrared luminosities (for M, ) and the position-velocity distributions of their globular cluster systems (for M,,). Our individual
estimates of M), are based on fitting a flexible dynamical model with a distribution function expressed in terms of action-angle variables
and imposing a prior on M, from the correlation between halo concentration and mass in the standard A Cold Dark Matter (ACDM)
cosmology. We find that the SHMR for early-type galaxies declines with mass beyond a peak at M, ~ 5x10"M_ and M, ~ 1x 10" M,
(near the mass of the Milky Way). This result is consistent with the standard SHMR derived by abundance matching for the general
population of galaxies, and with previous, less robust derivations of the SHMR for early-type galaxies. However, it contrasts sharply
with the monotonically nsing SHMR for late-type galaxies derived from extended HI rotation curves and the same ACDM prior
on M, as we adopt for carly-type galaxies. We show that the SHMR for massive galaxies varies more or less continuously, from
rising to falling, with decreasing disc fraction and decreasing Hubble type. We also show that the different SHMRs for late-type and
early-type galaxies are consistent with the similar scaling relations between their stellar velocities and masses (the Tully-Fisher and
the Faber-Jackson relations). As we demonstrate explicitly, differences in the relations between the stellar and halo virial velocities
account for the similarity of the scaling relations. We argue that all these empirical findings are natural consequences of a picture in
which galactic discs are built mainly by relatively smooth and gradual inflow, regulated by feedback from young stars, while galactic
spheroids are built by a cooperation between merging, black-hole fuelling, and feedback from active galactic nuclei.
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Fig. 3. SHMR in the form of the ratio f, = M, /A M, as a function of stellar mass (left) or halo mass (right) for the sample of spiral galaxies in
SPARC (blue diamonds, PFM19) and for the sample of ellipticals and lenticulars in SLUGGS (red circles, this work). The halo masses of late types
are estimated from HI rotation curves, those of early types from the Kinematics of the GC system. We compare to the SHMR from the abundance
matching model by Moster et al. (2013, grey band).
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ig. 4. SHMR in the form of stellar mass (M) as a function of halo
mass (M, ). Symbols are as in Fig. 3, however here we zoom in on the
hioh-ma<s reoime of the SHMR
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Fig. 6. Residuals of our dynamical estimate of f, relative to the abundance-matching value f, s at the same stellar mass from Moster et al. (2013)
versus the disc-to-total ratio D/T (left) and Hubble type T (right), for massive late types (M, > 5 x 10""M,, blue diamonds) and carly types (red
circles). The grey arca shows the scatter of the Moster et al. (2013) SHMR around M, ~ 10" M. Several carly types pile up at D/T =0 since no
disc component could be clearly identified from their photometry.
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Fig. 8. Comparison of our estimates of halo masses for carly-type galaxies in SLUGGS based on f(J) models (red circles) with those of Alabi
et al. (2017), using the TME (green squares), and those of Bilek et al. (2019), based on a Jeans analysis (grey pentagons).
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Fig. 10. SHMR (f. < M. ki), ssclbar massovelocity scaling law (M, < Vo, middie) aad relation betwoeen galaxy velocity and halo velocity
(Veu — Vi, nght) for the population of late types (blue) and early types (red). In the top-middle and top-right panels, the characenstic velocity
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