
is that faint galaxies (late-type disk and dwarf
galaxies) are more dominated by dark matter than
luminous galaxies (early-type disk galaxies) (e.g.,
Roberts & Haynes 1994). The flat rotation curves
of spiral galaxies are additionally an indication
that dark matter should become more and more
dominant towards larger radii. We can explicitly
evaluate these relations by deriving the ratio of
the mass of the baryons and the mass of the dark
matter halo at each radius as

(

Mbaryons

Mdark

)2

=
V 2

gas + Υ!V 2
!

V 2
obs − V 2

gas − Υ!V 2
!

, (11)

where Mbaryons/Mdark is an indication for the de-
gree of dark matter dominance, Vobs is the ob-
served rotation curve, Vgas the rotation curve of
the gas component as described in Sect. 5.1, and√

Υ!V! is the rotation velocity of the stellar com-
ponent (taken to be the quadratic sum of multiple
stellar components if present).

Note that for some of the galaxies discussed in
Sect. 6, we derived multiple mass models with,
e.g., single or multiple stellar components. In the
rest of the paper, we will, as to not needlessly con-
fuse the discussion, restrict ourselves to one model
per galaxy. For NGC 2403 and NGC 3198 we
use the two-component model, for NGC 7793 the
model that uses the entire rotation curve, and for
NGC 7331 the model without the color gradient.
These particular choices do not affect any of our
conclusions.

The top panel of Fig. 58 shows the radial de-
pendence of Mbaryons/Mdark for our sample galax-
ies, assuming values for Υ3.6

! as predicted from
the photometry. There are a few things to note.
Firstly, the most luminous galaxies are in general
indeed the least dominated by dark matter. This
is not only true globally, but also locally: even at
the outermost radii, the baryons in the luminous
galaxies are more dominant than in the least lumi-
nous galaxies. Secondly, while the luminous galax-
ies show a clear gradient in Mbaryons/Mdark with
radius (with the outer radii becoming progres-
sively more dark-matter-dominated), this trend is
less pronounced in the faint galaxies. The lat-
ter indeed are dominated by dark matter at all
radii. These results are robust against any partic-
ular choice of dark matter model, but only depend
on the values of Υ3.6

! .

It is also interesting to explore the distribution

of Mbaryons/Mdark for the case of Υ3.6
! as a free

parameter (i.e. as determined by the dynamics,
rather than the photometry). In these cases the
results are not entirely independent of the halo
model assumed, as the choice of model plays a role
in determining Υ3.6

! during the fitting. The middle
and bottom panels of Fig. 58 show Mbaryons/Mdark

for the best-fitting ISO and NFW Υ3.6
! values, re-

spectively. The trends discussed above are still
present in the fixed Υ3.6

! ISO case, but they be-
come confused for the NFW model. The latter is
most likely a reflection of the NFW model being
an inappropriate fitting function for at least some
of the galaxies.

7.2. Relations with Υ3.6
!

An overview of the derived Υ3.6
! values is given

in Fig. 59. Here we plot the photometric (fixed)
and dynamical (free) values for Υ3.6

! against the
colors and luminosities of the galaxies. The left-
hand panels show the fixed and free Υ3.6

! values
for both the ISO and NFW model plotted against
(J − K) color. Also shown is the predicted rela-
tion between Υ3.6

! and color (Eqs. 4 and 5). By
definition, the photometric Υ3.6

! values follow this
relation. The small scatter is caused by the color
gradients present in these galaxies which make the
photometric Υ3.6

! differ slightly from those with a
constant Υ3.6

! as a function of radius.

In general, we see that the theoretical relation
seems to define an upper limit to the distribution
of the majority of the best fit values (apart from
a few obviously discrepant cases). Alternatively,
rather than an upper limit, it may also mean that
the theoretical relation overestimates the Υ! value
due to an inappropriate choice of stellar Initial
Mass Function, star formation history, or unex-
pectedly large contamination by PAHs, AGBs or
hot dust in the 3.6 µm maps. Future rigurous
population synthesis modeling should shed light
on some of these issues. The NFW Υ3.6

! values
tend to be lower than the ISO values, which is to
be expected due to the intrinsically steeper mass
distribution of the NFW halo. We compare the
distributions of the Υ3.6

! values in Fig. 60. The
ISO free Υ3.6

! distribution peaks at a somewhat
lower Υ3.6

! value, as already suggested by Fig. 59.
The distribution for the NFW model is less well-
defined, and has a larger number of galaxies at
very low Υ3.6

! values. These are the cases where
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