arxXiv:1210.8167v2 [astro-ph.CO] 13 Nov 2012

Mon. Not. R. Astron. Sod00,[TH29 (2011) Printed 15 November 2012 (MNEX style file v2.2)

The ATLAS3P project — XVII. Linking photometric and kinematic
signatures of stellar discs in early-type galaxies

Davor Krajnovt,'*, Katherine Alatalé, Leo Blitz2, Maxime Bois, Frédéric Bournaud,
Martin Buread, Michele Cappellari Roger L. Davie Timothy A. Davis,

P. T. de Zeeuw®, Pierre-Alain Dué, Eric Emselleny”, Sadegh Khochfér

Harald Kuntschnér Richard M. McDermid, Raffaella Morgantf:!!, Thorsten Naal3,
Tom Oosterlod!!, Marc Sarzi?, Nicholas Scott', Paolo Serrd,

Anne-Marie Weijman$1, and Lisa M. Youndf

LEuropean Southern Observatory,Karl-Schwarzschilds3ta2, 85748 Garching bei Miinchen, Germany

2 Department of Astronomy and Radio Astronomy Laboratoryyétsity of California, Berkeley, CA 94720, USA

3 Observatoire de Paris, LERMA and CNRS, 61 Av. de I'Obseireats-75014 Paris, France

4 Laboratoire AIM Paris-Saclay, CEA/IRFU/SAp CNRS Univér§laris Diderot, 91191 Gif-sur-Yvette Cedex, France

5 Sub-department of Astrophysics, Department of Physicsietsity of Oxford, Denys Wilkinson Building, Keble Roadfdd OX1 3RH
6 Sterrewacht Leiden, Leiden University, Postbus 9513, 8@ eiden, the Netherlands

7 Université Lyon 1, Observatoire de Lyon, Centre de RetteeAstrophysique de Lyon and Ecole Normale Supérieure aie, I9avenue Charles André, F-69230 Saint-Gel
8 Max Planck Institut fir extraterrestrische Physik, PO Bi®12, D-85478 Garching, Germany

9 Gemini Observatory, Northern Operations Centre, 670 Nhala Place, Hilo, Hawaii 96720, USA

10 Netherlands Institute for Radio Astronomy (ASTRON), Ressi 7990 AA Dwingeloo, The Netherlands

11 Kapteyn Astronomical Institute, University of Groningesstbus 800, 9700 AV Groningen, The Netherlands

12 Max-Planck-Institute for Astrophysics, Karl-Schwaraktistrasse 1, 85741 Garching, Germany

13 Centre for Astrophysics Research, University of Hertfbids Hatfield, Herts AL1 09AB, UK

14 Centre for Astrophysics and Supercomputing, Swinburnedssity of Technology, Hawthorn, Vic, 3122, Australia

15 Dunlap Institute for Astronomy & Astrophysics, UniversifyToronto, 50 St. George Street, Toronto, Canada

16 Department of Physics, New Mexico Institute of Mining anchiielogy, Socorro, NM 87801, USA

Accepted 2012 October 30. Received 2012 October 30; innadfigorm 2012 June 29

© 2011 RAS


http://arxiv.org/abs/1210.8167v2

2 Davor Krajnovt et al.

ABSTRACT

We analyse the morphological structures in galaxies of FiedS3P sample by fitting a single
Sérsic profile and decomposing all non-barred objects ¢1280 objects) in two components
parameterised by an exponential and a general Sérsiadandhe aim of this analysis is to
look for signatures of discs in light distributions of neammarly-type galaxies and compare
them to kinematic properties. Using Sérsic index from lEmpmponent fits for a distinction
between slow and fast rotators, or even late- and early-ggbexies, is not recommended.
Assuming that objects with > 3 are slow rotators (or ellipticals), there is only a 22 pertcen
probability to correctly classify objects as slow rotat@@ms37 per cent of previously classified
as ellipticals). We show that exponential sub-componestsyell as light profiles fitted with
only a single component of a low Sérsic index, can be linkéd the kinematic evidence for
discs in early-type galaxies. The median disk-to-totditligatio for fast and slow rotators is
0.41 and 0.0, respectively. Similarly, the median Sénsdides of the bulge (general Sérsic
component) are 1.7 and 4.8 for fast and slow rotators, réispgc Overall, discs or disc-
like structures, are present in 83 per cent of early-typaxdgas which do not have bars, and
they show a full range of disk-to-total light ratios. Disossarly-type galaxies contribute with
about 40 per cent to the total mass of the analysed (hondjasbgects. The decomposition
into discs and bulges can be used as a rough approximatitmefeeparation between fast and
slow rotators, but it is not a substitute, as there is only @&0cent probability to correctly
recognise slow rotators. We find trends between the anguanentum and the disc-to-total
light ratios and the Sérsic index of the bulge, in the selmaettigh angular momentum galaxies
have large disc-to-total light ratios and small bulge iedicbut there is none between the
angular momentum and the global Sérsic index. We investitpe inclination effects on the
decomposition results and confirm that strong exponentéllps can be distinguished even
at low inclinations, but medium size discs are difficult toaqtify using photometry alone
at inclinations lower than- 50°. Kinematics (i.e. projected angular momentum) remains the
best approach to mitigate the influence of the inclinatiéeat$. We also find weak trends with
mass and environmental density, where disc dominatedigalaxre typically less massive and
found at all densities, including the densest region sathipjethe ATLAS® sample.

Key words: galaxies: kinematics and dynamics — galaxies: elliptiogl l@nticular — galaxies:

formation

1 INTRODUCTION

Excluding those unsettled systems undergoing mergerghtbri
galaxies come in two flavours: with and without discs. Thiswa
recognised in the early part of the twentieth century (R&lso
1920; Hubble 1922, 1926; Jesns 1929; Hulbble 1936) and taday i
characterised as the Hubble sequence of galaxies (San6age 2
for a review). Recognising where discs disappear on theesemg
however, is a much more difficult task as projection effetty @
key role in our (in)ability to quantify their incidence. Ehis evi-
dent in the fact that the idea of SO galaxies actually beinglaf

to spirals, while present in the works lof Spitzer & Baade ()95
and[Sandage etlal. (1970), waited some forty years afterghe a
pearance of the Hubble tuning fork to be qualitatively prése
(van den Bergh 1976). The importance of the parallelism betw
the two sequences of late- and early-type galaxies for tliemn
standing of galaxy structure was nearly ignored for decatlke
parallelism between the two classes of galaxies was regcesl
vived by our project, thanks to the use of integral-fieldlatetine-
matics|(Cappellari et al. 2011b, hereafter Paper VII), Wiaibowed

us to recognise discs even at low inclinations. This wagfadld a
few months later by two independent photometric studieshieg
the same conclusion (Laurikainen et al. 2011; Kormendy &dgen
2012).

* E-mail: dkrajnov@eso.org
+ Dunlop Fellow

In practice, there are three ways to look for discs in gakixie
by means of photometric or kinematic analysis, or by comstru
ing dynamical models using both types of information. Dyiwah
models are often complex and typically rely on certain agsions.
One of these is an assumption on the shape, which could bé&a-lim
tion if we are interested in quantifying structural compatsesuch
as discs.

The photometric analysis is based on recognising structura
components of galaxies in their light distributions, whibte kine-
matic analysis is based on recognising features in the higioe
ments of the line-of-sight velocity distribution (i.e. threean veloc-
ity, velocity dispersion). Stellar discs, which are the maipic of
this study, are flattened structures in which stars move bitsoof
high angular momentum, hence they should leave both phatiame
and kinematic traces. Next to their flattened shape, whicleerly
recognisable only when viewed directly from a side, or edge-
discs could be expected to have a specific distribution & .lin-
deed, discs of late-type spirals were found to have expa@idight
profiles (Freeman 1970). By contrast, ellipticals and bsllgfespi-
rals were first fitted with arR'/* profile (de Vaucouleurs 1959;
Kormendyi 19777), but since the early 1990s the paradigmeshitt-
wards describing these structures with a more generalc3&e868)
RY™ law which provided a continuous parameter applicable acros
the Hubble sequence (e.g. Caon et al. 1993; Andredakis E3@t,;
Graham et &l. 1996; de Jong 1996).

Early-type galaxies, traditionally divided into elliptits and
SO0s, are particularly interesting as among them the separato
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objects with and without discs is ambiguous. Photometrigyan
sis of their isophotes revealed that some do contain noreobv
discs (Bender et al. _1989), that these might be very common
(Rix & White 11990), and that inclination effects misclags80s as
ellipticals (Jorgensen & Franx 1994). A new way of searcHing
discs in early-type galaxies was found in the so-cabatije-disc
decompositions (e.g. Kent 1985; Saglia etal. 1997; Scdrak e
1998] D’Onofric 2001). The essence of these techniquesishiby
attempt to separate the light contribution from a bulge ifian
RY* or an R*™ light profile) and a disc (having an exponential
light profile). As disc dominated galaxies are frequentlydmaf
more than just a bulge and a disc, and contain also bars, ougls,
nuclear discs and nuclear clusters, as well as of bulgedwanéenot
necessary similar to elliptical galaxies (e.g Kormendy &HKieutt
2004), recent decomposition techniques allow for a more- gen
eral description of sub-components (e.g. MacArthur et 8032

de Jong et al. 2004; Laurikainen et al. 2009; Weinzirl et 80P,
Laurikainen et al. 2010; Kormendy & Bender 2012), as well@s a
plying it on two-dimensional spectra (Johnston et al. 2012)

The other way of looking for discs is by observing the kine-
matics of galaxies. As stars in discs rotate at large veés;iind
as their motion is typically ordered, observing regulaatioin sim-
ilar to those expected from ideal thin discs, implies thossesns
are discs, contain discs, or are related to discs by evoluEdip-
tical galaxies, or bulges that are similar to them, shouldexbibit
such ordered and simple rotations (¢.9. Statler 11991; Arabél.
1994). Early studies of kinematics of early-type galaxiedeed
pointed out there are differences between them (Davies|£988;
Bender et gl. 1994), but to bring kinematic and photometnil\a
sis to a comparable level it was necessary to wait for intefggial
spectrographs (IFS) and two-dimensional maps of stellzrkit-
ics.

The benefits of such observations were clearly pointed out by
the SAURON Survey (de Zeeuw etlal. 2002) and ATIR$roject
(Cappellari et &l. 2011a, hereafter Paper I). Using vejamitd ve-
locity dispersion maps (e.q. Emsellem etlal. 2004), it issfine
to robustly classify early-type galaxies according to thgtobal
angular momentum, even though it is still a projected qtyanti
(Emsellem et al. 2007; Cappellari etlal. 2007). This stuadppsed
a separation of early-type galaxies into fast and slow oosdbased
on a physical property more robust to the effects of the mation,
instead of the traditional elliptical/SO separation whigthased on
the apparent shape. This point was taken further with theXg*®
data, which comprise observations of a sample of nearby ETGs
volume limited and complete down to a magnitude of -21.5 & th
K-band. Using this statistical sample, Emsellem et al. 120tre-
after Paper IlI) showed tha&6 + 2 per cent of ETGs are fast and
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ingly. The fact that the presence, or lack of, discs difféegas fast
from slow rotators is also confirmed though semi-analytinad-
elling. InlKhochfar et al[ (2011, hereafter Paper VIII), wew that
selecting galaxies by disc fraction, where fast rotatoessatected
to have more than 10 per cent of mass in discs, semi-analgiitem
is able to reproduce the observed abundance of fast and staw r
tors as a function of mass or luminosity.

Armed with these results on galaxies’ internal kinematies,
now turn our attention to the photometric analysis of ATI2RS
galaxies. We fit single Sérsic profiles to all ATLASgalaxies and
attempt to separate the light contributions into a genezasis and
an exponential profiles. It is generally assumed that expidale
profiles can be associated with discs. This is applicableils
and edge-on SOs galaxies, where discs are obvious, but éreaa)
early-type galaxy, seen at a random orientation, wherecandight
be masked due to the projection, it is not obvious that theesp-
tial profile is really related to a (hidden) disc. Put in arestivay,
the existence of an exponential profile does not necessave pinat
the galaxy contains a disc. This was pointed out by de Jong et a
(2004) and Naab & Truijillo (2006), who suggest that the kia&m
information is crucial for determining the disc nature oflgdype
galaxies. The purpose of this work is to quantify the incicenf
exponential light profiles, make a link with the observedekiratics
and investigate the difference between fast and slow nstditom
the point of view of their light distributions.

In Sectio 2 we briefly outline the ATLA® sample, relevant
observations and define samples of galaxies used in this. work
Section[8 we present the method used for the parametrisation
the light distributions and for the disc/bulge decompositiin Sec-
tion[4 we outline our global fits with a single Sérsic funatidn
Sectiond we show and discus the results, while in Sefion 6 we
summarise the main conclusions of this work. A further dsion
on the merits of the chosen method is presented in Appénidx A,
comparison of our results with literature is in Apperidix Bldable
with the results is in Appendix]IC.

2 SAMPLE AND OBSERVATIONS

The ATLAS®P sample and its selection are described in detail in
Paper I. Briefly, ETGs were visually selected from a parent@a

of objects in the Northern hemisphelé ¢ 29°| < 35°, whered

is the sky declination), brighter thavlx < —21.5 mag and within

a local volume of radius oD = 42 Mpc. The final sample con-
tains 260 nearby early-type galaxies, which were obsenvtttie
SAURON IFS [(Bacon et al. 2001) mounted on the William Her-
schel Telescope (WHT). The SAURON kinematics was introduce

14 & 2 per cent are slow rotators. This separation agrees closely in Paper |, and we refer to that paper for details on the etitrac

with a quantitative separation of the morphology of the kia¢
ics maps Krajnovic et al. (2011, hereafter Paper Il), sujipg the
robustness of the distinction between the two classes.
Furthermore, utilising kinemetry (Krajnovic et al. 200&)is
possible to quantify how well the velocity maps of early-aygalax-
ies agree with those of ideal discs. Krajnovic etlal. (2008 Paper
Il found that differences of only 2-4 per cent, between obsestel-
lar velocity maps of early-type galaxies and maps of indidescs,
are typical for fast rotators, while velocity maps of sloviators
simply can not be represented by those of ideal discs. Thigesi
that fast rotators as a class are indeed discs or at leadildisab-
jects, and this is the essence of the fast-slow rotatorsasimaused
in|Cappellari et al.[(2011b, hereafter Paper VII) to set phjects
with and without discs and update the Hubble sequence accord
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while the stellar velocities maps used here were presentBdper
II.

Photometric data of 258 galaxies were assembled from the
Sloan Digital Sky Survey (SDSS) DR7Y_(Abazajian etlal. 2009)
and from our own imaging with the Wide-Field Camera (WFC)
mounted on the 2.5m Isaac Newton Telescope (INT). These
data, their reduction and photometric calibrations arsgmeed in
Scott et al.|(2012). In this study we use thband imaging. We ex-
clude two galaxies without SDSS or INT imaging from furtheab
ysis. We used the same zero points and the photometric atidibr
as Scott et all (2012).

In Paper Il we showed that at least 30% of galaxies in
ATLASSP sample contain bars and/or rings. These systems obvi-
ously have more than two components, comprising at leasigeb
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a bar, aring (alone or in addition to the bar), and a disc. Adcom-
ponent fit will not describe these systems well. Crucialgrdyand
rings) are disc phenomena; they happen only if there is aidisc
the first place. Therefore, we removed from the sample adbges
showing clear bars (and/or large scale rings), accordingassi-
fication in Paper Il. This reduced the number of galaxies fier t
decomposition analysis to 180. Included are 34 of 36 sloatoos
(two slow rotators are actually barred galaxies), and 14B2dffast
rotators, as classified in Paper Ill. It is, however, stilsgible that
among the remaining galaxies there are barred systemsaxigsl
with more than two components. The global one component fits,
however, we do on all ATLA® galaxies (258 galaxies with the
SDSS or INT imaging). We caution the reader that in all siaté
consideration throughout the paper we use the limited sarmpl
180 galaxies (no barred galaxies), unless stated other@jseif-
ically, in Sectior{ 5.1, which deals with the one componeréssis
fits, we use the 258 galaxies of the ATLASsample.

3 DECOMPOSITION OF ONE DIMENSIONAL
PROFILES

3.1 One or two dimensional decomposition?

Parametric decomposition of light into various structwainpo-
nents is often done in two dimensions (e.g MacArthur &t ab320
de Jong et al. 2004; Allen etlal. 2006; Benson et al. 2007; Giado
2009;| Simard et al. 2009; Weinzirl et/al. 2009; Laurikainéale
2010; Simard et al. 20111), as more information is availablean-
strain the parameters of the components. The extra infawmield

in the original images (e.g. on ellipticy and position angiey be
diluted when deriving a one-dimensional profile, and thdyema
of one-dimensional profiles may not use changes in the otiogr p
erties to constrain the model parameters. This is impoktecause,
for example, while position angle can remain unchanged detw
the components, the ellipticity will generally differ; if systems
is composed of a spheroidal bulge and a thin disc, there will b
a marked change in the ellipticity as one of the componeafssst
dominating over the other (elg. Binney & Merrifield 1998, 721

Based on simulations, Byun & Freeman (1995), delJong
(1996) anc_Simard et al. (2002) argued that two dimensioeal d
compositions are superior to those done in one dimensiahsew
eral algorithms, of which some are publicly available, haeen
developed with that purpose, such as GIM2D (Simard et alZR00
GALFIT (Peng et al. 2002), BUDDA (de Souza el al. 2004; Gaddott
2008), GASPHOT|(Pignatelli et al. 2006, using a hybrid 1D/2D
approach), GASP2D (Méndez-Abreu etl/al. 2008) and GALPHAT
(Yoon et all 2011). A number of authors, however, continugdk
in one dimension (e.g. Graham 2001; Aguerri & Trujillo_2002;
Balcells et al.| 2003| Blanton etlal. 2003; Naab & Trujillo 200
Fisher & Drory| 2008; Kormendy & Bender 2012; Fabricius et al.
2012), while Courteau etal. (1996) ahd MacArthur etial. )00
argued that one dimensional decompositions should not &e di
favoured as they give similar results as two dimensional ffits-
vided the data have high signal-to-noise ratios.

Our purpose here is to attempt to decompose and look for discs
in a robust and homogenous way in both fast and slow rotafors.
do this, we limit ourselves to considering only simple onetveo-
component models. We therefore consider that the additiofus-
mation gained in fitting two-dimensional images is offeramgeg-
ligible improvement while introducing significant additia com-
plexity and computational effort. The high signal-to-risages
and the large size of the ATLAS galaxies ensures that extraction

of the profiles can be done robustly. In the next section wegure
our method in detail, and in AppendiX A we present additiamal-
siderations regarding the choice of our methods.

3.2 Method

One dimensional light profiles were extracted by azimughaller-
aging the light along the best fitting ellipses obtained byanseof
an isophotal analysis (for an overview of other possileiitsee Ap-
pendix{8). The best fitting ellipses were found using the roetof
kinemetrﬁ (Krajnovic et all 2006), run in thevenmode optimised
for images. It this case, kinemetry reduces to the analyséven
moments of the line-of-sight velocity distribution (e.gHt distri-
butions) and the methodology is similar to JedrzejewskB87{)%nd
theiraf task ELLIPSE. For a given ring of radius r (semi-major axis
length) and thicknesar (which is a geometric function of such
that rings at larger radii are wider), the intenslty) is sampled at
equal intervals in the eccentric anomalylong a trial ellipse de-
fined by the position anglPA, flattening@Q = b/a, wherea and

b are the lengths of the semi-major and semi-minor axis, espe
tively, and the centreXo,Yo). The intensityI(r,0) is expanded
into a Fourier series and the amplitudes of the Fourier aeffis
are minimised until a fit as close as possibld (o, §) = const. is
achieved.

In practice, the centre of a galaxy was pre-determined as the
centroid of the light distributions, obtained in the same/aa the
global photometric position angle and ellipticity in Papkrand
kept fixed during the analysis. Bright stars and companidaxizs
were masked prior to the fit. Dust is not often seen in our galax
ies, and we masked or excluded from fitting the most contaeiha
regions. Sky levels were estimated and subtracted frormthges
using a routinesky. pr o available from the IDL Astronomy Li-
brary (Landsman 1993).

In addition to extracting along the best fitting ellipses vefeA
andQ were allowed to vary freely, we also extracted a second set
of profiles for whichPA andQ were fixed to the global values from
Paper Il. These two sets of light profiles are used for diffepr-
poses: the set from the fixed ellipses for a global single corapt
fit (see Sectiohl4) and the set from free ellipses for the decsin
tions as outlined below.

We use two different forms of the Sérsic (1968) fitting func-
tion to describe the components in the light profiles. Thet firs
one is a generat!/” model, often used to describe the surface
brightness profiles (and images) of bulges or whole galajaes
Caon et al. 1993; Graham 2001; de Jong &t al.[2004; Weinzit| et

2009; Hoyos et al. 2011):
1/n

where I, is the intensity at the effective radiu3. that encloses
half of the light of the component; is the parameter which de-
scribes the shape of the function, whilg is dependent om, and
not an additional free parameter. It can be obtained by 1sglthe
equationI'(2n) = 2v(2n,b,), whereI" is the gamma function
and~(2n, b, ) is the incomplete gamma functian (Cibtti 1991). We
use an accurate numerical approximationbef= 2n — 1/3 +

RE (1)

I(r)=Icexp {bn

L An IDL implementation of kinemetry is available at this a€ss:
http://www.eso.orgldkrajnov/idl
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4/(405n)+46/ (2551512 ) given in Ciotti & Bertin (1999). A num-
ber of useful mathematical expressions related to theéSiErsdel
are given in_Graham & Driver (2005).
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sub-component. For the sub-component described wittRHrt
model this meang, = g¢(R.;) and for the exponentiaj; =
q(R4). Finally, we want to know what is the relative fraction of

The other function is a special case of the Sérsic model when light contained in the exponential sub-component and weutzate

n = 1. In this case the model simplifies to an exponential function

Ta(r) = Ipexp (—RL) @)

d
wherel, = I.e’ is the central surface brightned®; = R. /b, is
the scale length antl, = 1.678 for n = 1. This exponential form
is usually used to define a disc component, as it reproduckkthee
outer light profiles of disc galaxies (Freeman 1970).

In this work we use two sets of parameters linked with[elg. (1),
one for a single component fit to the light profile, where tleesg’
function describes the total light, and a two componentfthe
light profile, where the general Sérsic function descrithesbulge
light (more precisely, light not belonging to the exponahtiom-
ponent). In the former case, the parameters of thd &q. (1Jarg,
Re 1ot andnyo, and in the latter casé; p, R. » andn, . As will be
seen later, after the decomposition of some galaxies iideatthat
a sufficiently good fit is obtained using the general Sérsino-
nent only (i.e the decomposition and the exponential corapbare
not necessary). In these cases, we will still refer to thampaters of
the fit as the bulge parameters (@4, even though they describe
the full galaxy, to differentiate if from the direct singlermponent
fit. In spite of both being results of single component fitgytlare
not necessary equal, as will become apparent in Sedtion 4.

We decompose the light profilégr) of ATLAS®P galaxies
by assuming thaf (r) = Ics(r) + La(r), with Ic s, Rep, ne,

Ip and R, as free parameters. The fit is performed usimg i t
(Markwardt 2009), an IDL implementation of the MINPACK algo
rithm (Moré et al! 1980) of the Levenberg-Marquardt methad
more parameters will always provide a better fit to the datalet
cide on whether a one component model is sufficient to destini
galaxy, we used the following method. The same light profilese
fitted also using only the general/™ Sérsic model eq[{1), within
the same radial range. The root-mean-square (rms) of thdueds
(within the fitting range) of these single component fitag; ) were
then compared with the rms of the residuals of the two compione
fits (rmsz). If rms; > 1.5xrms; then the two components fit was
deemed better than the one component fit, and its paramegees w
adopted. It is important to note that we visually inspectédeaid-
uals (both one and two components) as it is not only the rmg wha
should be considered, but also the systematic changes aothe
lated residuals visible as wiggles. In this respect, adgpdi higher
threshold value (e.gms, > 2xrms;) does not change the results
significantly, as long as one considers that the disappeamithe
correlated wiggles is the prime evidence for the existericald-
tiple components (see Section]3.3 and Elg. 1 for more dedails
examples).

The total luminosity of the individual sub-components can b
estimated by integrating:

o 2mle y R2 et

B(r) = / Lea(r)2mqyrdr = T2t % pon,)  (3)
0 n

and for the case of an exponential disc:

D(r) = / I4(r)2mqqrdr = 210 R3qa 4)
0

where we assumed that the flattening of the sub-compapeantd
qq does not change with radius. The flattening of a sub-compgonen
was determined as the flattening at the representativesradlitne
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"disc-to-total” (D/T) rati@d, with this expression: D/T= D/(B+D),
where D and B are the expressions from €ds. (3) @nd (4).

We also estimated the total luminosity within the radils,ax
which corresponds to the largest coverage of our IFU obtensa
(matching the coverage of our kinematics). This was donentsy i
grating the integrals in eqd.](3) arid (4) froam= 0t0 r = Rmax
to estimate the bulge and disc light within this regionspees
tively. In practice, for the bulge component we use eq. (2nfr
Graham & Driver [(2005) and apply the tabulated form of the-int
gral in eq [4) (e.g._Gradshteyn ef al. 2000, page 357) for #he e
ponential component. Depending on the coverage of theithdiv
objects there are some modifications to D/T ratios, but nothef
conclusions of this work change if we consider this limitachl-
nosity instead of the (standard) total luminosity. The maason
why this is the case comes from the fact that our IFU coversiga i
average twice as large @&, and R, estimated in this study. In the
rest of the paper we only consider the total luminositiesngefiby
egs. [B) and{4).

A number of studies discuss the robustness of the decom-
position parameters (Schombert & Bothun 1937; delJong|1996;
MacArthur et al! 2003;_Kormendy etlal. 2009). We found that th
crucial step of our fitting procedure is an adoption of theiaiad
range within which the fit is done, and partially the initianali-
tions for the fit. We use one continuous range excluding thérake
parts influenced by the effects of seeing and running urgilstky
level[Scott et 2l (2012) estimate that the average poiegsifunc-
tion (PSF) of our data has full-width-half-maximum of 1’2f&d
we as a rule exclude a region twice as big (the fitted regiamssaa
~ 2.5, or ~ 300 pc assuming the average distance to ATERS
galaxies). If necessary, and in a limited number of casdh,ihoer
and outer radii for the fits were adapted for each galaxy iddally
(see Sectioh 313).

3.3 Decomposition examples

In Fig.[D we show six example fits to light profiles extracteohal
the best fitting ellipses. These include three profiles wiih be
reproduced with a single component of a low Sérsic indedt taree
light profiles which are reproduced with two components ofouzs
relative fractions. We also show residuals of both one armdcom-
ponent fits for comparison. These examples are representdthe
fits to other galaxies in the sense of their quality, typessiduals,
fitting ranges and types of models that reproduce the obddinet
profiles.

The residuals within the fitted range are generally smaitind
cating good model fits; a median of the rms deviation is 0.0§/’rﬁa
and its standard deviation is 0.03 nf4g/On the top left panel
(NGC 3156), we show an example of a galaxy for which residuals
of the two component fit are not significantly smaller thandhe
component fit residuals. Hence, the one component fit wasetkem
sufficient, and the decomposition results were discardedtr@ry

2 At this moment we call the exponential components a disc corapt
without proof that this is applicable for all early-type gsiles. This is done
by convention, but in Sectidn 5.4 we address this issue iaildastifying
our choice.
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Figure 1. Decomposition examples. Each galaxy is represented by ffarels, where top panel shows the extracted light prdfiéeprtiddle panel show the
residuals (data - best fit model) in m4g/ and the bottom panel shows the flattening1(g=¢) profile extracted at the same time as the light profile. On the
top panel the data are shown with solid symbols. Resultseofwlo component fit (the effective radiu&. ;, and the bulge Sérsic index,, disc scale height
R, the total light for both componentg.,. ; and .4, and the disc-to-total light ratio) are given in the uppehticorner. The results of the one component
fit (total light 11, Sérsic index: and effective radiug?) are shown in the lower left corner. Vertical dashed linelidate the region used in the fit. The actual
values in seconds of arc are given in the upper left cornegs@Hines are also shown in the middle and bottom panels. dtieohtal dashed line is our
estimate of the sigma of the sky level. Light profiles of thiéedent components are shown with lines: red dashed for tilgelmodel, blue tripple-dot-dashed
for the exponential model and solid cyan for the combinedAf&.do not show the one component fit. On the middle panel spiitbsls show residuals for
the two component fit and open squares for the one componefhétroot-mean-square values for the fittBdMg and the full RMS3 data range are shown
in the upper and lower right corners for two and one compofiesntrespectively. On the bottom panel vertical red (daslkaed blue (triple-dot-dashed) lines
correspond to the sizes of the bulge. ()} and the exponential ()} components, respectively, and green (dot-dashed) litizetone fit component effective
radius (Re). The horizontal red and blue lines give the values of q uset)s.[(B) and{4), respectively.
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examples, when a two component fit was considered neceasary,
shown for NGC 4434, NGC 4623 and NGC 5198.

After carrying out similar comparisons for all galaxies and
choosing if the decomposition is necessary, we examineghbk-
ies with rms> 0.1 mag (29 objects) to understand the reasons for
the deviations. In only one case (NGC 4753), residuals cbeld
connected with dust features, with a characteristicalyygga dis-
tribution of values. In all other cases, the distributionre$iduals
was monotonically varying. These kind of features sugdestet
are possible additional components in the light profile,chhtan
not be described by the assumed decomposition in two compone
only.

Among the galaxies with high residuals, we found both those
fitted with one (16 objects), and with two components (13 cisje
The majority (9/13) of galaxies fitted with two componentvéna
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fit them again 100 times and estimate the uncertainties astdne
dard deviation of the simulations. These are only statiktsti-
mates of the uncertainties, and they do not properly reptabe
systematic ones coming from the choice of the method, imita-
dition, sky levels and, in particular, the choice of theffigtrange. In
AppendiXA we discuss the systematic effects when usingiifft
methods outlined above. We caution the reader that theseesou
of the systematic uncertainties are what could drive thierdihce
between our and literature results.

In Appendix[B we present a comparison of our results (fo-
cusing on the Sérsic index and the D/T ratio) with the resaft
other studies. We compare our results both directly and matéss
tical sense: firstly, with studies that analyse samples lwbierlap
with our own (i.e comparison of individual galaxies), anecendly,
with studies that analyse large numbers of galaxies. Ttsorefor

€ > 0.6, and are often seen in disc dominated systems close to edgethis approach is in the presence of large systematics (efigitibn
on. NGC 4623 from Figl]1 is an example. We tested these casesof the sample and fitting technicalities such as the fittinggeaor

by decomposing their light profiles obtained as major axis,daut

there were no significant improvements to the two comporfésts
nor large difference in the parameters of the best fittingmaments.
The cause for the poor fits can be fully attributed to the erise

of additional components, which could be interpreted asifesta-

tions of instabilities (e.g. bars, rings) induced by seceizlution

and hard to recognise due to the inclination angle.

On the other hand, systematic variations of residuals iagal
ies with only one component might suggest that these galarie
actually better fit with two components and that our thredlooite-
rion should not apply here. However, for 9 (of 16) objectsfitimg
algorithm actually automatically excluded the two compugeso-
lutions and this result was robust to changes in both thiimion-
ditions and fitting ranges. Additionally, only 1 (of 16) obfse has
n > 3, while for the majority (12/16) objects Sérsic index rasige
from 0.8 to 1.2. These single components, near exponergiakg
ies have additional structures, often seen in the shaperaflated
wiggles in the residuals, but a two component fit is not sugfitto
describe them.

Inwards of the inner fitting range poin2.6”), one can often
detect departures from the fitted and the observed lightesofihis
trend is particularly visible in NGC 3156 and NGC 5322 of Y.
The models either over- or under-predict the light in thetigenof
the galaxies. In some cases, these can be directly assbwiiitethe
excess/deficit observed within ETGs with the HST (Ferraetsd.
1994,/ Faber et al. 1997; Graham et al. 2003; Ferrarese ed@6,; 2
Kormendy et al. 2009), or small nuclear components, but weotio
attempt to quantify the effects as one generally needs hgpaial
resolution for this analysis (e.g. the Hubble Space Telesdata)
to allow fits that extend to smaller radii.

Finally, we note that our decomposition was performed on rel
atively shallow SDSS images focusing on morphologicalcstmes
within a few effective radii. Deeper images are likely towhaore
varied structures at larger radii introducing a need forentban just
two components to describe the light distributions of galsxXe.g.
Duc et all 2011).

3.4 Uncertainties

As mentioned above, we obtain the best fit parameters by doing
linear least-squares fit with thepf i t routine. In doing so we as-
sume constant relative errors, which ensures equal waigytdiall
points on our light profiles. To estimate the uncertaint@Sérsic
parameters we perform Monte Carlo simulations based omtise
scatter of the residuals to the fit. We perturb original ligtdfiles,

© 2011 RAS, MNRASD00, [1H29

choice of one over two component fits) and absence of a sitoilar
our own data set for which calculations were done in a compara
ble way (e.g. decomposition into free Sérsic and expoakotim-
ponents for a significant number of galaxies in common with th
study). Our conclusion is, based on comparing individusésathat
there is a sufficiently good agreement with previous work,tbat
different types of above mentioned systematics are the rakmhi
factor for uncertainties.

4 SERSIC FITS TO ONE DIMENSIONAL PROFILES

We also fitted a single component Sérsic function to thet lpgh-
files of all ATLAS®P galaxies with SDSS and INT imaging, in or-
der to derive their global structural parameters, as it iesroflone
with early-type galaxies (e.g. Caon etlal. 1593; Graham. 4i9816;
Trujillo et all|2004; Ferrarese et|al. 2006). After someitestand
contrary to our choice for the decomposition, we decided tto fi
azimuthally averaged light profiles obtained along fixedpsés.
Note that in Sectiof 312, when we outlined the method for shoo
ing whether a profile needs to be decomposed or not, we staed t
we fitted both one and two components to the same light profile
extracted along the best-fitting ellipses. We, however, ataink
these profiles are best suited for determination of the ¢jadn@m-
eters, and, hence, use profiles extracted along the fixgdelli

Our choice for fixed ellipse profiles is motivated by our wish t
parameterise the whole galaxy with a single component. A&/sh
by|Erwin et al. [(2008), multicomponent systems will havéedint
light profiles depending whether they are extracted alorepfior
free ellipses. Our choice of fixinBA andQ is justifiable as we are
fitting a single function to objects which are predominarilp or
more component systems (see Sedtion 5). For some objecisasu
massive, triaxial slow rotators, the change in elliptictyposition
angle is most likely not an indication of multiple comporehtit of
triaxiality or smoothly varying orbital structure. For geobjects
an approach with free ellipses could also be preferred. A=tare,
however, only a handful of such objects, we choose to fit ateohs
in PAandQ model, as for all other galaxies. As these galaxies typi-
cally do not warrant a decomposition (see Sedfioh 5.2), tengated
reader can find in Appendix] C values for single component fits o
tained on light profiles extracted from free ellipses. Ounicé is
similar to what a typical 2D fitting algorithm does: the compat
used to fit the galaxy image has a fixed shape and orientatien. W
support our decision with a discussion in Apperidix A.

The parameters of the ellipses (PA, Q) were taken from Paper
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Figure 2. Distribution of the effective radiue,+o+ (left columr) and the global Sérsic index . (right columr) of single Sérsic fits to light profiles obtained
averaging along fixed ellipses, for 258 ATLAR galaxies. In the top row galaxies are divided in fast (blustdgjram hatched to the left), slow (red histogram
hatched to the right) rotators, and barred objects (orarggegnam with vertical lines), while the open histogramasdil galaxies. In the bottom row, galaxies
are divided by mass into less (open histogram) and more wea@gieen hatched histogram) tharx 10'° Mg, which splits the sample in two roughly equal

halves.

II, which are global and measured at large radii (typicaftyusmd 2-

3 effective radii). As another difference from the approaatiined

in Sectiorl 8, we performed the fits on all galaxies, includibfgects
with bars and/or rings. Note that tiR& andQ used are not related

to bars, because in Paper Il we took care to obtain them ait radi
beyond these structures and, hence, in barred systemseabesjize

the shape and orientation of host discs.

We fitted the light profiles in the same radial range as for the
two component fits with the general’/™ profile of eq. [1). The
results of the fits are the global Sérsic index., effective radius
Re 1ior and the intensity,; at the effective radius. As can be ex-
pected, one component fits have somewhat larger residaal $uio
component fits. The median rms is 0.08 nﬁ’&g)(/vhile the standard
deviation is 0.05 madf. If we exclude barred galaxies and com-
pare the rms for only those objects for which we also perfarme
the disc/bulge decompositions, the median rms drops to &d6
its standard deviation to 0.04 mé@[

5 RESULTS

5.1 Global structural parameters of ETGs

Results of the single Sérsic fits to all galaxies are preskintFig[2
and given in Table@1. In addition to division into slow anstfeota-
tors (top panels), we split the sample by mass in two subsetiss
in number using My, = 4 x 10'° M, as the divider (bottom pan-
els), a value similar to the characteristic mass derivedhi®nt al.
(2003).

The mass is constrained by the ATLASintegral-field kine-
matics, images used in this paper and the Jeans Anisotropit M
els (Cappellari 2008). It is defined &duy, = L x (M/L)ayn,
where L is the galaxy total luminosity and the mass to light-ratio
was obtained via dynamical models. This mass represdajs ~
2 x M, o whereMM, /, is the total dynamical mass within a sphere
containing half of the galaxy light. Given that the stellaasa dom-
inates the mass insid&layn(r = 71/2), Mayn provides a very
good approximation (in median within 10%) to the galaxylatel
mass|(Cappellari et al. 2012b, hereafter Paper XIX).

When mass is used as a proxy, there are clear trends in size

(global effective radius of the Sérsic profiles) and thesiggin-
dex: high mass galaxies are typically larger and have langgar
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However, when using this particular mass pivot point, therlkap
between the values of the two samples is large.

When dividing galaxies into slow and fast rotators, thera is
significant difference between the two classes based oe tines
parameters. A Kolmogorov-Smirnov (K-S) test gives a praligb
of 107° and10~* that sizes and Sérsic of fast and slow rotators
are drawn from the same distribution, respectively. On ttiero
hand, barred galaxies (Paper IlI) show a very similar distigin of
sizes and Sérsic indices as other fast rotators. A K-S test @ 98
per cent probability that bars are drawn from the distrinutf fast
rotators, implying that a typical non-barred fast rotatdt mave the
same size or Sérsic index as a barred galaxy.

Detailed comparisons with literature data are difficult doe
various ways samples of early-type galaxies are selectgdr(er-
phology, magnitude cuts or colour properties). Howevetemmns
of the distribution of the Sérsic index, our results are inea-
sonable agreement with previous studies of early-typexgaia
(e.glCaon et al. 1993), who found a large fraction of gawiéh
niot < 4. A more detailed comparison can be found in Appeni-
dix[Bl

The main differences between slow and fast rotators is that
distributions of bothR,,; andn.. are flatter for slow than for fast
rotators. The latter show a peak in size at abBut.: = 1.5 kpc
and a peak for Sérsic index at about: = 2. Slow rotators do
not display any specific peak, but their distributions anmeehat
limited in the sense that there are no small galaxies (esg.tlean
1 kpc in effective radius) and the smallest: is about 2. Further-
more, slow rotators are also found at the upper extremesdite
and Sérsic index distributions. Noteworthy is to mentibattthe
low values inR:,+ andn:,+ among slow rotators occur for special
kinematics, such as for galaxies with counter-rotating ponents.

The distribution of the Sérsic inden:,: in this sample of
ETGs is of special importance. Various authors use theiSigrs
dex to separate galaxies into discs and spheroids, or lag- a
early-type galaxies (e.g. Shen etial. 2003; Mcintoshlet @052
Barden et gl. 2005). The typical divide is taken to/hbe: = 2
or nit = 2.5, but some authors separate galaxies into an expo-
nential (x.,: < 1.5) and a concentratech{ot > 3) grou@ (e.0.
Blanton et all 2003), or use Sérsic indices as part of tHagsdi-
cations (e.g. Scarlata etlal. 2007). If these values aretedpabout
21 per cent (usingu.: < 2), 34 per cent (Usin@o: < 2.5), or
48 per cent (using..,: < 3) of the ATLAS®P galaxies, would not
be considered early-type galaxies. As shown in Paper |, obtie
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Figure 3. Distribution of disc-to-total light (D/T) ratiost¢p pane) and
Sérsicn indices niddle and bottom panélsor non-barred ATLASP
galaxies. In all panels blue (right slanted) hatched histog are for fast
rotators and red (left slanted) hatched histograms arddar ®tators. The
bottom histogram is made of galaxies in the first bin of theptapel (galax-
ies with D/T< 0.05)

from HyperLeda, | (Paturel etial. 2003), see Sedfion 5.5), gete
that a probability for classifying an elliptical if itg8:,: > 3 is 37
per cent (there are 50 of 134 galaxies with; > 3 classified as
ellipticals).

Sérsic index alone can not distinguish between slow artd fas
rotators (beyond saying that objects with,: < 3 are most likely

ATLAS®P galaxies have spiral arms or large dust lanes (across thefast rotators), and hence does not sufficiently distingbistween

full body when seen edge on). However, as we argued in Papers |
Il and VII, and show below, it is a fact that the majority ofrBa
type galaxies are discs or strongly related to discs.

Furthermore, parameterising with a single Sérsic fumciimd
using any values of Sérsic index, is not sufficient to sepastbow
from fast rotators. It is true that only a few slow rotatorsdow
ntot Values (and none of them has,: < 2), and these might be
special cases. However, there is a large number of fasbretadth
Seérsic index value as high as that of more typical slowtoosa
There are 6 slow rotators with;,; < 3 (out of 124 objects) and
104 fast rotators withn:o: > 3 (out of 134 objects). These frac-
tions give a probability to classify an object as a slow mtdttits
niot > 3 is only 0.22. If we use the Hubble classification (data

3 In the rest of the paper we will similarly use..: = 3 (orn, = 3)to
distinguish between galaxies with concentrated and noweattrated Sérsic
profiles.
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two dynamically different classes of objects with likelyffdrent
formation histories. This is an important caveat which $thdae
kept in mind in all studies of large number of galaxies, or gks
at large redshifts.

5.2 The decomposition results

In Fig.[3 we plot the results of our decompositions for norré
ATLAS?P galaxies following the procedure outlined in Secfiod 3.2.
The values are tabulated in Talple]C1. The top panel shows D/T
light ratios. Using Monte-Carlo simulations we estimate énrors

to D/T light ratios and find that a median uncertainty is 0.68 f
cases where D/F 0. Three main features are obviou®: 43 per
cent of the analysed galaxies are in the first bin with B/1.05,

(ii) early-type galaxies show a full range of D/T ratios, &fit
there is an increase of galaxies around B/T0.8. We consider
that the first bin (D/T< 0.05) contains galaxies with no exponen-
tial sub-components, hence, it is remarkable that more ha#rof



10 Davor Krajnovt et al.

all non-barred ETGs contain at least some evidence, ancitijpia

significant amount, of light parameterised with an expoiaénbm-

ponent. This is perhaps not so surprising when consideniagjnd-

ing oflSimard et al. (2009) that visually selected earlyetgalaxies
can have low B/T ratios (or high D/T ratios in our notation).

Separating galaxies according to their angular momentton in
fast and slow rotators reveals that the majority of slowtmrta(71
per cent, or 24 of 34) actually have no exponential compgrimrit
six slow rotators (18 per cent, or 6 of 34 objects) have B/D.3,
and ten (29 per cent) have DIF 0.1. The latter value confirms
the choice in Paper VIl to separate fast and slow rotatorsoh-
clusion, the majority of slow rotators are early-type gaaxwith
no exponential components, while those that have an exgiahen
component typically also have specific signatures of rotatiVe
will return to this issue in Sectidn 3.5.

The middle panel of Fid.]3 shows the distribution of Sérsic
indices of the bulge. There is a strong peak at low Sérsicésd
and a long tail at larger values, and a bump betwegn~ 4 —

6. This protuberance is obviously caused by slow rotatorschvh
predominantly lie between 4-6, and 76 per cent (26 of 34 aefjec
of slow rotators have, > 3.

While the distribution of Sérsic indices for slow rotatégsas
expected, is typically large), the distribution of,, for fast rota-
tors is more surprising. There are galaxies with large iesl{@bout
a quarter of fast rotators havg > 3), and a fast rotator can have
as large a Sérsic index as a slow rotator. The majority dfrsta-
tors (61 per cent, or 89 of 146 objects), however, have smdites
(np» < 2) and the large indices are distributed in a long tail of the
distribution. This comparison is only partially proper,rasre than
two thirds of slow rotators are single components systentmslew
this is true only for a third of fast rotators.

In the bottom panel of Fig.]3 we show the distribution of the
Sérsic indices for all galaxies in the first bin (DA 0.05) of the
top panel. We consider these galaxies to be made of a single co
ponent; the decomposition did not improve on the one commone
fit significantly. There are 53 and 24 such fast and slow regate-
spectively. The distribution ot is again asymmetric with a peak at
low values of the Sérsic index{ = 1 — 3) and two peaks at larger
values @, = 4 — 6). As on the plot above, fast rotators make up the
first peak and slow rotators the secondary bumps, with anagver
of a few galaxies in both directions, suggesting a cleaedtffice in
the structure of these two classes of early-type galaxies.

A most likely Sérsic index for a single component fast rotat
is between 1 and 2. This is remarkable, as not only more théin ha
of fast rotators have a significant amount of light in an exgrdial
component (e.g. 59 per cent, or 86 of 146, of fast rotators BAV

> 0.2), but the majority of fast rotators which can be described as

single component systems hawg < 3 (79 per cent, or 42 of 53,
of single component fast rotators) and a profile similar tat @f
the exponential. There are 11 single component fast ratatgh

np > 3, of which 4 show prominent shells and tidal tails, and one
is actually a prolate rotator. We will discuss these gakiiemore
detail below.

5.3 Correlation between single $rsic fits, the decomposition
parameters and angular momentum

In Fig.[4 we show four diagrams with Sérsic index of the sngl
component fits, Sérsic index of the bulge sub-componen®r&
tio, and angular momenturmr, plotted against each other. The
general conclusion is that there are no strong trends, eacgen-
eral relation between D/T andlr. As it was reported previously

1.0 0.8 '
..f ’. ° ':oc *
L ° 0 § 000 ] . !
0-8 83t . 0.6 o
‘.o’ o .c.
0.6 * 02° B § ,o"o
. . o
N o Clgodl 2 w?il ..
[m] [ L] ° 1 oo o o o o .
A A
We, 80 ° ® &% ’:.- * "o
.. e 02h o2 }. o8
0.21 o o ¢ Q20s%e®
e ° vy, %
0.0 ‘ N 0.0 ‘ ) ‘
1 10 1 10
Mot Niot
0.8 . ‘ s 0BT .
o' '5“" * ..qv. ° C.
L] L L]
06f . .o{i’.’ 106 St o 1
* Soep o .\.. ° o °
. .. o % o ’..0 . .
& L L] 1 e L 1
L 0A4r e S ) .o £ 04 . :o L .
. ..0‘. : °® ."‘ ::O .
le ® ] | L é |
0.27%% io.o .o . 0.2 e ® :.o'.
o ° .' . o o .. °
0.0 AL 0.0 L ete ]
00 0.2 04 06 08 10 1 10
D/T Ny

Figure 4. From left to right, top to bottom: correlations between DAF r
tio and Sérsic index of the single component fXg; and Sérsic index of
the single component fits\z and D/T ratio, and\z and Sérsic index of
the bulge sub-component. In panels with D/T ratios, we sholy those
galaxies that required two components fits (e.g..DAT.)

(e.g..Gadotti 2002; Lackner & Gunn 2012), D/T (or rather leulg
to-total rati&) ratio correlates poorly with the Sérsic index, of both
global and of the bulge sub-component. We will discuss &rrthe
relations between D/T ang, with Az in the next section. There is
a weak correlation between D/T ang;, which is tighter for larger
values of\r and high D/T ratios. On a contrary, there is no signifi-
cant correlation betweekr and the Sérsic index of single compo-
nent fits, which confirms the finding of Sectionls.1.

5.4 Exponential profiles in ETGs are discs

5.4.1 Morphological properties and angular momentum of
early-type galaxies

As pointed out by de Jong etlal. (2004) and Naab & Trujillo €00
finding exponential components in the light profiles of ETGssl
not imply they correspond to discs. Combining the bulge/dis-
composition results with the stellar kinematics analyssyever,
can elucidate the true nature of structural components G<ET
Judging from Fig[B there is a clear separation between stav a
fast rotators in their structural properties. To invedggia greater
detail the relationship between kinematics and photometriic-
tures we present in Fif] 5 twdgr vs e diagrams. In the left hand
panel we compare the amount of light in the exponential cempo
nent, as quantified by the D/T ratio, and the Sérsic indgnf the

4 Note that B/T = 1- D/T only if the decomposition was done into tom-
ponents like here and, hence, a comparison with other sttt decom-
pose galaxies into, for example, bulge, bar and discs mighba straight-
forward. We prefer to use D/T ratio, where D is associated e ex-
ponential component, while bulges are an in-homogenou®fsebjects
with a range of Sérsic indices (for definitions of varioupdy of bulges
see Athanassoula 2005).
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Figure 5. A\ versuse for ATLAS3P galaxies. Barred galaxies not used for the decompositiensaown as small dots for completeneissft: Symbols
represent Sérsic indices as shown on the legend, whileicotmling quantifies the D/T ratio, as shown on the colour Inagieuthe diagramRight: Symbols
show different types of kinematics from Paper Il and are deed in the legenda - non rotating galaxied) - featureless non-regular rotators; KDC, d

- 20 ande - regular rotators. Colours again quantify D/T ratios, aswghon the colour bar, but now we also highlight those gatawigich do not have an
exponential component, but haxg < 3 (purple). The green line separates slow (below the lingnffast (above the line) rotators (Paper Ill). The dashed
magenta line shows the edge-on view for ellipsoidal gatawigth anisotropy8 = 0.7 x ¢, from Cappellari et al. (2007).

bulge component. In the right hand panel we correlate thestyb
rotation found in our galaxies with the amount of light in #xgo-
nential component.

Looking at the left hand panel of Figl 5, and as seen in[Big. 4,
galaxies with low Sérsic indices are typically found athhilg,
while the fraction of galaxies with low D/T ratios is highet a
low Ar. There are some outliers, especially that galaxies with
D/T < 0.05 can be found also at largerr. These objects, how-
ever, typically have a low Sérsic index, typicaly < 3 (shown
as ellipses). On the contrary, objects withT" < 0.05 at low Ar
(e.g. slow rotators), have typically higher Sérsic indi¢e 3). This
division sets two extremes of early-type galaxies: thost Vaw
angular momentum and that are best described with a sirghcS”
component of a high index, and those with high angular momen-
tum, best described with two Sérsic components of a sirmtiex
or with a single Sérsic component of a low index.

Until this point we did not consider the detailed kinematic
properties of our galaxies, except their global angular erm.
In Paper Il we analysed our integral-field data by mearisr&me-
try, optimised for the mean velocity maps, and divided the galax
ies in five groups depending on their complexity. We plot ¢hes
on the right hand panel of Fifll 5, colour coding with the D/T ra
tios. Here we also separate galaxies best parameterisediwile
components of low Sérsic indices. This allows us to recagtiat
galaxies classified as non-rotators (Gr@)m@re single component
systems with high Sérsic indices. Galaxies showing fe&tss but
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non-regular rotatation (group) and kinematically distinct cores
(KDCs; Groupc), are typically made of a single component with
a high index, but in some cases low fractions of the expoaknti
components can be attributed to their light profiles. Finaalax-
ies made of two-counter rotating dis@r(galaxies or Groupl) are
mostly single component systems of low Sérsic index, oeharge
D/T (> 0.25) and lown,, (< 3). In that respect they are structurally
similar to Groupe, or galaxies with regular and most disc-like ro-
tation, which are also characterised with low Sérsic iediand a
range of D/T values. These include both single componenesys
(of low Sérsic index) and systems with the highest contiins of
the exponential light profiles.

5.4.2 V/o — hs correlation

Next to kinematic information presented in Fig. 5 based am th
angular momentum content and kinemetric analysis of the- dis
like rotation in ATLAS®® galaxies, we now use the information
found inhg, analogous to the skewness, the higher order moment of
the line-of-sight velocity distribution (van der Marel & &ix 1998;
Gerhard 1993). In Fid.]6 we shois values against//o for all
ATLAS®P galaxies which we decomposed and for which we were
able to measure this moment on individual spectra. We divide
galaxies in those that are characterised by a single comparfie

a large Sérsic index, those that have a low contributiorxpbeen-

tial components, those with a high contribution of the exqraial
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components and galaxies of single components with smadliSé
indices. The first two classes are shown on the top panet(anti
dashed contours, respectively) and the second two on thenbot
panel (solid contours) of Fifl] 6.

There is an evident difference between the distributionthen
two panels. Galaxies with high contribution of the exporaom-
ponents show strong anti-correlation betwégrandV /o, which
is often used as a kinematic manifestation of stellar diserkiat-
ics, or at least evidence for stars at high rotational spéeds
Bender et dl.. 1994). There is also a small difference betvieen
two distributions on the top panel, as galaxies with singismgo-
nents (and large Sérsic indices) are dominated’y ~ 0 values.
On the bottom panel of this figure one can see that the tigatgist
correlation ofhs — V/o is seen in single component galaxies of
small Sérsic indices.

The combination of various kinematic information and the de
composition results allows us to conclude that the rotaticarly-
type galaxies is typically associated with the presencehefex-
ponential components in the light profiles. More specificate
exponential profiles are only present when there is at |easésn-
dication of rotation, and galaxies in which the light is doated
by the exponential profiles are all galaxies with high stedlagu-
lar momentum. Furthermore, in cases where fits did not watinan
existence of exponential sub-components, but regularliieao-
tations is present anlls is anti-correlated with//o, the profiles
are described by a single component of a smalBj Sérsic index.
This leads to a conclusion that any component with a Sénsliex
less than about three can be associated with a disc, or isst le
closely related to discs. The inverse is also true as galaxith
no detected rotation are typically single component systefhigh
Sérsic indices.

5.4.3 Similarities of fast rotators galaxies and spirals

The existence of bulges of low;,, a large range of D/T ratios,
and a substantial fraction of objects with large D/T ratiodast
rotators confirms their similarity with spirals (elg. Grah@001;
MacArthur et al. | 2003;| Weinzirl et al| 2009; Laurikainen Et a
2010), and strongly suggest an evolutionary link. Our tessiip-
port the revision of the Hubble diagram put forward initall
by lvan den Bergh| (1976), which we revised to include fast and
slow rotators in Paper VII (for photometric investigatiosse
Laurikainen et gl. (2011) and Kormendy & Bender (2012)).
Additionally, the low values of Sérsic indices for the besg
of fast rotators are characteristic of central light coriaions
built from discs (e.qg. discy-bulges, Kormendy 1993; Athesmaila
ZOOESE. We remind the reader that we did not analyse barred galax-
ies and that our sample is devoid of spirals (and late-tyexges
in general). Also we have excluded from the fitting the cdmrera
gions, while including higher resolution images could haneffect
of decreasing the Sérsic index (e.g. Balcells &t al. 2008yerthe-
less, it is clear from Fig$.]3 arid 5 that bulges of low Sénsiek
are typical among fast rotators and that their kinematiesdisc-
like, linking further the properties of early- and late-¢ygalaxies.

5 These are sometimes referred to as pseudo-bulges (e.gkainan et al.
2007; | Fisher & Drory | 2008), in order to highlight their sttuial

and presumably evolutionary differences from the clagsicalges
(Kormendy & Kennicutt 2004). We, however find this termingounnec-
essarily confusing as it encompasses structures withuarwrphologies,
scales and potential origins.

Lm E
0.1} ]
< oo} 1
-0} ]
oot ]
-2 —‘w d 1 2
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Figure 6. Local hs — V/o relation for every spectrum in galaxies with
o > 120 kms~! and an error orks < 0.05. The contours show distri-
bution of values in bins of 0.1 i/o and 0.01 inhg, smoothed with a
boxcar filter of a window of 2 pixels in both dimensions. Thaiwar levels
decrease in step of 0.5 in log from 2 for the smallest contolop: solid
contours show the distribution of values for galaxies dbscr by a single
component of a high Sérsic index and dashed (red) contduns galax-
ies with low D/T fraction.Bottom:solid contours show the distribution for
galaxies with substantial disc fractions, while dasheddgptontours show
values for galaxies described by single components of a EnsiSindex.

Similar results were reported recently/by Fabricius e1201¢) for
SO0s and late-type galaxies. Itis, however, also evidentiguBfhat
there are fast rotators with disc-like kinematics and witlgbs of
high Sérsic index, as well as fast rotators which are sefiiity well
described with single components of low Sérsic indices.

5.4.4 Masses of discs

Using dynamical masses from Paper XIX, we can estimate what
mass fraction is in the exponential components. In calngawve
assume that there is no difference in stellar populationsédrn

the bulge and the exponential components and that galaxées a
well fitted by a single mass-to-light ratio in the dynamicabdn

els. With this caveat in mind and selecting galaxies WitfT" >
0.05, we find that the total mass in the exponential components is
~ 4.12 x 10'2 Mg, or 27 per cent of the total mass of investi-
gated galaxies. Selecting galaxies with’l" < 0.05 andn; < 3,
gives the total mass & 10 x 10'? My, or 14 per cent of the total
mass of investigated galaxies. Combining these two figuesing
that~ 41 per cent of stellar mass in early-type galaxies is in discs
or disc-like components. The rest is shared mostly betwimes

© 2011 RAS, MNRASD00, [TH29



component slow rotators and bulges of fast rotators. Natewle
did not include here the contribution of the barred galaxies

5.5 Decomposition and classifications of early-type galees
5.5.1 Hubble types and angular momentum

On Fig.[T we repeat th&r — € plot, with symbols differentiating
between galaxies classified as ellipticals and SOs usingmtogi-
cal types from the HyperLeda catalog Paturel et al. (2003pdper
11l we commented on the discrepancy between E/SO and fast/s|
rotator classifications. Here we want to compare our decsmpo
tion results with both of these approaches, and with solidsys
we plot those galaxies, which are sufficiently well desdtiléth a
single Sérsic profiles of a large index,(> 3).

There are 31 galaxies with that property, of which 20 are slow
and 11 fast rotators. As fractions of the analysed slow astl fa
rotators, these galaxies make up 59 and 7 per cent, resglgctiv
Based on their morphological classification, ellipticagsbfit with
a single component profiles of a large index are typicallyntbun-
der the green line defining the slow rotator class. As a contra
among the fast rotators, objects with the same structuogdegsties
are typically classified as SOs. Concentrating onthe> 0.25 re-
gion, there are such 7 galaxies, 2 classified as elliptidd&E 0680

Stellar discs in early-type galaxies 13
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Figure 7. Distribution of elliptical (morphological type k¥ —3.5) and SO
(morphological type T> —3.5) galaxies inAr versuse diagram, as in
Fig. 8 of Paper lll. Solid symbols show ellipticals and SOschhare best
fit with a single component Sérsic function of a large indexx 3), and a
decomposition of their profiles was not deemed necessaripn Bg).[3, the
green line separates slow (below the line) from fast (abbedine) rotators
(Paper ll1), the dashed magenta line shows the edge-on vieellipsoidal
galaxies with anisotropg = 0.7 x e from|Cappellari et all (2007), and dots

and NGC 4486A) and 5 as S0s (NGC 2695, NGC 4753, NGC 4459, are not-analysed barred ATLAB galaxies. The dotted lines correspond to

NGC 5869 and NGC 3182, in order of decreasig). NGC 0680
is characterised by having evidence for a major merger, svilk-
ries of shells, arcs and two plumes rich in HI (Duc etal. 2011,
hereafter Paper IX). A similar shell like structure is alssilMe in
NGC 5869 and in NGC 4753. Although these galaxies have signif
icant and ordered rotation in their inner regions, the otggions
seem not to be fully relaxed, possibly having multiple stuval
components which are not any better described with two thén w
one components. The light profile of NGC 4486A is unfortuhate
contaminated by a bright star, nearly co-spatial with theleus of
the galaxy, and we moved the inner fitting limit out t6, Svhich
is comparable to the effective radius of this galaxy, andfithis
likely not robust. Other SO galaxies either have dust (NG&24hd
NGC 4753) or show significant wiggles in their profiles (NG®26
NGC 3182), which are not removed with a two component fits.
Light profiles of fast rotators witth\g < 0.25 are differ-
ent from the above mentioned galaxies. The four galaxiesacha
terised by single components of high Sérsic indices in riggon
are: NGC 3607 (S0), NGC 3193 (elliptical), NGC 5485 (S0) and

NGC 3073 (S0). All galaxies except NGC 5485 do not show strong

evidence for an exponential profiles. A blind decompositiesigns
between 0.03 and 0.08 of the light fraction to an exponeptiat
file, but the fits are barely improved with respect to one canepd
fits. All four galaxies are somewhat special, but NGC 548%hés t
most intriguing as this is the one of the two galaxies in théren
ATLAS®P sample which shows a prolate rotation (around its ma-
jor axis), coinciding with a dust disc in a polar configurati@&ven
though this galaxy has a significant exponential comporieng,
not possible to associate it to the observed rotation, alidhis
component a disc.

Below the green line, most interesting are the galaxiestidat

the location of galaxies with intrinsic ellipticities beden 0.25 and 0.85 in
steps of 0.1. The dashed lines show the location of galaxigmally on the
magenta line as the inclination is varied in steps ¢f, &creasing from the
magenta line (99) to the left. As a guide line, the line that was plotted solid
corresponds for the inclination of 80The formulas to plot these lines can
be found in_Cappellari et al. (2007).

and NGC 7454, require a significant fractiop- (0.2) of the
exponential components in their lights. NGC 4191 and NG®455
are 20 galaxies, and their low Sérsic indices are consistent with
these galaxies being made of counter-rotating discs (Rettzh
1992; Rix et all 1992; Cappellari et/al. 2007; Coccato et@1.12.
NGC 7454 and NGC5198 are galaxies with non-regular but
featureless kinematics. Atypically for slow rotators, N&I®8 and
UGC03960 have HI gas, in both cases in peculiar configuration
(Serra et al. 2012, hereafter Paper XllIl). The last five gakin
this list are found close to the green line, and they areyikelbe
transitional objects in terms ofz. The other five galaxies have
KDCs and possibly the exponential profiles could be assetiat
with the stellar distributions forming the KDCs

5.5.2 A transitional region il\r

There seems to exist a transitional region between fastlands-
tators, and it can be broadly put to be betwéen < Ar < 0.25.
Almost all galaxies above this region can be considereddbsa-
nated galaxies or at least galaxies with significant disttioas. Be-
low this region galaxies are typically, with a few exceptpsaingle
component systems of high Sérsic index. Within the regdimy-
ever, there is a mix of objects, fast rotators with no and stmators

be decomposed or have one component with a low Sérsic index.with a significant fraction of light in exponential compom&n

There are 14 such objects (NGC 4168, NGC 3608, NGC 5198,

NGC 4458, NGC5813, NGC3414, NGC7454, NGC4191,

This region was also highlighted in the study of binary merg-
ers by Bais et al.| (2011, hereafter Paper VI). There we foinad t

NGC 4559, UGC03960, PGC050395, NGC 1222, PGC28887 slow rotator remnants of binary mergers (of 1:1 and 1:2 natsss)

and NGC 4690, in order of increasingr), 7 classified as SO

are typically found below this region. Above the region, lewer,

and 7 as Es. The profiles for these galaxies, except NGC4191is the area populated by fast rotators remnants of binargengr
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Table 1. Median values and standard deviation of Sérsic indicesiid
ratios for galaxies as classified by apparent shape or angumentum.

Classification D/T

op/T T Ony

1) 2 3 @ ©
E 0.19 0.29 3.8 2.2
SO 0.37 0.39 1.4 1.0
SR 0.00 0.16 4.8 1.9
FR 0.41 0.36 1.7 1.3
EFR 0.32 0.28 2.7 2.1
SOFR 0.58 0.43 1.4 0.8
E SR 0.00 0.14 5.1 1.7
SO SR 0.00 0.19 4.1 2.4

Note that a number of galaxies are single components syst#m®/T=0.
In these cases,;, was the Sérsic index of the single component.

whose progenitors were on prograde orbits (prograde argestde
motion of the main progenitor has a strong influence on theayn
ical structure of the remnant). The transitional regioelftgs also
populated by merger remnants, but this time remnants ofexgens
of galaxies that lie above or below this region (see Fig. 1Raper
VI). Although these were non-cosmological mergers, theguits
highlight that this region will likely contain galaxies ‘hitspecial
dynamical structures.

Furthermore, part of this region is populated by galaxiense
at low inclination, while their edge on projections are oa tlashed
magenta line on Fid.]5 (see Fig. 1 of Paper Il for the illustra
of the projections imr — e diagram). This means that galaxies in
this region could be a mix of two populations, oblate galaxigth
discs projected at low inclinations and remnants of majorgees.
In this respect the varied properties of light profiles ofegéés are
no more surprising than their varied kinematic propert@es one
could expect more surprises from galaxies in this region.

5.5.3 Hubble types, angular momentum and decomposition
results

In Table[d we list the median values and the standard dewi@tid
Seérsic indices and D/T ratios, splitting the analysedgatinto el-
lipticals and SOs, fast and slow rotators, as well as the auatibn
of the two classification: fast rotating ellipticals (E FR)st rotating
SO0 (SO FR), slow rotating ellipticals (E SR) and slow rotgt80s
(SO SR). In terms of the decomposition parameters, botlsifilzes
tions give similar results, but fast — slow division higliltg more
the differences between the objects with higher and lowar g/
tios and Sérsic indices, than the standard Hubble claasdit This
is enhanced if we sort ellipticals and SOs depending on treju-
lar momentum content. We can see that slow rotating elijgtiand
SO0s are structurally very similar, while fast rotating @iicals and
S0 show a certain range of properties, but they are rathgrdier
ferent from their slow rotating counterparts. As generalatasion
of this section, based on F[d. 7 and Tdble 1 we stress thdtsedgu
the decomposition are more closely related to the fast — slast
sification. They could be used to improve on the standard Kubb
classification, but they cannot be used as a substitute éokitte-
matic classification.

As a guideline, when stellar kinematics is not available, we
recommend to use the following combination of criteria ttese
tentative fast and slow rotators: a DA 0.05 (a D/T > 0.1 is also

acceptable, depending on the confidence of the decompysitio
galaxies which need to be decomposed in (at least) two coempen
andn < 3 for galaxies not requiring a decompositions. We stress
that with this selection one can misclassify up to 40 per oéstow
rotators.

The large spread of possible values for D/T ratios when-ellip
tical/SO classification is used, as well as for fast rotaiedikely
a manifestation of the inclination effects. In additione teemi-
analytic models of Paper VIl suggest that there are diffees be-
tween fast rotators. In particular, there is a range of Dfibsa(as
we confirm in Sectiof 512), where those with small ratios eyt
to grow discs via cold accretion flows or grow bulges via minor
mergers, while fast rotators with large D/T have exhaudteit gas
reservoirs (and can not replenish it) and live in dense enwients
resembling passively evolved spirals. In the following tsextions
we address these two issues, by investigating the influehteeo
inclination on our results and looking for differences amgdast
rotators.

5.6 Inclination effects

The change of D/T ratios or valueswf from the top right (mostly
blue) corners of the panels in FIg. 5 to the bottom left (osaagd
red) corners could be caused by inclination effects. Thesjgected
as ellipsoidal galaxies viewed edge-on, and having an &o®p
as found in_Cappellari et al. (2007), lie on the dashed magérd.
Their projections due to varying inclinations are foundhe teft of
this line (see Fifl7), within the region inhabited by the miajoof
fast rotators, where the changes in D/T andare the most obvi-
ous. Given the known effects of the inclination on the apiiit find
discs in model galaxies (elg. Rix & White 1990; Gerhard & Biypn
1996), we can also expect that finding discs using the decsimpo
tion method will be affected as well. In order to gain a qudiie
understanding of the effects of the inclination on the demosition
parameters we performed the following test.

We selected two galaxies (NGC4621 and NGC5308), a
galaxy with a weak and a strong disc (and small and large D/T ra
tios), respectively, which can be reasonably assumed téoke o
edge on. We used the Multi-Gaussian Expansion (MGE) method
(Monnet et al.| 1992| Emsellem etal. 1994) as implemented by
Cappellari[(2002) to parameterise their light distribotias a se-
ries of two-dimensional gaussians. Assuming the galaxieseen
edge-on, the MGE models specify the intrinsic shapes ofethes
galaxies. The models were projected at a series of inatinatiEach
of these models was then analysed in the same way as theabrigin
images: we extracted an azimuthally averaged light prafiirig
the ellipse parameters free during the fit) and fitted thet lpgbfile
as described in Sectién 8.2 with a general Sérsic and amerial
component.

In Table[2 we list the parameters of the decompositions of our
MGE models. The results of this idealised analysis is thhbalgh
there are some changes in the recovered parameters, theysare
tematic, but not large. The D/T fraction decreases as theinige
inclination approaches the face-on orientation, but thplénde of
the change is relatively small. In addition, the changepénd the
sizes of the two components are also increasing, where thesise
is more pronounced for the models with the smaller disc.

The changes of the model D/T amg with inclination can
account for a change of at most 20-25% in D/T and 1-1.%4n
in Fig.[H. The reason for this is likely in the systematicsoass
ated with the decomposition of the profiles. We illustrais thith
Fig.[8, where we show the radial profiles of the surface brighs,
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Table 2.Inclination effect on the parameters of the decomposition

name Incliantion DIT mny Re Rs
@ 2 ® @ 6 6

10 072 156 31 198

20 073 149 46 199

30 074 145 47 197

NGC 5308 40 0.77 139 46 193

50 079 133 44 19.0

60 082 124 42 185

70 085 110 39 18.0

90 0.88 087 35 173

10 0.17 6.0 585 308

20 020 56 494 318

30 0.17 59 56.7 29.9

NGC 4621 40 0.17 57 547 294

50 0.18 56 523 288

60 025 5.0 39.0 304

70 0.27 48 353 307

90 033 44 293 312

ellipticity and the disciness parameter (e.9. Bender|¢t389, we
plot the Fourier termg4/ao, associated with theos(460) harmon-
ics, normalised by the intensity), for our two model galaxgeen at
different inclinations (we show every other inclinatiom tdarity).

Looking at the edge-on case (Y®f the NGC 5308 model, the
disc component is clearly visible as a bump in the surfaghbmess
profile at aboutog(R) = 1.3. The same bump is clearly associated
with the rise in ellipticity and higla4 /ao which measures the disci-
ness. At this inclination we can be sure that the recovereahpe:
ters indeed describe a disc. As the inclination decreasegyrofiles
also change. Ellipticity and disciness show a dramatic gaawhile
the surface brightness changes less prominently, but the buthe
profile steadily decreases. These same changes are alsle ¥isi
the models of NGC 4621, but the differences at various iatiims
are much smaller.

As demonstrated hy Rix & White (1990), the disciness param-
eter looses its usefulness below an inclination of 50-8bie differ-
ences in ellipticity between a bulge and a disc, if they exish the
first place, are erased below an inclination of 30-4The only sig-
nature of a disc, or, to be more precise, a necessity for anotim-
ponent, is visible in the light profile of the model such as N&308.
The light profiles of the NGC 4621 model, which had a relaivel
small disc, become less curved as the inclination is deicrgaand
offer less hints for a need of a disc. In this model, below ai-in
nation of 70 there is basically no clear photometric evidence for a
disc. Our results are in agreement with Gerhard & Bihney §199
who also note that only strong discs are visible at low irations.

These examples show the dramatic effect of the inclination o
the photometry and the observed shape of galaxies. Unlesigt
is the dominant component, it will not be possible to recegiit be-
low a certain inclination{ 50°). A decomposition method might
recover a certain amount of the disc at a low inclination irakgy
such as represented by our model of NGC 4621, but the conédenc
that this model could really be distinguished from a singimpo-
nent model, or that the exponential is really needed, is rgdlge
low.

This should be taken into account when judging the decompo-
sition results, including those presented here. Below elmiation
of 50°, the photometric evidence for discs disappear and thistmigh
explain the large fraction of galaxies classified as eligds among
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Figure 8. Top to bottom: Surface brightness, flattening and disciness ra-
dial profiles for model galaxies with different fractions lafht in the ex-
ponential componentd.eft to right: MGE models and their projections at
70°, 50°, 30°and 10 are based on NGC 5308 (D 0.8) and NGC 4621

(D/T~ 0.35). These galaxies were chosen as they are seen close to edge on

and the intrinsic MGE model is considered to be seen &t @@lours on all
panels correspond to models projected at different initina, as shown in
the legend. Note that as the inclination decreases, thdgwaii the corre-
sponding model also decrease in the maximum amplitude.

fast rotators left of the line corresponding to this inctioa (and
above the magenta line) in F[d. 7. It can also be used to explay
fast rotators with single component of high Sérsic index @so
found left of that line. Kinematic signatures of discs areenmbust
with respect to the changes in inclinations. The disc-likekat-
ics, found in nearly oblate axisymmetric objects (as welbass)
is visible at inclinations of 20or even less (Krajnovic et al. 2008).
Complex kinematics, on the other hand is a clear signatuatetiie
mass distribution is not favourable for the existence ofglis

5.7 Two types of ETGs with discs

The incidence of discs among slow rotators, large ranges/®f D
ratios and Sérsic indices (bothandn,;) among fast rotators sug-
gest there are sub-populations present among these galAxidi-
tionally, different types of fast rotators are predictedtbg semi-
analytic models (Paper VIII). In this section we exploresthy di-
viding galaxies in three bins, using both kinematic and phratric
information on the disc components. The galaxies in theethinas
can be described as havinm discsintermediate discer dominant
discs Following the results of Sectiohs .2 dnd|5.4, the selaaifo
bins is made by requiring that galaxies are:

i) No discs:those slow rotators witl /7" < 0.05, np, > 3 and
not 20 galaxies. This selection yields 20 objects (only slow rota-
tors).
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i) Intermediate discsthose slow rotators which hav@05 <
D/T < 0.5 or those that hav® /T < 0.05, butn, < 3, or those
fast rotators which hav®/T < 0.5 andn, > 3. No 20 galaxies
are taken in this bin. This selection yields 36 objects,tduig 9
slow rotators.

iii) Dominant discsthose slow and fast rotators with/T" > 0.5,
or those fast rotators with /7" < 0.5 butn; < 3, and all (both fast
and slow rotatoro. This selection yields 124 objects, including 5
slow rotators.

The no discbin comprises slow rotators which do not have
any signature (neither in the kinematics nor in the photoyhetf
disc-like components, and it is the most conservative ed&nfor
non-existence of discs in early-type galaxies. We requirgd> 3
(actually, for these galaxies, is the global Sérsic index, as they are
all best fit with a single component) to remove the few gakaiih
low Sérsic index. A20 galaxies are made of two counter-rotating
discs, or at least of two flattened families of counter-iatabrbits
of high angular momentum (for detailed dynamical model2®f
galaxies see Cappellari et al. 2007), these galaxies sh@uttbn-
sidered to have large disc contributions, even though Kieégmat-
ics are not disc like. Therefore, we also removed all slowtmo
galaxies.

The Intermediate discgontain all galaxies which have some
indications of discs, but these discs do not dominate tla light.
This bin collects most of the slow rotators of typically hégh\ r

(for the range of\r found among slow rotators; see open symbols ATLAS?D

on Fig[?), and those fast rotators that have relatively segbo-
nential discs and bulge components of high Sérsic indities.rea-
son for this requirement is that a systems with a bulge corpon
fit by a low Sérsic index next to an exponential disc could pe a

proximated as a double discs system or at least as being niade o

two disc-like components and should be excluded from thas<cl
Again, no2¢ galaxies are taken in this bin.

Finally, theDominant discdin gathers all remaining galaxies,
including all remaining slow rotators with strong photonetlisc

contribution, all2o galaxies, and all fast rotators which either have

aD/T > 0.50rD/T > 0.5 andn; > 0.3, for the same reason as
explained in the previous paragraph. Given the previousltegst
is not a surprise that most of our galaxies indeed fall in gihégup.

while the population ofNo discsdominates the most massive end
of the distribution of ATLASP galaxies (beyond0''-®* M). Bars
are distributed similarly lik®ominant discsand the K-S test gives
a probability of 0.98 that these two distributions are drérem the
same parent sample. A contrary result is obtained if one eoasp
the distribution of bars anthtermediate discéK-S test probability

is 0.003). This result is consistent with the observed ithistion of
galaxy properties on the mass — size diagram and our intatjme

of ETGs scaling relations Cappellari et al. (2012a, heesdaper
XX)).

A more complex picture is evident in the right hand plot of
the same figure which considered the environmental depeaden
There is no major difference between fractions of differgmpes
of galaxies between Virgo (log(volume densityD) and non-Virgo
environments. Outside of Virg@ominant discand Intermediate
discshave similar distributions, while bars favour a bit more sken
environments. Within Virgo, densest regions are favouned\Nb
discpopulations (as shown already in Paper VII), whittermedi-
ate discsare found more towards the outskirts. Bars &uminant
Discsare found also in denser environments within the cluster, bu
bars tend to be more similarly distributed lik® discgalaxies.

6 CONCLUSIONS

In this work we performed a disc-bulge decomposition of
galaxies with the aim to investigate the photometric ev-
idence for discs in early-type galaxies, and to link thermrhvaitir
kinematic data. For this purpose we selected all (obvigusbn-
barred galaxies from our sample (180 galaxies out of 260) @4t
slow and 146 fast rotators), and performed a two component de
composition onto an exponential disc and a bulge descripated
Sérsic function of a free index. We did not try to reprodutieeo
components (i.e. bars and rings). The removal of the batpetts

is justifiable as these galaxies are known to contain disdstay
are found in fast rotators, therefore, the link between qinetry
and kinematics for these systems is clear, and we can nogfit th
accurately with our two component approach. We also peddran
single component fits with a Sérsic function and severas tegh

1D and 2D decompositions methods (presented in the AppBadix

We did not include barred galaxies as they were not analysed The results of the fits are presented in Tableé C1.

in this paper. However, if we were to include barred and rihgyes-
tems, it is likely that they would be split betwe&wominant discs

andintermediate disgsstronger barred systems probably contribut-

ing to the latter. In Fid.19, which summarises the resulthisf $ec-
tion, we include barred galaxies in a separate bin for corspar
with other three bins defined above.

In Fig.[d, we present the mass and environment dependence

Before listing our main conclusion, we would like to highiitg
that global Sérsic index is a poor estimate of galaxy maqao It
is widely used to differentiate between early- and latestgplax-
ies, but even when applied on a sample of only early-typexgada
it does not recover either the traditional Hubble clasdificebased
on the apparent shapes or the modern kinematic classifidadiged
on the specific angular momentum. Using the decomposititmnain

3D H H
for ATLAS™™ galaxies. We used mass estimates from Paper IX, g and a disc does improve the agreement between mogdholo

and the density estimator from Paper VIl (see Sedfionb.A4hn
measure of the environment, we use the volume density in¥Mpc
of galaxies inside a sphere of a radius which includes teresea

neighbours. Here we used the best distance estimates theaet t

three-dimensional distribution of galaxies (for more dstsee Pa-
per VII). This density estimator is good to differentiatetvoeen
cluster and field regions, or Virgo and non-Virgo densitiegte
ATLAS®P sample.

In both histograms shown on F[d. 9 there is a substantial over

lap between the bins, but a clear trend in mass can be seea laftth
hand panel. Th®ominant discsre typically found in lower mass
systems (centred arouri®'’-3 M), the Intermediate disc#n in-
termediate and more massive systems (centred artfid M),

cal and kinematic classifications, but it is still not suicily good.
While it can be used to highlight those objects which ardyiken-
sistent with being fast rotators and disc related (by assgrigw
Sérsic index for light profiles requiring only a single comnent
and D/T> 0.05 for two component fits), it still fails in recognising
slow rotators (or even galaxies commonly classified astiléfs).
This is of particular importance for higher redshift studéand stud-
ies of large samples of galaxies.

Our main conclusions are:

e Using the Sérsic index alone (obtained by fitting a singles®”
function to the light profile) is not sufficient to distinghibetween
fast and slow rotators. The distribution of Sérsic indiéasslow

© 2011 RAS, MNRASD00, [TH29
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Figure 9. Distribution of ATLAS?P galaxies of different disc content with respect to the tgi@laxy mass (left) and environment (right). In both panels
galaxies are divided in three classes as specified in thedefleft panel) and in text (Sectidn $.7) and we added alleshgalaxies for which we did not
attempt a decomposition. Open histogram showsliscs red (left slanted) histogram showsgermediate disgdblue (right slanted) histogragominant discs

distributions and orange filled histogram shows barredxggzda

and fast rotators are not drawn from the same sample, and typi
cally fast rotators have low (< 3). There is, however, a significant
overlap of slow and fast rotators far> 3. Based on the ATLAY’
sample of nearby early-type galaxies there is a 5 per cemtceha
that an object withn < 3 is a slow rotator. For an object with

e Disc or disc-like components are typically found in fastarot
tors, while in some slow rotators the presence of exponesuia:
components or single-components with low Sérsic indiees: (3)
could be related to structures made of more complex orlatal f
ilies (with high angular momentum) allowed in non-axisyntrice

n > 3 there is, however, only a 22 per cent chance that it is a slow potentials. These components are often related to kineatigtdis-

rotator.

tinct cores (KDCs). We note that one galaxy, NGC 5485, haxan e

¢ Single-component Sersic fits were adequate for 43 per cent ponential sub-component, but its orientation is perpardido the

of the analysed early-type galaxies (77 of 180 galaxiesg. light
profiles of other galaxies were better fit with two sub-congrds.
The single-component galaxies do not contain a formal expial
component (with n=1), but 46 (of 77 or 59 per cent) of them have
low Sérsic index# < 3), frequently around a value of 1.

e The exponential sub-components, or single-components wit
low Sérsic indicesr{ < 3), are found in the majority of early-
type galaxies. We show that these components are presealtix g
ies with regular rotation, intermediate to high angular reatmm
and objects withhs — V/o anti-correlation typical for discs. There-
fore, we associate exponential sub-components with d&icsi-
larly, single-components of low Sérsic indices can be ciased
with discs (ifn ~ 1) and disc-like structures (for other n that are
< 3).

e About 17 per cent of ATLASP (early-type) galaxies (31 of
180 galaxies, or 12 per cent of 258 ATLAS galaxies with good
imaging, assuming here not analysed bars are disc relatact st
tures) do not have any evidence for discs or disc-like strest

e About 41 per cent of the stellar mass of early-type galades i
in discs or disc-like components.

© 2011 RAS, MNRASD00,[TH29

sense of rotation, and, hence, it can not be taken as an eeden
a disc.

e 24 of 34 (70 per cent) slow rotators are best fitted with single
components. Of these 4 have a low Sérsic index3]. Other slow
rotators (10) have a substantial fraction of light in theangntial
components.

e 93 of analysed 146 fast rotators (64 per cent) have exponen-
tial sub-components (discs). 42 of the remaining 53 fasitoos
have single-components of low Sérsic index §). There are only
11 fast rotators that do not show clear evidence for discsiswr d
like structures in their photometry. For some of these gatain-
clination effects could be the reason for not detecting ike-like
structures in photometry, some are recent merger remnamits w
rest are complex systems.

e Seérsic index of the bulge sub-component is smaller tham 3 fo
73 of 103 early-type galaxies, for which a two component fiswa
deemed necessary. The same is true for 70 objeets=if 2.5 is
used. It is not obvious that only secular evolution is resjiae for
build up of these sub-components.

e There are trends betwedn/T" andn, with Ar, such that for
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highAr, D/T is high andn is low, but there is no clear correlation.
The Sérsic index.,: from a single fit to galaxies does not correlate
strongly with D/T ratio, as shown by other studies, or with.

e Decomposing those galaxies that require two componerds int
discs and bulges improves the differentiation betweenrafadtslow
rotators compared to using a single component Sérsic irlitea
first approximation, it is possible to describe fast rotatas early-
type galaxies with exponential discs (DEF 0.05) or, for single
component Sérsic fits, low (n < 3). Similarly, slow rotators can
be described as galaxies without exponential componextsigh
n. We recommend this criteria when stellar kinematics is natla
able, but the correspondence is not 1:1, with a 7 per centpitity
(11 of 146 analysed fast rotators) to miss a fast rotator sfizer
cent probability (20 of 34 analysed slow rotators do not hdige-
like components) to correctly recognise a slow rotator, Iyimg
that the decomposition can be used only as a guidance fai<clas
fication. In general, kinematic analysis and classificatiased on
the angular momentum content remains the best attempt ipereit
the influence of inclination effects.

e As noted previously by other authors, there is a significant
dependance of photometric parameters on the inclinatifactsf
Strong (exponential) disc signatures, however, can be isetre
light profiles even at low inclinations, while weak discsagipear
sooner and are hard to detect below an inclinatior Gi0°.

e Disc dominated galaxies are typically the least massivéewh
galaxies with no tracers of discs are the most massive sgsiem
the nearby Universe. Barred galaxies have a consistenidison
of mass as systems dominated by discs.

e There is no strong relation between the environment and the
amount of disc light and discs are found in all environmeAts.
high densities there is a weak evidence that disc dominated s
tems are found in more denser regions than galaxies withlemal
disc contributions. Barred galaxies are found at all dessitout
typically in denser regions than dominant discs, and haimies
distribution like galaxies with no discs.
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Figure A1l. Comparison of Seérsic indices using our method (in 1D) and.BIA& (in 2D) on ATLAS?*P galaxies.Left: comparison of GALFIT results and
single Sérsic component fits to light profiles obtained biynathally averaging along fixed ellipses (described as Xk the legend)Right: comparison
of GALFIT results and single Sérsic component fits to lightfifes obtained by azimuthally averaging along free efijpédescribed as FREE in the legend).
Top row panels show a direct comparison for objects, whiltobo row panels show histograms of respective distribsti@n top panels, slow rotators are
shown with red symbols. On bottom panels, GALFIT resultssti@vn with hatched histograms, while 1D results with opestolgrams, and colours relate to
the separation into fast and slow rotators, as shown in trentd

APPENDIX A: CHOOSING THE FITTING METHOD 1996) or azimuthally averaged light profiles (e.g Boroso8119

) ) ) . ) Saglia et al. 1997; Aguerri & Trujillo_2002; Blanton et al. @9
As mentioned in Sectidn 3.1, there are various methods wddioh  |\iacArthur et all 2003; Naab & Trujilo 2006). While azimutlya

be used to parametrically describe a light distribution gfaxy. averaging increases the signal-to-noise ratio and remogesir-
The availability of computing power made techniques wagkim regularities, the argument against this procedure is timss the
two-dimension (2D) widely used in the recent years, whiehes- galaxy is seen directly face-on, the mixing of the disc anljéu
pecially better suited for working with spatially poorlysaved components is such that the radial light profile becomes gnaiis,
galames. at hlg.her redshlft.s. Our method Of choice, hgwerv&s to i.e. azimuthally averaging mixes the contributions of tiee dand
fit one dimensional (1D) light profiles obtained by azimuthal- the bulgel Gadotti & Sanchez-Janssen (2012) point outptftib-
eraging along e_lllpses, because this approach gllowc_eddo_rfarm lem of averaging along isophotes in an edge-on galaxy, buare
and a systematic treatment of early-type galaxies with aititowt also that it is less an issue for other inclinations. As olaxgjas are
discs. In particular, in the case of one component fits we psed seen at (random) range of inclinations, and we desired @mumif
files azimuthally averaged along ellipses with fixed positmgle  5pproach to all galaxies, we did not change the extractiobDof
and flattenlng., whllelln the case of two component d.e(.:omlpolsn profiles. We, however, made a test by extracting light prefileng
we used profiles azimuthally averaged along best fittingses, the major axes and while we found some differences, they ¢lo no
where the ellipse fitting program was allowed to vary the fmsi change our results and conclusions.
angle and flattening of the ellipses.

There are, however, different approaches with regard to In this appendix we want to understand the origin of differ-

what is the best suited 1D light profile for the decomposition ences between our 1D and a 2D approach. Our wish is not to weigh
For example, one could take major axis cuts (e.g _Kormendy relative merits of these two approaches, but to quantifydiffer-
1977;| Burstein _1979; Fisher & Drory 2008; Kormendy & Bender ences one can expect between them. As our choice of 2D deeompo
2012), major and minor axis cuts (elg Kent 1985; delJong sition algorithm we use GALFIT (Peng et al. 2002).
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Al One component fits

We first run GALFIT to fit a single Sérsic function to our imagés
a preparation of the images before running GALFIT, we edtitha
the sky levels and determined the centre for each galaxyh&ur

more, we created error images based on Poisson noise ang seei -O

images using the same average seeing as given in SEcfloAs3.2.
initial values for position angle and flattening of the gadaxwe
used values from Paper II, which are the same as used for lsin
component fits. The final values for the ellipse parametewsed
by GALFIT are very similar to Paper Il values. The rms for @i
ticites is 0.063 and for position angl8$7°, which are both con-
sistent with errors estimated in Paper Il. The comparisch thie
single component 1D fits described in Secfidbn 4 are shown @n th
left panel of Fig[CAl, which shows the distribution of ther§é in-
dices. For completeness we also show results of the 1D fitgtto |
profiles obtained by azimuthally averaging along free s#igon
the right panel of Figd_All. Note that these latter results edrom
the fits which were used to judge whether a decompositiondesie
sary or a single component is sufficient to describe the ligbfile
(see Sectioh 31 2).

There is a general similarity between the 1D and 2D results

when 1D light profiles are obtained by azimuthally averagilung
fixed ellipses. The rms of the difference of these two esta
~ 0.8, and there is a trend for some galaxies to have largsr
values using our method, but the difference of the mediartbeof
two distributions is 0.08. The non-symmetric shape of tiséritiu-
tions is clearly seen on the bottom panels with histograms.

Comparison of the 2D results with those in 1D using the free
ellipses is shown on the right-hand panels. There are twabfest
properties: the spread around the one-to-one line is lqrges of
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Figure A2. Comparison of bulge Sérsic indices obtained by decompos-
ing ATLAS3D galaxies into a bulge and a disc component, using GAL-
FIT (hatched histograms on all panels) and fitting 1D lighdfies (black

~ 1.1) than in the case using fixed ellipses and there is a trend suchhistograms on all panels) extracted by azimuthally averaglong fixed el-

that 1Dn..+ are smaller than 2D values (median difference of -0.35)
when 2Dn;o¢ < 4.

lipses (top; described as 1D FIXED in the legend) and fre¢t¢bopanel;
described as 1D FREE in the legend). Only galaxies that medjévo com-
ponents in 1D fits are shown, which explains the differencevéen the

The cause for the better agreement of 2D results and fits to bottom panel and histograms in Hig. 3.

1D profiles obtained by azimuthally averaging along fixegs#s
can be understood if galaxies are divided into fast and starr
tors. When free ellipses are used, distributions of Sénsiices for
fast rotators in 1D and 2D cases are different (lower rigmepaf
Fig.[AT). Distributions for slow rotators are, however, tgugimilar.
In this work we show that fast rotators, unlike slow rotataen be
decomposed into two components (Section$ 5.2[add 5.4) of typ
cally different ellipticities. Fitting a single componetat light pro-
files extracted along fixed or free ellipses will give diffieteesults
as the light profiles themselves differ. As we are fitting oampo-
nent, itis reasonable to ignore the changes in ellipteied extract
light profiles along the fixed ellipses. For galaxies that mhgw
strong variations in ellipticity (or position angle) duetkeir triaxial
structure (and not existence of multiple components),ahjgoach
might not be the most optimal. These objects are typicatiwsb-
tators and do not require a decomposition in two compon&iks.
compared the results of the fits from free and fixed ellipseetsod
and found only three galaxies that hawg: different for 1 or more

A2 Two components fits

We also run GALFIT to decompose the images in free Sérsic and
exponential components, and we decomposed 1D profilesnebtai
by azimuthally averaging along fixed ellipses using the sabe
algorithm as in the main text (see Sectionl 3.2). The resfiltsi®
exercise are shown on FIg. A2, where we compare Sérsicdadit

the disc and bulge components for these three methods (2D GAL
FIT, 1D along free and fixed ellipses). Before running GALR-
ages were prepared as in the case of single component fittimg,
this time we fix in GALFIT the position angle and flattening bét
exponential components, while these parameters wereréeftfor

the bulge components. The parameters were fixed to the values
Paper Il (these are the same values used to fix the paramétkes o
ellipses when extracting 1D light profiles). On Hig.JA2 welime
only those objects which required two components in 1D (tree

between these two cases (NGC4486 — does not show any signatur fixed, respectively) fits.

of rotation, NGC5576 and NGC7454 — both galaxies have parculi
and non-regular velocity maps). Hence, as there is only dfoln
of such objects in our sample and for the sake of uniformityfitve
them as all other objects. This closely resembles what is d0o8D
(galaxy is assumed to have fixed position angle and elligjieind
explains the similarity of the results with these two method

(© 2011 RAS, MNRASD00, [TH29

Again, there are differences between 1D and 2D approaches
and between light profiles extracted from free and fixed sl
The differences are more pronounced between 1D free and 2D
methods. The trend is the same as seen in the case of fittigg onl
one component to the light profile: the 1D freg are smaller than
the 2Dn,, for about 1-2 units, and the 1D distributiorvafis asym-
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Figure A3. Top: Distribution of Sérsic indices obtained by using GALFIT to
fit the same sample of ATLA® galaxies as in the main text (hatched blue
histogram) and fitting 1D light profiles extracted by azinalih averaging
along free ellipses of the same GALFIT moddBottom Comparison of
individual values of Sérsic indices. Open circles are n®tl® which our
1D algorithm automatically returned the best fit with onlyeqfree Sérsic)
component, while solid squares are galaxies decomposedidisc and a
bulge.

metric, while the 2D distribution is more symmetric. BulgerS§ic
indices of 1D fixed ellipse fits are more similar to 2D resudts,
though they span a larger range of values. Note that we ruarfits
the 1D fixed profiles within the same fitting range as for 1D free
profiles, which sometimes might not be optimal.

The difference between results obtained by GALFIT and 1D
light profiles extracted along free ellipses warrants ahferttest
of the 1D fitting method, specifically, can 1D methods recqaer

rameters of model galaxies? For this purpose we use our GALFI
two component models to extract light profiles along azirallyh
averaged ellipses of free parameters. The extraction was oo
the same way as for galaxy images using kinemetry. Thesdgwofi
were then fitted with our 1D algorithm. The only significarffefi-
ence with the fits to the real galaxies was that we used a fixegbra
for all galaxies, between 2/and the radius at which the intensity
of the models was equal to one (i.e no special fitting rangemfo
dividual galaxies). This was possible as GALFIT models asglen
of only two components (e.g. no nuclear or halo componemtiy, o
bulge and a disc). We also excluded all models for which GALFI
predicted bulge or disc sizes of less then"amdn;, smaller than
0.3, as these are 1D fit boundary conditions.

The comparison is shown in F{g.A3. The top panel shows the
two distributions of the Sérsic index,, while the bottom panel
shows a more direct comparison between individual valuesgoh
galaxy. The two distributions are not identical, but are egally
similar. On the bottom panel, we highlight with open cirdbese
models for which our 1D algorithm returned the best fit wittyon
one (free Sérsic) component (i.e. for the fitting range dredstart-
ing parameters the algorithm found the best fit solution &iin-
gle component model). These cases are typically the laogéiggrs
and give an estimate of the systematic errors involvedaeltat the
choice of initial conditions and the fitting range used. Hylare ex-
cluded from the comparison, the rms of the differencejns 0.18
and the Kolmogorov-Smirnov test gives the probability~o80%
that the data are drawn from the same distribution.

The results of this test suggest that the 1D fitting method use
in the main text can recover the structural parameters ahitels,
fully justifying our approach. The differences between theth-
ods presented in this Appendix point out large systematazmn
tainties associated with the photometric decompositidmickvare
much larger than any statistical errors due to noise in tke tlathe
case of the 1D fits, the most dominant contributors are théoast
used to extract the profiles (e.g. along fixed or free ellipagad the
fitting range. This should be kept in mind when comparingsigér
parameters obtained with different methods and approaches

APPENDIX B: COMPARISON WITH LITERATURE DATA

A comparison of the results of this work with published dateels
to problems: there are not many studies that fit in a comparabl
way (i.e. decomposition into a free Sérsic and an expoalfutinc-
tions), and the number of galaxies in common is typically lkma
Studies which consider a similar set of nearby galaxienafse a
parametrisation into a de Vaucouleurs and an exponentidilgs
(e.g Kent 1985) or decompose galaxies in more than just two co
ponents (e.d. Kormendy & Bender 2012).

We have selected two studies with which we have a relatively
large overlap of objects. For the comparison of the singlesis fits
we use the results of the ACSVCS (Coté et al. 2004) survefrgb
galaxies presentedlin Chen et al. (2010). A number of thdagiga
are also present in_ Kormendy et al. (2009) and the authors saho
general agreement between these two studies, hence welysiason
larger ACSVCS sample. The comparison is shown in the lefthan
panel of Fig[Bl. There are 44 galaxies in common and there is a
generally good agreement between the values of the Sadites
with an rms of 0.7. The two strongest outliers are NGC4267 and
NCG4377 (above and below the one-to-one relation, resdg}i
for which the fits are poor, possibly due to bar/ring struesuiGen-
erally, at larger values af;,: the deviations increase in the sense
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Figure B1. Comparison of obtained Sérsic indices and B/T ratios wihih fiterature data for selected galaxié&ft: Comparison of single component
Sérsic indices for galaxies in common with the ACSVICS Cheallg2010).Middle: Comparison of the bulge Sérsic indices for galaxies in commvith
Laurikainen et &l. (2010Right: Comparison of our B/T ratios with those|of Laurikainen e{2010). Dashed error bars are individual Monte Carlo uadgrt
ties, while thick error bars correspond to the median ewb®(08) for all objects with D/ 0. In all panels the straight line is one-to-one relation.

that/Chen et al| (2010) values are systematically largeis an
partially be explained by the fact that they use the HST imggi
and exclude only the region within the break radius, whicfors
galaxies in common typically smaller than ol52nner limit.

g > 0.9. As the author notes, the latter selection is likely introdu
ing a bias, as it is selecting galaxies that are more rourighter
and more concentrated.

On top panels of Fig. B2, we plot only the sub-sample of un-

For the comparison of our decomposition results we used the barred galaxies from Gadotii (2009), as well as our resMtsst

comprehensive study of SO and spiral galaxies by Laurike@iel.

striking is the disparity of the,, distributions, our being smaller for

(2010). There are 23 galaxies in common (S0s), but in thet righ about a value of 2, which is somewhat larger (but not incoesty
hand panel of Fig.B1 we compare only 16. Of the seven disdarde than what we found in Selc_A2. In our sample, mostly slow oogat
galaxies two were decomposed in more than two components, have larger indices, and it is possible that the mentionasl ibitro-

while other two objects were not decomposed by Laurikaine e
(2010). Also, three objects did not warrant the decompmsitly
our approach. There is a considerably larger spread betthese
two data sets (rms 1.2) than for the single Sérsic fits comparison,
but excluding two largest outliers on each side of the oreri®
relation, the remaining points are in a general agreemethtwiin-
certainties.

A similar conclusion is achieved by looking at the compariso
of D/T ratios. We converted our D/T ratios into B/T=1-D/T,arder
to make use of B/T values fram Laurikainen et al. (2010). Wesst,

duced some excess af ~ 4 galaxies ir_Gadotti (2009) sample.
The distribution of D/T ratios, however, is rather simiBath stud-
ies find a large number of galaxies with no exponential corepts
(they are classified as ellipticalsin Gaoatti (2009), whileur case
these are mostly slow rotators, but also fast rotators withllsn),
and a large spread of D/T values.

We also compared our results with a recent study of
Simard et al.[(2011) who analyse more than a million of SDSS
galaxies. From their catalogue we selected a set of objeatg tto
match the general properties of our sample (i.e. local egdgs of

however, a "bulge” may not necessarily be the same in these tw a similar mass) and we looked for galaxies that can be decsadpo

studies, as Laurikainen et/al. (2010) decompose some galaxi
more than two components. Still, within our nominal (medliamor
of 0.08 in D/T, our results agree. The two largest outlier6 Q694

into bulge and disc systems. Specifically, this meant wedddkr
objects with redshift below 0.1, ellipticity below 0.85¢Bar mass
in the range).7 < log(M.)< 12 Mg, (calculated from colours us-

and NGC5493, above and below the one-to-one relation, cespe ing|Bell et al. (2003)), image smoothness parametexSRQ.075

tively) illustrate the difference in achieved results whesing dif-
ferent methods. Laurikainen et al. (2010) decomposed hbaltxg
ies with more than two components, also using Ferrers fonstior
the possible bar component in NGC5493. We find large variatio
in possible B/T (or D/T) for both galaxies (one of the biggeghe
sample) which indicate the complex nature of these systems.

(Simard et all 2009), and equivalent width of [OH] 5A. From
these galaxies we further selected those that had<? 0.32. P,s
is the F-statistics probability that the decompositioroiatbulge
and a disc is not preferred to a single Sérsic fit (low valuesm
that objects could be considered genuine two componerarsgst

As|Simard et &l.| (2011) note, the quality of imaging was typi-

The comparisons of Fi§. B1 are encouraging, given that the cally insufficient to determine bulge Sérsic indices, dmet¢ were

fits are done with different methods and on different data fidle
of systematic errors is hard to estimate in these studiesHauld
not be removed from consideration. As an example of possige
tematic effects arising from the different methods apptiediiffer-
ent samples, we compare our results with the results of tudiest
which analysed statistically large samples. The first oreedsm-
parison with Gadotti (2009). That work analyses about 1G0&xg
ies betweer0.02 < z < 0.07, selected in a similar mass range
(M, > 10" Mg, but typically M, < 5 x 10" Mg), but with

© 2011 RAS, MNRASD00, [1H29

no statistically significant differences between thejr& 4 and
free n, models, Therefore, we do not compare the Sérsic indices,
but focus on the comparison of the disc fractions (obtaihed-
ever, from freen, models). On bottom panels of F[g. B2 we show
the comparison of D/T ratios of our sample and a sample s&lect
as mentioned above (by using D/T=1-B/T to convert their BYV§

plot only our galaxies which could be decomposed in two compo
nents. A notable difference between these two samples ti®tina
D/T values peak at a higher value. A possible explanatioritfisr
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Figure B2. Top: Comparison with_Gadotti (2009) focusing on the bulge
Seérsic indices|éft) and D/T ¢ight). Bottom: Comparison off D/T ratios
(left) and stellar mass distributionight) of a subsample of galaxies selected
from with|Simard et al!(2011). In all panels our data are sihaith hatched
(blue) histograms, but note that in the comparison with $hea al. (2011)
we used only objects with DEF 0. All histograms are normalised to peak
values.

disparity is offered by the right hand panel comparing thiac
mass distributions. As much as we tried to reproduce our kaloyp
selecting galaxies form the much larger Simard et al. (2Ghh)-
ple, the mass distributions are offset: the sample selduyetthe

above criteria is dominated by galaxies just abb9¥ Mg, while

our sample is dominated by objectsiok 10'° M.

APPENDIX C: DECOMPOSITION PROPERTIES OF
ATLAS 3P GALAXIES

© 2011 RAS, MNRASD00,[TH29
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Table C1. Fitting parameters for ATLAS galaxies.
Name Htot Re tot Ntot Hb Rep np ab Hd Ry qd DIT
mag//2 " mag//2 7z mag//2 iz
@ 2 ®) 4) (5) (6) @) (8 ) (10) (11) (12)
1IC0560 21.32+0.12 16.5+1.0 2.8+04 1939058 29+1.2 09+04 0.71 19.58:0.06 10.8£0.5 0.47 0.84 0.227
1C0598 20.22+-0.05 12.9+0.3 23+£0.1 2057+0.07 13.7404 1.8+0.2 0.41 0.00t 0.00 0.0+ 0.0 0.00 0.00t0.000
IC0676 22.06+ 0.20 24.7+2.8 2.7+ 0.5 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
IC0719 20.03-0.04 14.5t0.2 1.3+ 0.0 20.00+0.06 14.7+0.3 1.0+£0.1 0.29 0.006t 0.00 0.0+ 0.0 0.00 0.00t0.000
1C0782 22.66+ 0.33 22.3+4.4 3.2+ 0.8 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
1C1024 20.56+ 0.10 15.2+0.7 1.2+ 0.1 20.45+0.12 14409 1.440.2 0.36 0.00t0.00 0.0+ 0.0 0.00 0.00t0.000
1IC3631 21.26+0.10 12.4+0.6 1.8+40.2 20.89+0.17 11.5+1.3 1.1+04 0.83 0.06:0.00 0.0£0.0 0.00 0.0G+ 0.000
NGC0448 19.32-0.05 11.2+0.3 26+0.2 1829+0.10 4.7£0.3 09+0.1 0.38 18.06£0.01 9.1+£0.3 0.34 0.69t0.030
NGC0474 23.84:0.67 77.5+-42.2 10.6+2.0 18.62+0.11 4.3+-03 1.8+0.5 0.93 20.16:£0.03 21.3+-0.9 0.77 0.6A4 0.036
NGC0502 20.96t 0.26 13.0+ 2.0 4.1+ 1.3 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0G+ 0.000
NGC0509 22.03:0.21 23.5t29 1.6+ 0.4 0.00+ 0.00 0.0+ 0.0 0.0+£0.0 0.00 0.006t0.00 0.0+ 0.0 0.00 0.00t 0.000
NGCO0516 20.86:0.06 16.4+0.4 1.54+0.1 20.83t0.11 16.6-£0.7 1.1+£0.1 0.35 0.06t0.00 0.0£0.0 0.00 0.0G+ 0.000
NGC0524 20.6A40.13 31.9+21 28+0.2 21.83t0.69 41.4+16.2 53+23 094 195A#A0.07 18.6+1.9 0.96 0.28t0.043
NGCO0525 20.75:0.06 10.3-0.3 2.3+ 0.2 19.72+0.27 3.7£04 0.9+0.3 0.87 20.40:0.04 11.3:0.8 0.74 0.740.036
NGC0661 21.29%-0.05 20.5+£05 59+0.2 21.07+0.08 18.3+0.7 5.1+04 0.73 0.06t 0.00 0.0+ 0.0 0.00 0.00t0.000
NGC0680 22.46t0.34 32.6+7.1 9.2+ 1.4 2255+0.40 35.5+10.3 8.1+1.5 0.81 0.06t 0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC0770 19.63t 0.10 6.0+ 0.3 24+0.2 19.25t0.12 48+05 1.3+0.3 0.71 21.13t0.08 10.9+2.1 0.73 0.3H 0.102
NGCO0821 25.14t 0.09 248.74+49.3 10.4+0.7 1858+ 0.22 5.0+0.7 1.6+0.4 0.66 19.08:0.02 16.8+-1.5 0.60 0.74t0.043
NGC0936 21.55-0.44 53.2£249 43+2.2 0.004+0.00 0.0+ 0.0 0.0+£0.0 0.00 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC1023 21.39£0.23 157.74 224 6.1+£04 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC1121 19.64+ 0.09 7.2+ 0.3 1.9+ 0.2 19.81+0.07 84+03 1.0+£0.1 0.44 0.00t0.00 0.0+ 0.0 0.00 0.0Gt0.000
NGC1222 21.05-0.14 14.8+1.0 34+ 05 2238056 225+13.1 54+25 0.72 19.94-0.09 7.741.0 0.72 0.24H0.035
NGC1248 20.6G:0.12 12.2+0.7 1.8+ 0.3 0.00+ 0.00 0.0+ 0.0 0.0+£0.0 0.00 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC1266 21.36£0.10 17.2+0.8 1.940.2 21.35+0.11 17510 2.1+£0.2 0.77 0.06:0.00 0.0£0.0 0.00 0.0G+ 0.000
NGC1289 22.46-0.22 30.1+4.1 59+0.8 2252030 30.746.2 5.3+1.1 0.59 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC1665 21.8A#4 0.33 26.5-5.9 2.0+ 1.2 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2481 19.28t 0.26 8.3+ 1.0 3.9+0.7 1825049 24+13 09+05 0.81 1821#0.03 95+05 0.44 0.82+0.093
NGC2549 19.95-0.14 25.1+2.0 3.2+ 0.6 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2577 20.5A# 0.07 15.3+05 3.3+£0.2 18.71t+0.07 4.0+£0.2 1.2+0.2 0.62 19.16£0.02 12.2+0.2 0.55 0.72t0.018
NGC2592 20.46t0.14 11.4+0.8 3.3+ 0.5 20.59+-0.08 122+0.5 2.7+0.3 0.80 0.06t 0.00 0.0£0.0 0.00 0.0G+ 0.000
NGC2594 19.58+ 0.36 4.8+ 0.9 12.0+£3.6 18.43+0.23 3.1£04 16+2.2 055 20.73:0.11 9.0£59 0.60 0.33t0.268
NGC2679 2251 0.28 26.3+-4.7 3.3+ 0.9 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2685 21.04-0.11 27.2+14 43+04 18.05:042 41+1.0 09+04 048 1858 0.03 153+05 043 0.8H0.178
NGC2695 20.8A#4 0.11 18.2+-0.9 4.2+ 04 21.02+0.18 19.5+1.8 3.9+0.7 0.70 0.0Gt 0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2698 19.96:t 0.09 13.8+0.6 34+04 1750+£0.29 22+0.3 1.0+03 0.76 18.48:0.02 11.0+0.1 0.51 O0.7# 0.030
NGC2699 20.2Gt 0.08 9.6+ 0.4 4.1+ 04 19.66+0.17 7.6+0.6 2.94+0.5 0.85 0.0Gt 0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2764 20.84-0.04 15.7+0.3 1.6+ 0.1 2041+0.05 14603 1.1+0.1 0.38 0.006t 0.00 0.0+ 0.0 0.00 0.00t0.000
NGC2768 21.63:0.06 81.8+2.3 3.3+ 0.1 21.68+0.16 80.3+7.1 29+0.2 0.46 0.06t0.00 0.0£0.0 0.00 0.0G+ 0.000
NGC2778 20.79:-0.12 13.4+0.7 20+£04 19.11+0.22 3.3+04 1.0+03 0.87 19.36t0.04 9.9t£0.2 0.79 0.78t0.027
NGC2824 20.82£0.61 9.1+ 11.1 6.9t 2.7 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2852 19.9H 0.37 5.6+ 1.2 79+17 1978026 52+1.1 1.7+2.0 0.89 2226£0.18 17.1+11.4 0.86 0.34 0.279
NGC2859 21.040.54 25.6+12.3 6.3+21 0.00+0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2880 21.09-0.10 23.8+1.2 444 0.4 0.00+ 0.00 0.0+ 0.0 0.0+£0.0 0.00 0.006t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC2950 20.06t0.26 19.1+2.9 6.5+ 1.7 0.00+ 0.00 0.0£0.0 0.0+:0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC2962 23.33:0.57 71.7£479 6.44+2.2 0.00+0.00 0.0+ 0.0 0.0+£0.0 0.00 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC2974 20.93:0.15 33.1+2.6 4.0+ 04 20.16+0.33 22.1+49 2.7+0.6 0.61 0.0Gt 0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC3032 22.7Gt 0.43 32.8+12.6 4.2+1.7 22.16£0.17 26.2+2.3 2.3+0.4 0.85 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC3073 22.73:0.12 21.5+1.2 4.4+ 04 2256+0.14 20.0+14 3.8+0.5 0.91 0.0Gt 0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC3098 19.29+0.03 15.7+0.2 1.6+£0.0 1861+0.75 21+15 0.6+0.1 080 17.66-0.03 9.9+05 0.36 0.94+-0.060
NGC3156 20.84-0.03 19.9+0.3 1.8+40.1 20.89+£0.03 20.5+0.2 1.5+0.0 0.52 0.06+ 0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC3182 21.66G:0.06 21.3+0.6 29+0.1 21.75£0.09 22.6+1.0 3.1+0.2 0.85 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
NGC3193 21.52-0.04 33.1+0.6 53+ 0.1 2358+1.05 90.3+17.5 9.3+0.8 0.87 19.3A4 0.07 6.2+3.3 0.85 0.04+-0.023
NGC3226 22.95-0.29 65.4+13.3 4.6+£0.7 21.98£0.46 27.2+28.9 51+0.6 0.83 21.02£0.12 29.4+49 0.83 0.44 0.210
NGC3230 20.35:0.12 19.5+1.2 2.0+ 0.3 0.00+ 0.00 0.0£0.0 0.0+£0.0 0.00 0.0Gt0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC3245 20.32:0.31 245t7.0 3.2+19 1853t047 59+45 23+13 0.71 19.06£0.05 20.6+1.0 0.54 O0.6A 0.147
NGC3248 22.08:0.31 27.8+5.6 52+ 15 0.00+ 0.00 0.0+ 0.0 0.0+£0.0 0.00 0.06t0.00 0.0+ 0.0 0.00 0.00t0.000
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Table C1 (contd)

Name Htot Re,tot Ntot Hb Rep np a Hd Ry qd DIT
mag//2 " mag//2 " mag//2 "

@ @ (©)] 4 ®) (6) ) (8 (C)] (10) (11 (12)
NGC3301 20.28:0.19 27.0+435 2.2+08 0.00£0.00 0.0+0.0 0.0+00 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC3377 21.6H-0.16 53.4+45 50+ 05 1844+051 7.2+£20 25+1.7 052 1881 0.03 21.9+-1.0 0.49 0.69 0.130
NGC3379 20.83:0.23 49.7+6.4 53+09 20.74+0.65 40.4+169 6.2+19 0.86 20.48:0.10 36.3-6.7 0.87 0.19£0.126
NGC3384 20.4G:-0.31 40.8+14.2 51+2.1 0.00£0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3400 20.95:0.10 14.6+0.6 1.44+0.2 0.00+000 0.0+£00 0.0+£0.0 0.00 0.06t0.00 0.0+0.0 0.00 0.0G6t 0.000
NGC3412 20.36:0.28 28.1+10.0 2.8+£2.2 0.00£0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3414 21.3#A0.19 334+35 42+06 1895+0.31 6.8+1.0 23+09 0.78 1984 0.04 2444+0.7 0.76 0.66t0.086
NGC3457  20.22+ 0.09 9.7 0.4 1.2+0.1 18.26+-054 18+10 0.840.3 1.00 18.56-0.04 6.3+-0.1 0.95 0.84+0.063
NGC3458 19.9A40.32 10.1+2.3 174209 0.00+0.00 0.0+£00 0.0+£0.0 0.00 0.06t0.00 0.0+0.0 0.00 0.0G6t 0.000
NGC3489 19.5H-0.13 22.7+1.6 29+ 0.5 0.00+ 0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3499 20.31 0.18 7.6+ 0.7 1.44+03 20.27+0.23 7.6+10 12+04 0.85 0.06t0.00 0.0:0.0 0.00 0.0G6t 0.000
NGC3522 21.32-0.05 16.3+04 3.5+£0.2 21.80+0.10 19.9-09 3.6+0.3 0.54 0.0Gt0.00 0.0+0.0 0.00 0.0G:0.000
NGC3530 19.35t0.12 6.1+ 0.4 22+0.2 19.41+0.06 7.5+£02 1.0+0.1 0.73 0.06:0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC3595 20.76:0.23 15.9+2.1 3.8+t 1.1 0.00£ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3599 23.23: 046 46.8£170 55+16 0.00£0.00 0.0+0.0 0.0+00 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC3605 21.34-0.44 18.5+6.5 6.1+ 2.7 19.78+0.64 55+29 35+£23 068 19.380.05 9.6+£0.6 0.62 0.54-0.157
NGC3607 21.74:£0.18 59.5+56 5.7+05 21.21+0.14 465+3.2 5.0+04 089 0.06c00.00 0.0+£0.0 0.00 0.0Gt0.000
NGC3608 21.2H-0.19 31.0+3.0 39+05 19.38+0.38 8.7+12.1 2.7+£05 0.81 20.06:0.06 24.2+-9.5 0.78 0.58+ 0.326
NGC3610 19.69£0.09 15.1+0.7 5.3+04 17.03+0.05 39+0.1 1.1+0.1 055 1818:0.01 11.8+0.2 0.63 0.64t0.012
NGC3613 20.6%0.06 29.7+0.8 38+£0.2 19.08+044 7.6+45 19+10 0.66 1896:-0.04 19.1+-1.6 0.54 0.69 0.181
NGC3619 2464 0.69 119.3+68.0 9.8+18 20.49+059 10.8+83 56+29 091 21.3H0.13 29.9+-1.6 0.91 0.46t0.209
NGC3626 20.9%-0.37 29.0+£13.2 2.7£19 0.00£0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3630 19.32£0.10 13.2+0.7 244+0.2 18.05+058 3.1+1.3 0.6+05 0.81 18406:t0.04 12.1+0.7 0.46 0.8 0.091
NGC3640 21.4G:0.12 42.2+2.7 4.6+ 0.3 19.68£0.44 16.8+£8.8 21+0.8 0.77 21.490.16 49.9-21.8 0.82 0.4Gt 0.302
NGC3641 24.58+0.70 51.9+41.2 12.0+:0.0 18.52+£0.49 2.6+02 1.7+0.4 078 21.16:0.11 13.6+4.7 0.92 0.55-0.053
NGC3648 20.43:0.21 12.9+19 1.8+0.8 18.29+-0.24 25+04 0.6+0.3 0.78 18.9%0.03 9.5+0.3 0.60 0.79 0.038
NGC3658 21.63:0.29 21.1+48 26+16 0.00£0.00 0.0+0.0 0.0+00 0.00 0.06:0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC3665 21.62-0.09 47.3+2.1 3.3+ 0.2 21.66+0.10 485+-23 29+0.2 0.78 0.0Gt 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3674 19.6#0.05 11.5+0.3 2.2+0.1 18.41+043 29+0.7 5.0+31 0.76 1899 0.04 10.8-0.2 0.50 0.57#0.114
NGC3694 20.26+ 0.18 7.4+ 0.8 22+ 04 20.25+014 81+06 1.6+0.3 0.74 0.0Gt0.00 0.0+0.0 0.00 0.0G:0.000
NGC3757 19.42t 0.36 6.2+ 1.2 3.8+09 0.00£0.00 0.0+£0.0 0.0+0.0 0.00 0.06t0.00 0.0+0.0 0.00 0.0Gt0.000
NGC3796 20.74-0.08 12.3+04 3.1+ 0.3 0.00+ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3838 19.39%£0.12 10.2+0.6 25+0.2 1755+041 21+04 0.6+03 0.77 18.05-0.03 8.3+0.2 0.49 0.8k 0.051
NGC3941 19.68:0.18 21.3+24 25+ 0.6 0.00£ 0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC3945 21.24-047 36.9£124 6.5+25 0.00£0.00 0.0+0.0 0.0+00 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC3998 19.9Gt 0.32 19.3+4.5 46+19 17.60£0.16 5.0+04 1.3+£04 0.87 19.250.03 21.0+0.7 0.81 0.63+0.036
NGC4026 19.42£0.13 285+20 24+04 17.87+0.06 54+145 1.7+08 0.64 18.68:0.03 26.5+-1.3 0.40 0.750.000
NGC4036 19.85:0.07 29.3+09 2.0+0.1 21.87+058 26.9+85 8.6+22 040 1846:0.04 21.0:0.6 0.43 0.74£0.020
NGC4078  19.82: 0.06 8.9+ 0.3 3.8+£0.2 19.76+0.04 9.6+£0.2 21+0.1 0.37 0.0Gt0.00 0.0+0.0 0.00 0.0G:0.000
NGC4111 18.79£0.05 24.6+06 2.1+0.1 18.69+0.04 23.3+05 23+0.1 0.21 0.06c0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC4119 21.72-0.22 56.1+7.9 21+ 0.3 20.02+031 8.0+7.2 03+05 052 19.780.05 33.7-2.0 0.41 0.93+0.058
NGC4143 19.54£0.18 16.9+-20 2.1+06 0.00£0.00 0.0£0.0 0.0+00 0.00 0.06:0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC4150 20.44-0.20 18.0+2.7 20+£0.7 17.71+051 26+08 14+06 0.85 19.06:t 0.04 13.6+-0.3 0.70 0.76+0.073
NGC4168 21.94:0.09 384+16 3.7+£0.2 20.27+0.12 135+11 19+0.2 0.87 21594 0.06 42.6+2.9 0.88 0.54-0.034
NGC4179 19.68:0.08 26.0+1.0 26+0.2 1884+045 8.1+43 14+08 057 18930.04 23.6+2.2 0.38 0.70+0.161
NGC4191 21.28:0.05 149404 3.2+0.2 21.06+0.07 14.0+04 24+0.2 069 0.06c0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC4203 21.66-0.41 428t255 56+25 1851+0.17 6.8£0.7 1.3+£04 090 19.780.04 27.6+1.7 091 0.74H 0.034
NGC4215 20.16:0.14 17.8+1.7 19+05 0.00+£000 0.0+£00 0.0+£0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0G6t 0.000
NGC4233 20.56-0.18 19.94-2.0 3.3+ 0.7 1844+0.19 4.4+04 0.8+0.2 0.73 20.06:0.04 20.6+1.1 0.63 0.72+0.028
NGC4249 21.83:0.09 11.6+0.5 19+02 2187+0.11 11.8+0.7 1.8+04 0.97 0.06t0.00 0.0+0.0 0.00 0.0G6t 0.000
NGC4251 19.96:0.09 23.4+1.0 3.6£ 0.3 0.00+ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4255 20.09£0.19 11.6+13 22+04 0.00£0.00 0.0+0.0 0.0+00 0.00 0.06:0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC4259 20.3H-0.05 9.1+ 0.2 25+ 0.1 20.66+0.05 10.6+0.3 1.9+0.1 0.54 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC4261 21.76£0.16 52.1+48 5.1+04 21.86+0.16 554+48 57+05 084 0.06c00.00 0.0+£0.0 0.00 0.0Gt0.000
NGC4262 19.49% 0.48 9.8+ 3.0 4.7+ 2.6 0.00+ 0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4264 20.7#0.11 11.7+06 2.3+03 0.00£0.00 0.0£0.0 0.0+0.0 0.00 0.06:0.00 0.0+£0.0 0.00 0.0Gt0.000
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Table C1 (contd)

Stellar discs in early-type galaxies 27

Name Htot Re tot Ntot Hb Rep np v Hd Ry qa DIT
mag//2 " mag//2 " mag//2 "

@ @ (©)] 4 ®) 6) ) (G (C)] (10) (11 (12)
NGC4267 22.04-0.48 37.8+284 7.6£28 0.00+0.00 0.0+£00 0.0+0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0Gt 0.000
NGC4268 20.36-0.12 14.2+0.9 1.9+ 0.3 0.00+ 0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4270  20.38:0.08 18.8+0.7 1.8+£0.2 19.09+-0.60 35+£20 0.94+0.7 0.73 18.84£0.05 13.2£05 0.53 0.8A 0.120
NGC4278 20.7G:0.11 31.6t1.6 48403 20.96+0.21 35329 41+04 092 17.6%0.02 4.2+28 0.86 0.0A4 0.000
NGC4281  20.63:0.11 285+15 2.8+0.3 21.84+0.76 27.7+11.7 7.1+£2.8 045 19.19£0.07 19.0£14 0.47 0.54 0.062
NGC4283 19.92+ 0.14 9.0+ 0.6 46+05 2218+132 21.7+65 7.6+11 096 182A0.05 3.9+£3.1 0.95 0.19% 0.000
NGC4324  20.25:0.18 22.1+2.7 1.8+£0.7 0.00+0.00 0.0+£00 0.0+£0.0 0.00 0.06:t0.00 0.0+:0.0 0.00 0.0Gt 0.000
NGC4339 21.88:0.20 31.3+3.6 41406 19.85£0.36 83+19 19+0.8 096 20.69%0.06 245+1.8 0.94 0.60+0.094
NGC4340 22.32-0.49 51.3+254 53+22 0.00+000 0.0+£00 0.0+£0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0G6t 0.000
NGC4342 17.98t 0.28 5.6+ 0.7 29+ 04 1861+0.12 82+05 1.2+0.1 0.38 0.06t0.00 0.0+0.0 0.00 0.0G:0.000
NGC4346 19.84-0.11 22813 28+04 1791+0.18 4.2+04 094+03 0.75 18.86£0.02 21.1+£04 0.44 0.7A# 0.021
NGC4350 19.3%-0.05 19.8+0.5 2701 1749+020 3.0+£03 0.7£0.2 0.78 17.690.01 15.1+-0.1 0.38 0.86+ 0.015
NGC4365  22.08:0.18 86.3:8.6 52+04 2216+0.19 91.1+9.6 52+04 0.76 0.06t0.00 0.0:-0.0 0.00 0.06t 0.000
NGC4371 21.42-0.25 48.5t+6.7 3.8£ 0.6 0.00£ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4374  21.96:0.12 87.0£54 6.0£0.3 21.52+0.11 73.2-4.1 5.8+0.3 094 0.06:t0.00 0.0:0.0 0.00 0.06t 0.000
NGC4377 20.14+0.27 13.0+ 2.6 2.2+1.2 0.00£ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G: 0.000
NGC4379  20.41H0.12 157409 2.6+0.3 20.33:0.07 15.6+05 244+0.2 0.70 0.06t0.00 0.0:-0.0 0.00 0.0Gt 0.000
NGC4382 22.32-0.49 133.5+634 5.1+13 18.60+£0.10 104+06 1.9+0.2 0.79 1931 0.02 51.0:0.7 0.77 0.83+0.009
NGC4387  20.26:0.05 13.6£04 25+0.1 20.20+£0.04 14.0+0.3 2.0+0.1 059 0.06:t0.00 0.0:0.0 0.00 0.06t 0.000
NGC4406 23.2940.03 250.0£0.0 5.5+0.2 23.37+0.03 250.0+ 0.0 5.44+0.1 0.62 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4417 1993t 0.04 246£04 28+01 1839£039 53+1.0 1.7£0.6 0.67 18.780.04 20.5+0.7 0.44 0.74-0.054
NGC4425 20.7G: 0.07 28.2£0.9 1.7+ 0.1 0.00+ 0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4429 21.16:0.19 65.2-6.6 2.7£0.3 0.00+0.00 0.0+£00 0.0+0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0Gt 0.000
NGC4434 20.44-0.13 11.9+0.8 2704 19.10+£029 4.7+08 16+08 0.94 1995 0.05 12.14-0.7 0.94 0.56+0.124
NGC4435  20.48:0.07 26.7£0.9 4.7£03 17.85-0.04 4.1+0.1 0.6+01 0.77 17.89%£0.01 12.7£0.1 0.61 0.83t0.006
NGC4442 19.72:0.06 29.3+0.7 2.8+ 0.2 0.00£ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4452  20.3H-0.12 253+16 1.6+£0.2 19.774£0.21 229+53 1.1+0.6 0.30 0.06t0.00 0.0:0.0 0.00 0.0Gt 0.000
NGC4458 21.48:-0.09 19.9+0.9 27+£03 2192+0.32 18.3+-3.0 53+1.3 0.87 2054H0.08 12.0:-0.7 0.89 0.28+ 0.026
NGC4459  21.36:0.22 47.1+£59 3.9+05 2253+0.32 82.0+16.5 75+14 0.79 0.06t0.00 0.0:0.0 0.00 0.06t 0.000
NGC4461 20.33:0.16 27.8+ 2.6 2.6+ 0.6 0.00£ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4472  21.83:0.09 134.2£6.2 4.7£0.1 22.00+0.10 146.4+86 4.8+40.2 0.83 0.06t0.00 0.0:-0.0 0.00 0.0G6t 0.000
NGC4473 20.6A4-0.14 38.2t26 57+ 05 1880+0.31 12.6+3.1 3.1+£08 0.61 20.2H0.05 38.6+-1.3 0.54 0.42+0.085
NGC4474  20.83:0.11 22.8+12 35+04 1838+0.26 3503 09+03 0.80 18.82£0.03 15.0£0.3 0.48 0.86t0.020
NGC4476 21.06- 0.07 16.7t0.5 454+ 0.3 20.58:£0.06 14.0+04 4.1+0.3 0.64 0.0G:0.00 0.0+0.0 0.00 0.0G:0.000
NGC4477  21.35-0.33 41.4+85 41+12 0.00+000 0.0+£00 0.0+£0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0Gt 0.000
NGC4478 19.56t 0.03 13.0+:0.2 20+£0.1 19.93+0.25 14309 19+0.1 0.81 1866:0.03 54+3.1 0.83 0.15-0.087
NGC4483  20.76:0.15 19.4+16 23+£04 0.00+0.00 0.0+£00 0.0+:0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0G6t0.000
NGC4486  20.9G: 0.13 74.2£50 29+0.2 21.56+0.14 97.4+7.1 4.1+03 0.89 0.06t0.00 0.0:-0.0 0.00 0.06t 0.000
NGC4486A 18.49t 0.53 50+1.2 3.7£0.8 1849+053 50+12 3.7+08 0.85 0.06t0.00 0.0+0.0 0.00 0.0G:0.000
NGC4489 21.52-0.16 20.0+£16 23+£05 19.80+0.38 4.8+10 25+16 094 20.180.06 15.0£05 0.92 0.76t0.108
NGC4494 21.03:0.13 45.0+3.1 3.4+ 0.3 20.86+0.08 425+14 27+0.2 0.82 0.06t0.00 0.0+0.0 0.00 0.0G:0.000
NGC4503  20.74-0.18 33.1+£35 2.8+0.6 0.00+0.00 0.0+£00 0.0+£0.0 0.00 0.06:t0.00 0.0+0.0 0.00 0.0Gt 0.000
NGC4521 20.25-0.14 19.5+1.6 24+ 05 2092+0.18 24.4+27 21+0.6 0.63 0.06t0.00 0.0+0.0 0.00 0.0G:0.000
NGC4526  20.44+0.18 74.1+74 27£03 19.22+0.12 181+15 1.0+£0.2 0.64 19.64:0.03 58.7£54 0.47 0.73t0.036
NGC4528 19.53: 0.07 11.3+04 2.1+ 0.1 0.00£ 0.00 0.0+0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4546 19.76:0.08 25.8£09 33+0.2 1758055 4.0+55 34+12 0.83 18.26:t0.03 18.6+0.6 0.50 0.69-0.284
NGC4550 19.65- 0.03 20.2+0.3 1.740.1 20914024 29.9+33 14402 034 17.63:0.02 6.9+-05 040 0.3A 0.084
NGC4551 20.410.02 15.4+0.1 20+ 00 21.20+0.29 145+14 42+14 071 19.19%-0.04 9.8+£03 0.74 0.45:£0.037
NGC4552 21.34-0.12 49.3t3.1 6.2+ 0.4 21.67+0.15 56.7+-45 6.7+0.6 0.90 0.0Gt 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4564  19.9A 0.07 21.9£0.7 29+0.2 20.39+-0.09 14.7+0.6 57+04 049 18.85£0.02 17.2£0.2 0.46 0.55t0.004
NGC4570 19.35:0.06 25.1+0.7 24+ 0.2 1812+045 54+15 19+08 0.64 184H0.03 22.7+-0.7 0.35 0.74-0.072
NGC4578  22.23+0.48 43.1+182 52+2.0 19.19+0.14 6.4+05 16+03 0.78 20.33:0.04 272+£10 0.71 0.7H0.022
NGC4596 21.83:0.14 59.2+45 3.8£ 0.3 0.00+ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4608  25.05+0.41 196.2-84.6 10519 0.00+0.00 0.0+£0.0 0.0+£0.0 0.00 0.06:t0.00 0.0+:0.0 0.00 0.0Gt 0.000
NGC4612 21.42-0.20 31.4+ 3.7 3.5£ 0.7 0.00£ 0.00 0.0+-0.0 0.0+:0.0 0.00 0.0G+ 0.00 0.0+0.0 0.00 0.0G:0.000
NGC4621  21.08:0.09 52.4+23 43+£0.2 20.21+0.11 259+37.4 4.2+0.7 0.63 19.78 0.06 31.8+13.8 0.63 0.38t 0.000
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Table C1 (contd)

Name Htot Re tot Ntot Hb Rep np v Hd Ry qa DIT
mag//2 " mag//2 " mag//2 "

@ @ (©)] 4 ®) (6) ) (G (C)] (10) (11) (12)
NGC4623 20.980.04 25.7+04 2.0+0.1 21.36+0.63 11.948.7 294+15 0.37 1942-0.06 17.4+09 0.34 0.79:0.058
NGC4624 22.3%0.45 68.6£24.0 4.6+1.3 0.00£0.00 0.0+ 0.0 0.0£ 0.0 0.00 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC4636 23.324+0.29 193.2-36.3 55+05 23.78+0.04 250.0:0.9 56+0.2 0.69 0.00:0.00 0.0+0.0 0.00 0.00t0.000
NGC4638 19.96-0.16 17.5+14 4.6+ 0.7 2252+£0.10 459+-24 1.0+0.8 0.69 16.53:0.01 6.1+0.3 0.41 0.58t 0.054
NGC4643 2245047 71.3+£269 7.4+16 0.00£0.00 0.0£ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC4649 21.8%0.25 119.6+17.5 5.1+£05 18.79+0.11 17.0+1.2 1.8+0.1 0.85 19.73:0.02 63.3+1.8 0.77 0.68t0.021
NGC4660 19.3#0.07 12.1+04 3.5+0.2 19.26+0.18 9.0+ 1.0 56+1.3 0.64 18.40t0.02 9.5+04 0.62 0.36-0.031
NGC4684 20.08:0.06 24.5+0.6 1.9+ 0.1 19.164+0.37 8.8+ 1.0 0.8+ 0.8 0.42 1899% 0.03 20.5-39 0.40 0.78:-0.034
NGC4690 22.03:0.12 21.9+13 28+0.3 22.04+0.14 216+15 254+03 0.72 0.06t0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC4694 21.48:0.04 36.1+0.7 3.0+£0.1 20.18+0.29 12.5+10.3 1.6+04 048 20.09:0.04 25.6+8.0 0.44 0.64t0.369
NGC4697 21.72:0.10 96.4+46 4.6+0.2 21.04+169 53.3t404 42+20 059 194H0.10 31.9+-49 0.54 0.29:0.270
NGC4710 20.26:0.07 49.1+14 1.1+ 0.1 20.27+0.08 49.3+1.6 1.1+ 0.1 0.25 0.0G6+ 0.00 0.0+0.0 0.00 0.0G: 0.000
NGC4733 21.74-0.09 27.9+1.2 1.8+£0.2 0.00+ 0.00 0.0+ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC4753 21.4G:0.18 80.6+8.1 29+ 0.3 22.05+0.29 100.9£20.4 3.3+05 0.55 0.0G6+0.00 0.0+0.0 0.00 0.0G: 0.000
NGC4754 21.06£0.11 41.3+24 45+0.3 0.00+£0.00 0.0£ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC4762 20.58:0.17 72.4+6.9 3.0£03 1757+ 0.05 3.1+46.1 0.9+ 0.8 0.73 18.08:0.02 35.7t12.6 0.14 0.9G: 0.000
NGC4803 19.92t 0.18 6.2+ 0.6 2.8+ 0.6 19.90+0.12 6.3+ 0.4 1.8+£0.3 0.62 0.06c0.00 0.0+£0.0 0.00 0.0Gt0.000
NGC5103 20.45-0.26 12.6+1.9 39+ 15 17.804+0.52 1.9+ 0.8 0.6+ 04 0.83 18.14-0.03 7.7+04 0.51 0.83:0.089
NGC5173 20.43:0.07 8.7£0.3 4.4+ 0.3 19.70+0.33 5.5+ 25 27+1.0 0.87 21.0A0.13 10.6+5.8 0.87 0.260.260
NGC5198 21.14-0.08 20.3+0.8 26+ 0.2 2259056 32.0+11.3 4.4+22 0.88 19.53:0.07 8.44+0.8 0.83 0.22:0.034
NGC5273 21.72:0.32 31.7+8.2 1.8+11 1943+047 39+1.2 1.2+ 0.7 0.89 19.86:-0.06 20.2+-0.7 0.91 0.9Gt 0.032
NGC5308 21.72-0.32 31.7+8.2 1.8+1.1 18.004+ 0.30 3.1+ 0.5 0.7£0.3 0.66 18.18-0.02 17.5+0.3 0.31 0.88:0.024
NGCb5322 21.79£0.07 64.7+2.2 55+0.1 21.95+0.15 67.9+55 58404 0.66 0.06£0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC5342 19.8H-0.05 8.1+ 0.2 24+ 0.1 18.25+0.41 1.7+ 0.5 1.1+ 05 0.82 18.52-0.04 6.6+0.1 0.53 0.79t 0.068
NGC5353 19.93:0.14 22.3+1.7 3.3+05 0.00£0.00 0.0£ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC5355 20.7%-0.04 10.1+0.2 24+ 0.1 20.92+0.02 10.6£0.1 2.2+£0.1 0.70 0.0Gt 0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5358 20.6A40.03 10.8+0.2 2.0+0.1 19.35+0.46 2.1+ 03 0.7+20.4 0.81 19.380.05 7.9+0.2 0.56 0.85-0.033
NGC5379 21.54-0.20 22.6+2.2 1.1+ 0.5 0.00+ 0.00 0.0+ 0.0 0.0£ 0.0 0.00 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5422 19.93:0.20 22.1+34 1.7£0.7 18.76+:0.47 4.2+ 237 16+1.3 0.69 19.4H0.06 22.2+6.7 0.36 0.78:-0.410
NGC5473 20.8%0.25 21.3+3.0 3.7£1.0 0.00+ 0.00 0.0+ 0.0 0.0£ 0.0 0.00 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5475 20.26:0.09 18.6+0.8 1.5+0.2 18.87+0.58 24+ 17 0.6+0.3 0.83 18.79£0.05 13.3+0.6 0.39 0.9H 0.072
NGC5481 22.1%40.28 27.5+4.3 3.7£0.9 2246+0.29 31.1+£5.0 3.4+ 0.8 0.71 0.0Gt 0.00 0.0+0.0 0.00 0.0G: 0.000
NGCb485 21.46£0.06 31.5+1.0 3.1+0.1 21.74+£0.19 347+37 344+05 0.74 0.06£t0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC5493 19.88:0.09 13.1+0.6 58+ 05 2190+2.06 26.0£0.8 11.1+04 0.68 16.78:0.03 54434 0.42 0.33:0.228
NGC5500 21.99£0.08 155+0.6 2.9+0.2 2294+0.77 16.6+39 7.74024 0.76 20.62-0.12 8.7+0.8 0.78 0.32-0.051
NGC5507 20.1%-0.17 13.1+14 2.1+ 0.7 18.36+ 0.36 2.9+ 0.7 1.0+0.6 0.84 19.38:0.04 11.8£0.6 0.76 0.75t0.045
NGCbh557 21.12£0.15 26.9+20 3.8+04 21.29+0.15 29.1+22 44405 0.84 0.06t0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC5574 20.73: 041 16.4+46 3.8+18 19.84+0.16 13.0+1.3 1.1+ 0.3 0.60 0.06£0.00 0.0£0.0 0.00 0.0Gt0.000
NGC5576 22.79%0.24 72.9+9.1 11.3+09 2249+0.29 63.2+-108 9.2+1.1 0.67 0.0G6+ 0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5582 23.12: 044 58.4+229 7.3+18 0.00+£0.00 0.0£ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC5611  19.63k 0.09 9.1+ 0.4 28+ 0.2 1991+ 0.05 10.7+0.3 1.8+0.1 0.44 0.0G+ 0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5631 21.35:0.13 24.8+16 43+05 21.14+009 227+1.0 424+04 090 0.06£t0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC5638 21.25-0.08 27.1+1.0 3.5+ 0.2 2346+146 69.1+-409 8.0+27 0.87 20.19-0.15 124+0.9 0.93 0.12t0.083
NGC5687 22.61#0.29 428+69 6.6+1.1 18.90+0.15 3.9+0.5 14+ 05 0.76 19.35:0.02 12.2+1.1 0.65 0.7 0.055
NGC5770 21.0H-0.18 14.8+1.3 3.3£ 0.8 0.00+ 0.00 0.0+ 0.0 0.0£ 0.0 0.00 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5813 23.28: 0.57 110.4+65.3 5.8+1.7 2417+0.74 117.6-88.8 9.1+2.2 0.70 20.93:0.15 39.5+3.1 0.75 0.3H 0.095
NGC5831 21.73:0.06 30.0+0.9 43+0.2 21.33£0.08 252+1.0 4.3+ 0.3 0.90 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5838 20.34:0.18 30.8+3.5 3.4+0.7 0.00f£0.00 0.0+ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC5839 21.58:0.30 18.6+ 3.0 3.1+ 1.2 0.00£ 0.00 0.0+ 0.0 0.0£ 0.0 0.00 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5845 17.14 0.40 27+11 524+ 0.8 17.50+0.17 3.0£0.7 3.8+05 0.75 20.340.09 6.3:-4.8 0.75 0.08:0.000
NGC5846 22.040.09 67.4+3.2 3.9+ 0.2 2223+011 728t4.1 4.1+ 0.2 0.92 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5854 20.06t 0.06 21.1+0.7 1.7£0.1 0.00+ 0.00 0.0+ 0.0 0.0+0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC5864 20.14-0.07 23.7+0.7 1.3+ 0.1 0.00+ 0.00 0.0+ 0.0 0.0£ 0.0 0.00 0.0Gt0.00 0.0+0.0 0.00 0.0G: 0.000
NGC5866 20.180.11 46.7+2.6 2.3+0.2 21.43+0.26 72.3£10.7 18+05 0.42 175#0.02 13.5+0.8 0.42 0.33:0.092
NGC5869 21.4G:0.11 24.4+1.2 48404 21.93+0.17 30.4+2.7 5.4+ 0.7 0.75 0.0Gt 0.00 0.0+0.0 0.00 0.0G: 0.000
NGC6010 19.94-0.12 19.2+14 1.8+ 04 20.33+:0.22 235t65 08+09 0.24 0.06t0.00 0.0+0.0 0.00 0.06t 0.000
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Table C1 (contd)

Name Htot Re tot Ntot Hb Rep np b Hd Ry qa DIT
mag//2 " mag//2 " mag//2 "
@ @ 3 4 (5) (6) ™ ® (C)] (10) (11) (12)

NGC6014 22.0%0.14 21.1+14 1.7+0.2 2186+0.13 205+12 1.6+02 0.63 0.00:0.00 0.0+0.0 0.00 0.0Gt 0.000
NGC6017 19.84-0.10 6.3+0.3 3.7£03 19.78+0.05 7.6+0.1 12+0.1 052 16.580.00 1.3+6.3 0.86 0.32:-0.173
NGC6149 20.88£ 0.17 10409 2.3+0.6 19.38+0.35 3.2+£05 09+04 0.76 19.83:0.05 9.1+0.7 0.70 0.73t 0.057
NGC6278 20.46£ 0.34 14.1+48 25+14 1883+049 38+16 1.3+09 080 19.6#0.06 13.7+15 0.52 0.66t0.160
NGC6547 20.44£0.20 15.7+£16 3.4+06 1785067 1.7£1.2 0.6+06 0.88 1854 0.04 88t16 047 0.83:0.184
NGC6548 25.50£ 0.29 199.0+80.2 10.5+£18 0.00+0.00 0.0£0.0 0.0+£0.0 0.00 0.06£t0.00 0.0+£0.0 0.00 0.006t 0.000
NGC6703 2214032 39.0£81 59+11 2229+0.34 41.9+8.7 6.1+10 096 0.00:t0.00 0.0+0.0 0.00 0.0Gt 0.000
NGC6798 2164022 23628 4.0+06 21.73:0.96 13.8+£15.0 6.7422.6 0.53 20.03£0.08 13.3£1.2 0.55 0.50t0.129
NGC7280 2244059 428+418 6.1+21 0.00+0.00 0.0£00 0.0+£0.0 0.00 0.06:t0.00 0.0+£0.0 0.00 0.0Gt 0.000
NGC7332 19.44-0.13 244+17 23+04 1761£050 35+15 1.4+0.7 0.70 18.29%:-0.03 20.1+0.6 0.35 0.80G+0.202
NGC7454 21.49£0.21 29538 34+04 2053+0.12 19.1+12 19402 0.65 0.06:0.00 0.0£0.0 0.00 0.0Gt 0.000
NGC7457 2196t 0.30 59.1+12.1 3.1+05 21.32£054 187+75 3.6+09 059 19.7A0.06 29.0£0.8 0.55 0.73t0.065
NGC7465 19.240.08 7.3:£0.3 3.6£0.2 19.30+0.09 7.6+04 29+0.3 0.69 0.00:t0.00 0.0+0.0 0.00 0.0Gt0.000
NGC7693 20.79£ 0.08 9.3+0.4 1.1+0.2 0.00£0.00 0.0£00 0.0+£0.0 0.00 0.06£0.00 0.0+£0.0 0.00 0.06t 0.000
NGC7710 20.05£ 0.05 8.3+:0.2 25+0.2 2053+0.12 9.8+06 22+05 047 0.00:0.00 0.0+0.0 0.00 0.0Gt0.000
PGC016060 20.420.05 13.5+03 14401 2041+0.09 13.1+06 0.8+£0.1 0.29 0.00£0.00 0.0£0.0 0.00 0.0G6+0.000
PGC028887 2252 0.39 15.7+4.1 84420 19.77+£065 3.7£16 9.9+23 0.68 2213019 13.2+11 0.69 0.2H 0.086
PGC029321 20.850.11 6.0£0.3 0.8+0.1 20.82+0.16 59+04 0.8+0.2 0.88 0.00£0.00 0.0£0.0 0.00 0.0G6+0.000
PGC035754 20.850.21 7.4+0.8 7.8+£1.4 19.08+0.35 3.1+13 57+32 0.67 2285026 17.8+-2.1 0.68 0.20t0.161
PGC042549 20.46-0.13 9.1+ 0.6 1.6+0.2 0.00£0.00 0.0£00 0.0+£00 0.00 0.06£t0.00 0.0+£0.0 0.00 0.06t 0.000
PGC044433 19.730.10 7.1£0.3 19+0.2 1843+047 1505 0.6+03 0.79 1859 0.04 5.7+0.2 0.54 0.85:0.049
PGC050395 21.350.10 9.7£04 3.2+04 21.35+0.13 9.7+£06 27+06 0.76 0.00£0.00 0.0£0.0 0.00 0.0G6+0.000
PGC051753 20.540.10 8.5+0.4 14+0.2 2043+0.07 85+03 09+01 045 0.00:t0.00 0.0+0.0 0.00 0.0Gt 0.000
PGC054452 21.53-0.08 11.4+04 1.7+0.2 0.00+:0.00 0.0+£00 0.0£0.0 0.00 0.00£0.00 0.0£0.0 0.00 0.0Gt0.000
PGC056772 20.930.13 9.4+ 0.6 23£03 20.76+0.12 9.3+05 14+0.2 051 0.00:0.00 0.0+0.0 0.00 0.0Gt0.000
PGC058114 0.00+ 0.00 0.0+£0.0 0.0+0.0 0.00£0.00 0.0+£00 0.0+0.0 0.00 0.00£0.00 0.0£0.0 0.00 0.0Gt0.000
PGC061468 21.120.18 9.4+1.0 16+04 2057£0.15 6.7£05 09+0.2 0.74 0.0G:t0.00 0.0+£0.0 0.00 0.0Gt 0.000
PGC071531 0.00+ 0.00 0.0+£0.0 0.0+0.0 0.00£0.00 0.0+£00 0.0£0.0 0.00 0.00£0.00 0.0£0.0 0.00 0.0Gt0.000
PGC170172 20.4%0.10 6.0+0.3 1.0+0.2 0.00+£0.00 0.0£00 0.0+£0.0 0.00 0.00:£0.00 0.0+£0.0 0.00 0.0Gt 0.000
UGC03960 2435049 502265 6.8+18 21.10+0.78 6.0+58 54+09 095 21.75:0.22 18.6£0.8 0.74 0.50t0.193
UGC04551 19.240.24 9.8+1.2 25+£05 0.00£0.00 0.0:0.0 0.0+0.0 0.00 0.00+0.00 0.0+0.0 0.00 0.0Gt0.000
UGC05408 20.26:0.21 4.7£05 3.4+06 0.00+:0.00 0.0+00 0.0+£00 0.00 0.00£0.00 0.0£0.0 0.00 0.06+0.000
UGC06062 20.73 0.07 11.3+04 3.0£03 0.00£0.00 0.0:0.0 0.0+0.0 0.00 0.00+0.00 0.0+0.0 0.00 0.0Gt 0.000
UGC06176 209 0.10 12.1+06 1.7£0.2 0.00£0.00 0.0:0.0 0.0+0.0 0.00 0.00+0.00 0.0+0.0 0.00 0.0Gt0.000
UGC08876 19.88-0.16 9.0+ 0.7 2.0£03 0.00£0.00 0.0:0.0 0.0+0.0 0.00 0.00+0.00 0.0+0.0 0.00 0.0Gt 0.000
UGC09519 20.1&:0.19 6.7£0.7 23+£04 18.04+051 1.6+08 0.7+15 0.76 182A0.03 4.7+0.2 0.63 0.78:0.186

Note. —
Column (1): The Name is the principal designation from LE®/Aijch is used as standard designation.
Column (2): Effective surface brightness of the singles®&#it in mag arcsec?.
Column (3): Effective radius of the single Sérsic fit in &cs
Column (4): Sérsic index of the single Seérsic fit.
Column (5): Effective surface brightness of the bulge congmb in mag arcsec?.
Column (6): Effective radius of the bulge in arcsec.
Column (7): Sérsic index of the bulge component.
Column (8): Flattening of the bulge component.
Column (9): Effective surface brightness of the exponéstiaponent in mag arcseé.
Column (10): Effective radius of the exponential comporirrarcsec.
Column (11): Flattening of the exponential component.
Column (12): Disk-to-Total light ratio.
Note that Columns (2)-(4) are results of one componentiSéts to profiles azimuthally averaged along fixed ellipsghile columns (5)-(11) are results of two
components fits to profiles azimuthally averaged along fiigeses. This explains the difference betweend;, Riot, ntot) and up, Ry, np) When two component
fit was not requiredify = 0, Ry = 0).
* - no available r-band imagind.— single component fit did not converge (parameters at boyraeditions)? — two component fit did not converge (parameters at
boundary conditions)
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