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Hubble	scheme:	Real	Galaxies	face-on	/	edge-on		
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Radial	surface	brightness	profile	of	spiral	galaxy	IC	4566		

Figure D.17. CALIFA-ID 807, IC 4566
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VerTcal	surface	brightness	profiles		

974 R. de Grijs et al.: The z-structure of disk galaxies

Fig. 5a–x. Vertical K-band luminosity pro-

files for the sample galaxies: a ESO026G-06;

b ESO041G-09; c ESO141G-27; d ESO142G-24;

e ESO157G-18; f ESO201G-22; g ESO263G-15;

h ESO286G-18. i ESO311G-12; j ESO315G-20;

k ESO340G-09; l ESO358G-29; m ESO383G-05;

n ESO416G-25; o ESO435G-14; p ESO435G-25.

In general, we find that the mean levels for the sharpness
of the K ′ band luminosity peaks indicate that the vertical lumi-
nosity distributions are more peaked than expected for the in-
termediate sech(z) function, proposed by van der Kruit (1988),
though less peaked than exponential.

To study the variation of the cuspiness of the vertical profiles
as a function of position along the major axis, we have averaged
the data points of our K ′-band observations in radial bins of 0.5
scale length, both for our total sample and for subsamples in
certain ranges of revised Hubble type, T. The results are shown
in Fig. 7. The central values for 2/n, (2/n)0, were used for nor-
malisation; the positions along the major axis are expressed in
units of the K-band radial scale lengths,hr,K . We determined the
scale lengths by fitting ellipses to the two-dimensional galaxy

isophotes in the regions away from the central dust lane, roughly
between 1 and 4 radial scale lengths, depending on the bulge
influence.

We chose to look at the galaxies in the type range −2.0 <
T ≤ 1.0 (4 galaxies) because of their clear bulge contribution,
and those in the range 4.0 < T ≤ 7.0 (13 galaxies), since they
are well-behaved late-type galaxies without prominent bulges.
The intermediate type range, with 1.0 < T ≤ 4.0, is shown as
well. For these galaxies the bulge influence is generally small,
though not negligible. In order to reduce the noise in the earliest-
types bin, the radial binning was done in intervals of 1.0 scale
length.

We notice that the distribution of the sharpness of the vertical
profiles remains, within the errors, constant as a function of

(de Grijs et al. 1997) 
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Observed	distribuTon	of	b/a	for	a	sample	of	disc	galaxies	
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(Lambas et al. 1992) 



DistribuTon	of	galaxy	properTes	in	SDSS,	
aWer	visual	classificaTon:	doXed	=	spirals,	filled	red	=	ellipTcals		
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Figure 1. Histograms of visually classified elliptical (shaded) and disk (line) galaxies are shown in the Sérsic index, ns, Mg − Mr color, and axis ratio, b/a. In each
case the distribution of elliptical and disk galaxies is very different. Often, the Sérsic index or color is used to divide elliptical and disk galaxies, but as is clear from
the figure this still leaves many disk galaxies on the wrong side of the divide. Axis ratio can be used as a strong discriminator of galaxy type and, when combined with
the Sérsic index, gives a sample that includes 70% of all disk galaxies.
(A color version of this figure is available in the online journal.)

Note that this derivative is taken at a fixed set of intrinsic
properties. Equation (2) is formally only true for a single galaxy,
whose intrinsic properties do not change with inclination by
definition. However, for a large data set, we can assume that
there are instances of galaxies with identical intrinsic properties
that we can observe at different inclinations. Thus, we can
apply Equation (2) statistically to a galaxy sample if we have
a way of identifying galaxies that are intrinsically the same. If
Equation (2) is not evaluated at a fixed intrinsic property then one
can confuse a dependence on inclination with a dependence on
a galaxy property that is varying with inclination. For example,
if we compare galaxies at an observed B magnitude we may find
that the sizes of these galaxies increase with higher inclination.
But more inclined galaxies may have fainter B magnitudes
and thus we are comparing intrinsically brighter galaxies with
intrinsically fainter ones. The size dependence may be due to
the galaxies’ intrinsic differences and not inclination. Thus,
the ability to identify galaxies that are intrinsically the same
is crucial for applying this approach. This is why the NIR
photometry of our sample is so important; it provides a reliable
way to identify galaxies that are intrinsically the same. We
note that it is also possible to use a corrected property to
identify galaxies that are intrinsically the same using an iterative
approach to solve for the correction which is what is usually
done for samples that lack NIR photometry.

Also, assumptions about the functional form of T −1 and its
dependancies are needed to apply Equation (2). In practice,
a functional form for T −1 is chosen and then one optimizes
over any parameters in this function in order to come as close
as possible to Equation (2) being valid. One’s choice about
the functional form of T −1 therefore ends up having a strong
effect on the conclusions reached. Often, it is assumed that the
attenuation in a given waveband, Aλ, is of the form

Aλ = −γλ log(cos θ ) (3)

(e.g., Giovanelli et al. 1994), where γλ represents the com-
bination of dust properties, the distribution of dust, and the
distribution of stars that determines the attenuation at a given
inclination. However, there is evidence that the dependence on
inclination may be better fit by log2(cos θ ) (Masters et al. 2003;
Rocha et al. 2008; Unterborn & Ryden 2008). The parameter
γ was taken to be a constant for a given wavelength at first
(Giovanelli et al. 1994), but subsequently has been considered
as a function of luminosity (Giovanelli et al. 1995; Tully et al.

1998; Masters et al. 2003; Shao et al. 2007). However, without
a full understanding of the nature and distribution of dust in
galaxies we can hardly know what galaxy properties γλ should
depend on. We must rely on the data and explore what functional
forms and dependencies fit best.

Studies of inclination corrections in the 1990s used of the
order of 100 galaxies from Tully–Fisher studies and looked
for inclination dependence in the distribution of magnitudes
(Giovanelli et al. 1994, 1995) or of galaxy color (Tully et al.
1998). More recent work have expanded on these earlier results
significantly by using 104–105 galaxies to perform the analysis.
Masters et al. (2003) used 15,224 galaxies with 2MASS pho-
tometry and redshifts from Tully–Fisher studies to determine
inclination corrections in the I, J, and H bands that depend on
K-band luminosity by correcting the distributions of isophotal
magnitudes. Driver et al. (2007) used 10,095 galaxies from the
Millennium Galaxy Catalogue (Liske et al. 2003) with disk–
bulge decomposition to determine the inclination correction in
the B band by correcting the disk and bulge luminosity functions.
Shao et al. (2007) used 61,506 galaxies selected from SDSS DR2
with low Sérsic indices to compute inclination corrections in the
five Sloan bands by correcting the galaxy luminosity function.
They found no need for luminosity dependence in their correc-
tion. Unterborn & Ryden (2008) use 36,162 exponential profile
galaxies from SDSS DR6 to determine an r-band inclination
correction by removing inclination dependence in the galaxy
luminosity function, also without luminosity dependence.
Finally, Padilla & Strauss (2008) use 282,203 spiral galaxies
from SDSS DR6 to measure the attenuation in the r band also
by correcting the luminosity function and without luminosity
dependence. In this paper, we will use galaxy color as a func-
tion of K-band magnitude and the Sérsic index as our property
to correct. In Section 5, we compare our results with some of
the previous results.

3. THE DATA

Our galaxy sample has been taken from the low-redshift
sample in the NYU-VAGC (Blanton et al. 2003b). These
galaxies have distances between 10 Mpc and 150/h Mpc and
are volume limited to Mr < −19. We use galaxies from SDSS
DR2 that have NIR magnitudes from 2MASS (for a discussion
of the nature and completeness of these galaxies see McIntosh
et al. 2006). Each galaxy has been fit in the r band with a Sérsic
profile (Sérsic 1968) using elliptical isophotes giving us a Sérsic

Maller et al. 2009 
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RotaTon	curve	of	thin	self-gravitaTng	disc		

Keplerian for same total mass 

thin disc 

spherical mass distribution 



RotaTon	curves	of	spiral	galaxies		
RotaUonskurven	von	Spiralgalaxien	�	



RotaTon	curve	of	the	Milky	Way	

CHAPTER 5. SPIRAL GALAXIES Page 174

Rotation Curve of the Galaxy:

see: Fich et al. (1991) ARAA, 29, 409

Galaxies, Cosmology and Dark Matter Summer 2000

Fich et al 1991 


