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“Look up at the stars. Stay curious.
However djficult life may seem, there is always something you can do araksd at”

Stephen Hawking



Abstract

Spiral galaxies contain large amounts of interstellar dbst absorbs and scatters their
photons. This results in strong distortions and changelseaf bbserved stellar images
from what would be observed in the absence of the dust. Beazfubis the measured
structural parameters of spiral galaxies, and indeed, ledye of some of the most fun-
damental physical attributes of galaxies - their stellatrébutions - is strongly biased.

| present here the results of a study to quantify tlieats of dust on the derived photo-
metric parameters of disks (old stellar disks and youndpsteisks) and bulges in spiral
galaxies: scale-lengths, axis-ratios, central surfagghmess, #ective radii and Sérsic
indices. The goal of this study is to provide correctionsdost dfects to observers by
following the procedures and algorithms they use to perfeuriace brightness pho-
tometry of real images of galaxies.

The changes in the derived photometric parameters fromitiiensic values (as seen in
the absence of dust) were obtained by fitting simulated imafjdisks and bulges pro-
duced using radiative transfer calculations. The fits tostheulations were performed
using GALFIT 3.0.2 data analysis algorithm and the fitted alsavere the commonly
used infinitely thin disks described by exponential, gein®easic and de Vaucouleurs
distributions. The analysis was done firstly for disks anldj&si seen in isolation (thus

guantifying dust and projectionffects) and subsequently for the same morphological



components seen together (thus quantifying the difistts on bulge-disk decomposi-
tion). This is the first time a systematic and self-consisteiantification of thesefgects
has been performed covering the whole parameter spacelaotbdmetric parameters
of spiral galaxies and its constituent stellar componeht® approach proposed here
allows a clear separation of projectioffexts, dust fects and decompositiortfects,
through chain corrections.

For single morphological components, | find the young stelisks to sifer the most
severe variation in the photometric parameters due to diestts. In this context |
also present corrections for narrow line (Balmer line) iemgOld stellar disks are also
significantly dfected by dust, in particular when fits are performed with evgmdial
functions. The photometric parameters of bulges are tosetesctent fiected by dust.

| also find that the variation of dust corrections with fageeust opacity and inclination
is similar for bulges with dferent intrinsic stellar emissivities (@rent Sérsic index),
with differences manifesting only close to edge-on orientationkeofitsk. Dust cor-
rections for bulges are found to be insensitive to the chofd¢be truncation radius and
ellipticity of the bulge.

| find that dust &ects on the photometric parameters of decomposed disksudgelsb
increase with the Sérsic index of bulge intrinsic volumallat emissivity distribution
and depend on the bulge-to-disk ratio for galaxies with éslgllar emissivity described
by higher Sérsic index functions.

All the numerical results are listed in the Appendices anderavailable to the scientific

community.
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Chapter 1

Introduction

Spiral galaxies are complex systems containing two primainysically distinct mor-
phological components: a disk and a classjgaseudo bulge. The classical bulge is
a predominantly pressure-supported spheroidal compamenaining old stellar pop-
ulations. As there is no cold interstellar medium assodiatéh the spheroid, it is
believed that there is no dust associated with this compgoriEme pseudo-bulge is a
kinematically cold (rotationally supported) disk-likeraponent, showing signs of star
formation, dust obscuration and containing old and youatiestpopulations. The disk
is a flat, rotationally-supported component containingngyuntermediate-age and old
stellar populations, with star-formation activity mairdgcurring in a system of spiral
arms. Unlike the classical bulge, the disk is associated svitold interstellar medium,
and contains large amounts of dust. The dust in the disk leegttct of attenuating the

stellar light from both the disk and the bulge (e.gff$wet al. 2004, Driver et al. 2007).

Although the bimodal structure of spiral galaxies has loegrbknown, the separate
evolutionary history of these two morphological composein terms of when and

how they acquired their present-day stellar populatianstiil poorly understood. One
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reason for this is that, observationally, it igfdiult to trace the independent evolu-
tionary history of disks and bulges, as this requires bulig&-decompositions to be
performed on higher resolution images of galaxies in latgéssical samples. Such
analyses have been lacking until recently, so that studieeoomposed bulges and
disks have been mainly restricted to small samples of higédplved local universe
galaxies (e.g. Mollenndet al. 1999, Mollenhfi & Heidt 2001, Mollenhdr 2004,
Fisher & Drory 2008, Fabricius et al. 2012).

However, in recent years, deep wide field spectroscopic dadometric surveys of
galaxies (e.g. Sloan Digital Sky Survey - SDSS, York et al0®0The Galaxy and
Mass Assembly - GAMA, Driver et al. 2011) have become avélgroviding us with
large statistical samples of galaxies for which major motpbical components can be
resolved out t@ = 0.1. This trend will continue into the future with the adventnaiv
ground based surveys like The VST Atlas, The Kilo Degree 8u(KiDS; de Jong et
al. 2012), the Dark Energy Survey (DES; The DES collaborafi605), which will
provide wide-field imaging surveys with sub-arcsec resotytand will culminate in
the wide-field difraction-limited space-borne surveys done with EUCLID (ledjs et
al. 2010).

In parallel, automatic routines like GALFIT (Peng et al. 20®eng et al. 2010),
GIM2D (Simard et al. 2002), BUDDA (Gadotti 2008) or MegaMbrgHauller et al.
2013, Bamford et al. 2013) have been developed to addressetek of fitting large
number of images of galaxies with one dimensional (1D) aralynctions (radial pro-
file functions, e.g. exponential, de Vaucouleurs and 8étsictions, modified Ferrer
or Nuker profiles) for the characterisation of the surfadghiness distribution of their
stellar components. These routines allow bulge-disk deowsition to be performed
in a routine way, for large statistical samples of galaxésalready done by Allen et

al. (2006), Benson et al. (2007), Cameron et al. (2009), Ga@909), Simard et al.
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(2011), Lackner & Gunn (2012), Bruce et al. (2012), and Beinet al. (2012). In
particular, Sérsic functions (Sersic 1968) are the mostrnon distributions that have
been used to describe and fit the observed profiles of galamatheir constituent mor-
phological components (e.g. Hoyos et al. 2011, Simard &1, Kelvin et al. 2012,
Hauller et al. 2013). The derived Sérsic indices may trsem either by themselves
or in combination with other photometric parameters) tesify galaxies as disk- or
spheroid-dominated ones (e.g. Kelvin et al. 2012, Grodtes €013). Bulge-to-disk
ratios may be used similarly when buldisk decomposition is performed (Allen et al.
2006, Benson et al. 2007, Cameron et al. 2009, Gadotti 200%ar8 et al. 2011,
Lackner & Gunn 2012, Bruce et al. 2012, Bernardi et al. 2012).

One potential problem with the interpretation of the resaltming from Sérsic fits of
galaxies or of their morphological components is that thasneed Sérsic parameters
differ from the intrinsic ones (as would be derived in the absehdest). This happens
because real galaxies, in particular spiral galaxies,aonarge amounts of dust (e.g
Stickel et al. 2000, Tiiis et al. 2002, Popescu et al. 2002, Stickel et al. 2004, Viahak
et al. 2005, Driver et al. 2007, Dariush et al. 2011, Rowlaegtdd. 2012, Bourne et al.
2012, Dale et al. 2012, Grootes et al. 2013) and this dustggsatieir appearance from
what would be predicted to be seen in projection based on thely intrinsic stellar
distributions (e.g. Tfi's et al. 2004, Mollenhid et al. 2006, Gadotti et al. 2010, Pastrav
et al. 2013). Determining the changes due to dust is thustak&hen characterising
and classifying galaxies based on their fitted Sérsic exl{Pastrav et al. 2012, Pastrav
et al. 2013). In addition it is, for a variety of reasons, esiséto quantitatively un-
derstand and correct for théects of dust on all photometric parameters derived from
Seérsic fits, such as scale-lengthfgetive radii, axis-ratios, surface-brightnesses, and

integrated luminosities.

Knowledge of the scale-length of disks of galaxies is esakmt understanding how
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these systems were assembled over cosmic time. If the disksiral galaxies grow
from the inside out, as predicted by semi-analytical hidraal models for galaxy for-
mation (e.g. Mo et al. 1998), one would predict the stellgsations to be younger
and have lower metallicity in the outer disk than in the indisk, such that local uni-
verse galaxies should be intrinsically larger at the shavearelengths where light from
the young stellar population is more prominent. For the sesason one would expect
the intrinsic sizes of spiral disks to be larger at the curegroch than at higher redshift.
Observationally, such predictions can be tested in two w&se way is to compare
the spatial distribution of the constituent stellar popiolas at diferent wavelengths,
for local universe galaxies. Another way is to look for sturel differences in galaxies
observed at dierent cosmological epochs, at the same rest frame wavhleyith
methods require knowledge of the scale-length of disks,essored at dierent wave-
lengths or at dierent redshifts (and therefore potentially foffeient dust opacities in
disks). Since thefect of dust on the measured scale-lengths varies as a faratio
wavelength and disk opacity (e.g. Mollerthet al. 2006), it is imperative to quantify
these &ects on the derived scale-lengths. Accurate knowledgeeoirtninsic scale-
lengths of disks is also important when modelling the radinatields in galaxies based
on self-consistent calculations of the transfer of radiain galaxy disks, since any scal-
ing of solutions will depend on the surface area of the digK, therefore on the square

of the scale-length.

Another photometric parameter derived from surface-linges photometry is the axis-
ratio of the disk, which traditionally has been used as a ypffox estimating disk in-
clinations (Hubble 1926). Here again it is important to difgrihe effects of dust on
the derived ratios, in particular in studies that requirecge knowledge of inclination,
as for example in radiative transfer modelling of spirakdiand studies of the Tully-
Fisher relation (Courteau & Rix 1999, Courteau et al. 200@nBrd et al. 2006). In

the future, high precision measurements of axis ratios laixggs will be the main tool
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in quantifying the weak lensingiects in experiments aimed at understanding the nature
of dark energy in the universe (Peacock 2008, Jouvel et &ll ADimatti & Scaramella
2012) or at constraining modified gravitational theoriesattvhelli et al. 2011). In
these studies, even small systematic deviations intrabbgedust could prove impor-
tant when estimating weak lensinfiexts. This &ect has not been yet quantified in the

context of weak lensing.

Surface brightness measurements are an integral pariodfeesstudies of stellar popu-
lations, and quantitative corrections due to dust are reddor a proper analysis which
removes degeneracies due to dust. Studies of bulges inigmlalso require their ef-
fective radii and surface brightness distributions to beemied for the ffects of dust.
This is because, although bulges themselves may be largghjidiof dust, they are
seen through copious amounts of dust in the interstellaiumed the central regions
of disks (Tufs et al. 2004, Driver et al. 2007). Finally, measurementsaleslengths
and luminosities of narrow band images, like those of Balhimas (e.g. Ha, HR) or
of nebular lines (e.g. [Oll] 3727, [OIIl] 5007, [NI] 5199, [N 5754, [Sill] 4072, etc.)
are also important in understanding the extent to whichfstanation is distributed in
galaxies (Koopmann & Kenney 2004a, Koopmann & Kenney 2004t again these

studies will rely on proper corrections due to dust.

While a long list of reasons for the importance of proper a@ostections on the derived
photometric parameters of galaxies can be still continugthuld only mention one last
topic, namely that of scaling relations in galaxies (seeh@na 2011 for a review on this
topic). These relations are extremely important becawseplbovide direct insights into
the physical mechanisms of how galaxies assemble over coisn@d. Graham & Worley

(2008) used the radiative transfer model of Popescu et@QRand the predictions for
dust corrections for brightness and scale-length of disk® Mollenhdt et al. (2006)

to analyse the intrinsic (dust corrected) luminosity-sanel (surface-brightness)-size
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relations for discs and bulges. Recently Grootes et al. Jp6iund a strong relation
between dust opacity and stellar surface mass densitygtioorethat was derived making
use of dust corrections (obtained in this study and predantPastrav et al. 2013b, in
prep.) calculated from simulations produced with radatnansfer models (Popescu et
al. 2011). The work of Graham & Worley (2008) and the one ofdies et al. (2013)
demonstrated the crucial importance of proper dust cooresbn the analysis of scaling

relations for galaxies.

At this point one could ask the rhetorical question of whyldtid not try to do a proper
job from the beginning, and fit images of galaxies with reaisurface distributions
that already take into account the distortions due to duse fiFst answer to this ques-
tion is that no analytic functions exist to describe the ctaxpnodifications to surface
brightness distributions induced by dust. Nonetheless) swodified surface brightness
distributions can be calculated using radiative transteltes, and indeed such simula-
tions already exist in the literature (e.g.flRiet al. 2004, Popescu et al. 2011) or could
be potentially produced. The problem is, however, thatemstof fitting one or two
analytic functions with a few free parameters, as usuallyedoy the observers, one
would need to find the best fit distribution from a large datacfesimulations corre-
sponding to all combinations of parameters describing eftestts. When knowing that
even simple function fitting is computationally aftbult task when dealing with large
samples of galaxies, it becomes immediately apparent tmplex distribution fitting,
though desirable, is computationally impractical. Thelgdahis study is therefore not
to provide a better description of “nature”, but to use galidescriptions to provide
observers with a means of correcting their simplistic - etassary - approach to the

quantification of the appearance of galaxies.

The approach of providing corrections due to dust is not aex,has been already used

in the past to quantify thesdtects on the photometric parameters derived from surface
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brightness photometry, especially for disks (Byun et a4l Evans et al. 1994, Cunow
2001, Mollenhdr et al. 2006, Gadotti et al. 2010). While there is overall ¢stesicy

in the general trends found in these studies, the amplittitteecefects depend on the
details of the geometrical model god of the optical properties of the grains used in
the radiative transfer simulations, and, to some extentherfitting algorithm used to
compare these simulations with the commonly used analytictions. In some cases
simplifying assumptions in the calculations of simulasaran also account for féler-

ences in results (e.g. ignoring scattered light; Evans. éi984).

This work follows-on from the previous study from Mollerthiet al. (2006), where
the dfects of dust were quantified on the derived photometric patars of disks only,
seen at low to intermediate inclinations. In keeping with épproach from Mollentb

et al. (2006), | used simulations based on a model that caaltsineously account
for both dust-attenuation in the ultraviolet (Udptical range and dust emission in the
Mid-infrared (MIR)Far-infrared (FIR)submillimeter (sub-mm) range. Most of the sim-
ulations come from the library of Popescu et al. (2011), evhididitional simulations
have been created for the purpose of this study. In partidalthis thesis | quantify the
effects of dust on all morphological components of spiralduitiog bulges of dierent
Seérsic indices and young stellar disks seen in the ultketvid also consider correc-
tions for photometric parameters on narrow-line imagingnother goal of this study
is to quantify the fects of dust when fits are done with general Sérsic functigtis
variable Sérsic indices, even for cases of exponentiikdsince, as | am showing in
this work, dust can even alter the type of function (the 8&rglex) that provides the
best fits to dust-attenuated images. In addition, | diseyidmere the dustfiects from
projection défects of the combined radial and vertical distribution oflateemissivity,
and give detailed corrections for botfiexts, to be used individually or in conjunction,
as may better serve the purpose of observers. In this thpsiwide a comprehensive

data set of corrections that cover the whole parameter spatest opacity, inclination,
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and wavelength for all morphological components in spiiaksl These corrections
describe theféect of dust on each morphological component taken indiVigas seen

through a common distribution of dust.

When more morphological components need to be decompamduali{fe-decomposition
purposes), dust may introduce an extfiizet on the decomposition itself. This relates
to the dfect of dust on disks and bulges viewed in combination, atiertb which was
first drawn by Gadotti et al. (2010). This is also discusse@astrav et al. (2013b).

This dfect causes the decomposed attenuated disk and decompesedtgd bulge to
differ from the appearance of the real dust-attenuated disk alge.bin other words
the decomposed dust-attenuated disk in the presence ofga mdy be imperfectly
subtracted and thereforefidir from the dust-attenuated disk that would be fitted if the
galaxy were to have no bulge. Conversely, the decomposddatitesuated bulge in
the presence of a disk may also be imperfectly subtractedidied from how it would
appear in reality if it could be seen in the absence of théastalisk. These artifacts are
specific to routines that perform bulge-disk decompositising simple analytical dust-
less templates. However, this is the common practice, asheionly feasible approach

at present.

| describe and quantify this latteiffect as well. | also disentangle thigfext from
projection éfects and dustfiects and give detailed corrections for decomposed disks
and bulges, covering the same parameter space as the iworsegotovided for single
morphological components. These corrections are givetwimvalues of the bulge-to-
disk ratio. All the aforementioned corrections are maddipalty available at the CDS

database.

This thesis is organized as follows. In Chapter 2, | desdtilgestellar emissivity and
dust distributions used in the simulations. The method amkel approach used to

fit the simulated images and to derive the apparent photampetrameters is explained

8



CHAPTER 1

in Sect. 3.1 of Chapter 3, while the technical details of thel fitting process are
presented in Sect. 3.2 of the same chapter. The projecfiente are presented and
discussed in Chapter 4, while in Chapter 5 | show and commetheresults for dust
effects on the derived photometric parameters, for each mtgical component. In
the same chapter, in Sect. 5.4, | discuss thecéon the dust and projection corrections
of changing some of the geometrical parameters of the medele in Sect. 5.5, the
predictions of the model are compared with recent obsemvatidata coming from the
GAMA survey. The results for the dustfects on bulge-decomposition process are
shown in Chapter 6 - for exponential bulges (Section 6.1) dgad/aucouleurs bulges
(Section 6.2). The dustiects from Single Sérsic fits to the same simulated images of
galaxies and the main results are presented in the samesch8pttion 6.3, while in
Section 6.4 | compare the model predictions with recent mlasienal data from the
literature. Finally, in Chapter 7 | summarize the resultd present my conclusions. All

the corrections derived as a result of this study are liste®pipendices A,B,C and D.
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The simulated images

Since the philosophy of this thesis is to provide correditmobservers, the approach
used here is to follow as closely as possible the procedumg@sigorithms observers
use to perform surface brightness photometry of real imafgslaxies. It is just that
instead of using observations of galaxies | use simulafionghich the input parame-
ters describing the distributions of stellar emissivitgdaust are known. By comparing
the input values of the parameters describing the simulatwith the values of the
measured parameters describing simplified distributiassised by the observers, | can
then quantify the degree to which observers underestimatessestimate the intrinsic
parameters of galaxies, under the assumption that the aiioing are a good represen-

tation of observed galaxies.

The simulations were produced as part of the large librargust- and polycyclic
aromatic hydrocarbon (PAH)-emission spectral energyibligions (SEDs) and cor-
responding dust attenuations presented in Popescu et@1)2The details of these
calculations are described at length in Popescu et al. j2®elre | only mention their

main characteristics. All the simulations were calculatethg a modified version of

10
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the ray-tracing radiative transfer code of Kylafis & Bahqai®87), which includes a
full treatment of anisotropic scattering, and the dust nhérden Weingartner & Draine
(2001) and Draine & Li (2007), incorporating a mixture ofcltes, graphites, and PAH

molecules.

The simulations were produced separately for old stellskgjibulges and young stel-
lar disks, all seen through a common distribution of duste §keometrical model of
Popescu et al. (2011) consists of both a large scale distiibaf diffuse dust and stars,
as well as a clumpy component physically associated witlstéaweforming complexes.
For the purpose of this study only the large scale distrdvutif diffuse dust is consid-
ered, as it is this thatfBects the large-scale distribution of Uptical light (Popescu

& Tuffs 2005, Mollenhé et al. 2006) determining the values of parameters typically
used in fitting surface-brightness distributions (as tlsite Chapter 3). A schematic

representation of the geometrical model can be seen in Hig. 2

The large scale distribution of stars and dust are apprdednas continuous spatial
functions of stellar emissivity and dust opacity, which eeferred to as “dfuse” distri-
butions. The old and young stellar populations are desgtdyeseparate distributions
in Popescu et al. (2011) model. Separate distributionslacecansidered for diuse

dust associated with these populations.

The old stellar population resides in a disk and a bulge, watlemissivity described
by a double exponential (for the disk, in both radial andigattdirections) and a de-

projected de Vaucouleurs (de Vaucouleurs 1948) distobu(fior bulge), respectively:

- R |Z
7](/1, R, Z) = ndISK(/l, 0, O) eXp(—@ — E()

11
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Old stellar bulge:
n(\, R, z) = nP™8(), 0,0) exp(—7.67 BY/4) B~"/8,

200

- R,

Old stellar disk: Young stellar disk:
o 2 ik SO ‘ ! R ||
(% B, 2) = 1", 0,0) eXp |~ — ot | 7", R, 2) = 7'K(3, 0,0 exp (_W —
\ - i / " 8 8

Pt
/

AN
e e e s
N\ /

N, A

Dust disk associated with the old stellar disk:
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Figure 2.1: Schematic representation of the geometric#iibutions of stellar and dust
emissivity together with a mathematical prescription @ stellar emissivities and dust
opacities used in the model. Here, and in the main body ofdkethe superscripts

“disk”, “bulge” and “tdisk” are used for all the quantitieespectively describing the

disk (the old stellar disk plus the associated dust disk, @ferred to as the “first dust

disk”), the bulge and the thin disk (the young stellar disksphe associated dust disk,
also referred to as the “second dust disk”). Figure from Bopet al. (2011).

+ U982, 0, 0) exp(7.67BY4) B8, (2.1)

A FEE

(2.2)

whereR andz are the cylindrical coordinateg®s(1, 0, 0) is the stellar emissivity at the
centre of the diskhdsk, sk are the scalelength and scaleheight of the di%#(1, 0, 0)
is the stellar emissivity at the centre of the bulBgis the dfective radius of the bulge,

anda andb are the semi-major and semi-minor axes of the bulge.

12
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The dust in the disk associated with the old stellar popahais also described by a

double exponential function (in both radial and verticaiedtion):

R |Z
KIS R 2) = «354(2,0,0) exp(—@sk - z:jk) (2.3)

wherex25(, 0, 0) is the extinction coiicient at the centre of the disk ahfis“ andzj's

are the scalelength and scaleheight of the dust associ#tethe old stellar disk.

In a similar way, the young stellar population (the thin dliakd its associated dust disk

are represented by exponential disk:

. . R 2
ntd'Sk(/l, R, Z) — ntd'Sk(/l, 0, 0) exp(—@ — @() (2.4)

R |7
ke (A, R, 2) = k5 (4, 0,0) exp(— sk thdisk) (2.5)

wheren'@K(1, 0, 0) is the stellar emissivity at the centre of the thin digRS< and Z4sk
are the scalelength and scaleheight of the thin df§R(1, 0, 0) is the extinction coé-
cient at the centre of the thin disk ahff** andz*k are the scalelength and scaleheight

of the dust associated with the young stellar disk (the tisk)d

The distributions of dtuse stellar emissivity and dust can also be described irstefm

their amplitudes. The amplitudes of the two dust digk, <9k can be expressed in

ext

terms of the central face-on opacity in the B barld™ 75", defined by:

EdISk 2 g;(stk(/lB, O, O) ZgiSK (2.6)

ftdlsk -2 tec:(lfk(/lB’ O, O) ijdiSk (2_7)
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Table 2.1: The parameters of the model. All length pararmedez normalised to the
B-band scalelength of the disk (from ffsiet al. 2004).

2k 0.074
hdisk 1.406
Zsk 0.048
gk 1.000
Zdsk 0.016
hiisk 1.000
Z9sk0.016
Re 0.229
b/a 0.6

TT,dIsK
B
Tf,tdisk 0.387

B

In order to minimise the number of free parameters, the m@ttithese two opacities
was fixed in Popescu et al. (2011) model to the val38D, found for their proto-type
galaxy NGC 891. Itisimportant to mention here that the at&tion-inclination relation

predicted for this fixed ratio of opacities in the two duskdisvas found to successfully
reproduce the observed attenuation-inclination relatitoa large and statistically com-
plete sample of galaxies from the Millennium Galaxy Cata®&urvey (Driver et al.

2007). Thus, Popescu et al. adopted the total central faapacity in the B-bana}

as a free parameter of the model:

T];g = ngiSK + TgtdiSK (28)
All the geometrical parameters used in the model of Popetsali €2011) (and there-
fore for the simulated images) are listed in Table 2.1 and@&esponding to Tables 1
and 2 from Tdfs et al. 2004), where all the length parameters describiaydfume
emissivity for stars and dust - scale-lengths, scale-hgighd &ective radii are nor-
malised to B band scalelength of the disgs(B) = hdisk = 5670, the fixed reference

s,ref

scalelength of the standard model galaxy, as derived for R&IC
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Table 2.2: Wavelength dependence of the scalelength ofiskendrmalised to its value
in the B band (from Tffs et al. 2004).

uv B Vv I J K
hdsk - 1.000 0.966 0.869 0.776 0.683

The relevant information for this study is that the old stetlisk component has a scale-
length that decreases with increasing optitadr infrared-(NIR) wavelength, as given in
Table 2.2 here (the same as Table 2 iff3et al. 2004), while the scale-height remains
constant over this wavelength range. Similarly, tifecive radius of the bulge does not
vary with opticalNIR wavelength. The bulge is an oblate ellipsoid with an bra#io
(thickness) of (6. For the purpose of testing thfects of changing the ellipticity of the
bulge on the derived corrections, | also produced a few sitraris for spherical bulges.
The young stellar disk has a much smaller scaleheight treoltter stellar disk (by a
factor of 46), while its scalelength is constant over wavelength aretjisal to that of
the old stellar disk in the B band. The scalelength of the disit associated with the
old stellar population is larger (by a factor aft] than that of the corresponding stellar
disk, while its scaleheight is smaller (by a factor db)lthan the scaleheight of the old
stellar disk. By contrast, the young stellar disk spatiatiyncides with its associated
dust disk (same scaleheights and lengths). The physieapitation of this model and
the way some of the geometrical parameters have been eallyironstrained from

data are also described in length inffElet al. (2004) and Popescu et al. (2011).

Apart from these already existing simulations additiona®have been produced for
the purpose of this study. These are simulations of bulgeggomonding to general
Seérsic functions (Sersic 1968) with various Sérsic iadicSince there is no exact ana-
lytical de-projection of Sérsic functions (approximatebytical expressions have been
proposed, e.g. Baes & Gentile 2011, Baes & van Hese 2011kithelations were

created with volume emissivities that, for the case of urdated distributions, will
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reproduce Sérsic distributions of various Sérsic inglice

All the simulated images have 34 pgpixel. This linear resolution corresponds to
0.0066 of the B-band scalelength of the volume stellar amigsThe high resolution
of the simulated images matches the resolution of the dptrzages of NGC891, which
was one of the galaxies used in the calibration of the modebpkscu et al. (2011). The
disks were produced with a truncation radius at 5 exponlestd#édelength of the volume
stellar emissivity. For bulges, | produced two sets of satiahs, with truncations in
volume stellar emissivity at 3 and 1Q@tective radii, respectively. The truncation at
3R" was chosen as this avoids the problem of having a disk-byisters dominated
by the bulge light at high galactocentric radii for largeues of the Sérsic index. The
truncation at 188" is essentially representative of a bulge without any trtinnasince

at this galactocentric radius almost all the light inside pinofile has been accounted for.

It is important to mention here that the true value of the ¢ation radius of bulges is
unknown from observations. For a galaxy with a de Vaucoslduige, a truncation
of the bulge at 3 #ective radii is enough to circumvent the above-mentionedlem.
For galaxies with bulge volume stellar emissivities ddsadli by higher Sérsic indices,
the truncation of the bulge would need to be at less thaff&tve radii. In other
words, the truncation radius would depend in this case osé#nsic index of the bulge.
Overall, this is related to the fact that the intrinsic dimition of the bulge volume
stellar emissivity is not known, and there is no physicatiiptetation attached to the
Seérsic distribution that is used to described the progestellar distribution (images) of
bulges. The deprojected Sérsic distribution does not havexact analytic formula due
to the singularity in the centre, and therefore approxinf@t@ulae have been proposed
to describe the volume stellar emissivity (e.g. Baes & Ge2011, Baes & van Hese
2011). In the Popescu et al. (2011) model is considered dgtenfarmula that, when

integrated to infinity reproduces the Sérsic distributidra 2D map. Nonetheless, if
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bulges are truncated, and one insists on preserving the gaatgic formulation, one
ends up with simulations that are not perfectly fitted bys@edistributions. As shown
in Pastrav et al (2013), the shorter the truncation raditisesarger the deviation from
the Sérsic distribution. | included thistect in the projection féects, although, unlike
the case of the disk, this is a reverse problem. And, unligalibk, it is unclear whether
thisis areal fect or just a limitation of our knowledge of the true 3D stetlastribution

of bulges.

Here | note that the simulations for old stellar disks présenn this paper slightly
differ from the disk simulations used in the previous study ofl&fihaf et al. (2006).
This is due to the updates in the dust model used in Popesdu €2@11), which
included the incorporation of PAH molecules. Thus, thougthlihe old dust model
(from Popescu et al. 2000, as used in the simulations froreMiiof et al. 2006) and
the new one can simultaneously account for the extincti@heanission properties of
the diffuse dust in the Milky Way, the relative contribution of seaittg and absorption
to the total extinction dfer in the two models. This produces some smdfkdences in

the simulations.

For the purpose of quantifying the dusiiexts on bulge-disk decompositions, the simu-
lated images of the old stellar disk and bulges were summexktde simulated images
of galaxies, for each value of disk inclination, waveband dast opacity considered
here, and for dferent values of bulge-to-disk ratiB/D. | considered both exponential

and de Vaucouleurs bulges.

The simulations used in this work span the whole parametacespf the model of
Popescu et al (2011). Thus, simulations were produced fales of central face-
on B band optical deptlnfB, 21 values for the disk inclination, 5 standard opfidéR
bandsB,V,1,J,K (for disk, thin disk and bulge) and 9 far-UV (FUV) to near-UNWV)
wavebands (for thin disk, corresponding to wavelengths1df 8, 1350 A, 1500 A,
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1650 A, 2000 A, 2200 A, 2500 A, 2800 A, and 3650 A). The valueghaf dust
opacity cover a wide range, from almost dustless to extrgroptically thick cases,
rfB = 0.1,0.3,05,1.0,2.0,4.0,8.0. The inclination values were chosen in such a way
that A cosf) = 0.05, with 1 - cosf{) € [0, 1], resulting in 21 values. | also consid-
ered two values of bulge-to-disk ratioB/D = 0.25,0.5 for the simulated images of
galaxies used for the quantification of duffieets on bulge-disk decompositions. For
each case, corresponding dustless simulations were @ddagrovide the reference
point for quantifying the fects of dust and to also assess projectibeots of the stellar

distributions (see Chapter 3 - Sect. 3.1).
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The method

3.1 The general approach

Following the approach taken by observers on real imagéshalsimulated images
were fitted with infinitely thin disks described by exponah(Eq. 3.1.1), Sérsic (Sersic
1968, Eq. 3.1.2), or de Vaucouleurs (de Vaucouleurs 19483 BB) distributions:

() = % exp(—rL) (3.1.1)
() =3 exp[—Kn(rL)l/”] (3.1.2)
() =% exp[—/q(rL)l/“] , (3.1.3)
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whereX, is the central surface brightness of the infinitely thin diskandr, are the
scale-length andfective radius$ of the infinitely thin disk respectively) is the Sérsic
index, whilek, is a normalisation variable, dependinge.g. Ciotti & Bertin 1999,
Graham & Driver 2005). | use here the notatisgandr, only for the scale-length and
effective radius of the infinitely thin fitting template. Thisahd not be confused with
the scale-lengtiRy and dfective radiusR*" derived from fitting simulations produced

from projecting 3D distributions of stellar emissivity.

From the formulation of the fitting functions it is clear thaten in the absence of dust,
these simple distributions wouldftir from those of real galaxies due to the fact that
they describe infinitely thin disks, while disks and bulgesda thickness. This means
that in real life there would be an additional vertical dlaition of stars superimposed
on the corresponding radial distribution. This would proglisophotal shapes which are
different from those predicted by an infinitely thin disk. | cakkse &ectsprojection

effects

The approach adopted in this study is to separate projeetients from dust fects,
and the latter from decompositioffects. Thus, | first derive the projectioffects, by
calculating the change between the intrinsic parametetiseofolume stellar emissiv-
ity and those measured on dustless images. Subsequengiyyé dhe dust £ects by
calculating the change between the parameters measuredgtess and dusty images,
respectively, for the same inclination and wavelength.Headtal change in parameter
values between the measured ones on dusty images and thspmrding parameters
of the volume stellar emissivity can be written as a chainoofections. In the case that
the parameter is either the exponential scale-leRgthr the Sérsic ective radiud:e"

of the surface-brightness distribution of the measureéaibihen the total correction

Isuch that half of the total flux is within,
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can be written as

corr(A) = corrP(A)  corrds{A) (3.1.4)
with
i A
prol(p) = — 3.15
corrP™I(A) A ( )
corrdisia) = %’ , (3.1.6)

whereA is eitherRy or R®, A, is the corresponding parameter describing the volume
stellar emissivity (which | caltintrinsic parameter of the volume stellar emissivity
A is the corresponding fitted parameter of the dustless steuiimmage (which | sim-
ply call “intrinsic” parameter), anéyp, is the fitted parameter of the dust attenuated

simulated image (which | catapparent” parameter).

Egs. 3.1.4,3.1.5, and 3.1.6 also apply for the fitted axis-(, except that the meaning
of the quantities definingorr®™ in Eq. 3.1.5 are dferent, since, as we will see in
Sect. 4.1, it only makes sense to express corrections wsgpeot to an infinitely thin

disk case.

In the case that the fitted parameter is the Sérsic in€f&xhe corrections are additive,
since they are expressed afeliences instead of ratios. The reason for this is that while
the scalelength or axis ratio are extensive quantitiesSérsic index is an intensive one.

The corresponding formulas for them become:

corr(B) = corrP™(B) + corrs(B), (3.1.7)
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with

corrP(B) = B;j- B (3.1.8)

corr™{(B) = B,pp— B;. (3.1.9)

Egs. 3.1.7, 3.1.8, and 3.1.9 also apply for the fitted paransetface-brightness, except
that the termcorrP™® in Eq. 3.1.8 is again not taken with respect to the volumdastel
emissivity. This is because surface-brightness is by digfina projected quantity (de-
scribing a surface). | define this correction with respec¢htosimulated image without

dust (see Sect. 4.1).

One advantage of separating projection from déf&iogs is that this provides observers
with a larger flexibility in using these corrections, acaagito diferent needs. In some
cases observers may be only interested in the pure desttorrds), in other cases
the interest may be in deriving the intrinsic parameterfiefitolume stellar emissivity

(e.g.corrdustx corrPr),

Another advantage of this approach is that it provides a malvast quantification of
the dust €ects. As | will show here, the term related to projectidgfeets corrP™

is dfected by variations in the geometrical parameters of themelstellar emissivity,
including the truncation radius, while the term relatedustdffectscorrdstis relatively
insensitive to such factors. This is true as long as bothdema derived on simulations

produced with the same geometrical parameters: e.g. tiongadius.

Lastly, but equally important, the approach of chain cdroes allows further correc-
tions to be added to the formula, if more complex cases arsidered. The best ex-

ample of the generalisation of this formula is for multicampnt fits. Thus, when
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| performed bulge-disk decomposition, an additional ottt had to be calculated.
This is the correction between the fitted parameters olddnoen bulge-disk decompo-
sition in the presence of dust, and the fitted parameterseo$dime bulge and disk, if
they were to be observed alone through the same distribatidost. Using the exam-
ple from Eq. 3.1.4 and Eq. 3.1.7, | generalise these fornfolathe case of bulgdisk

decomposition:

corr(A) = corrP(A) = corr®s{A) = corr®°(A) (3.1.10)

corr(B) = corrP™(B) + corrs{(B) + corr®’°(B), (3.1.11)

where the additional terms are

B/D

cor®P(p) = =2 (3.1.12)
Aapp

corr®P(B) = B — Bapp. (3.1.13)

| quantified the additional termmorr®/P for all photometric parameters, and related it to

the dust and projectionfects through equations Egs. 3.1.10 and 3.1.11.

Bulge-disk decompositions were performed through mutiponent fits of the simu-
lated images with two distribution functions (one for eacbrpihological component).
| consider the following types of fits: i) fits with an infinitekhin exponential disk
(Eq. 3.1.1) plus a variable-index Sérsic function (Eq.3.1or the disk and bulge com-
ponent, respectively, and ii) fits with two variable-indedr§ic functions for both the

disk and the bulge.

Thus, using Egs. 3.1.10 and 3.1.11, the correction for tip@meantial scale-length of
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the decomposed disk fitted with an exponential functoam®°(R), can be defined as

B/D

R
corrBP(Ry) = —2d (3.1.14)
Rappd

the correction for theféective radius of decomposed disks and bulges fitted witlakbe+

index Seérsic functions;orr®’P(Ry), as

F,B/D
corrBP(RE) = 2% (3.1.15)

Rgr})ni ’

with i=d (disk) or b (bulge), and the correction for the corresponding Sénsiex,

corr®P(nsey, as

B/Dasersy _ 4SersB/D sers
corr="=(n; ‘“)_nappi — Nopp » (3.1.16)

again withi=d (disk) orb (bulge).

In addition to two-component fits to galaxies with two comeots, | also performed
single Sérsic fits to the same simulated images. This panecftudy was motivated by
the fact that real images of galaxies are still being analyseobservers using global
Sérsic fits to obtain their radial sizes. A more detailediwadion for this can be found in
Sect. 6.3. Since the prime motivation for this is the derorabf disk sizes, | only give
corrections €orr*Y(Rya)) as ratios betweenflective radii obtained from single Sérsic
fits of dusty galaxies containing bulges, and tfteaive radii of corresponding dusty

disks (derived from variable-index Sérsic fits to the puskslwith no bulges):

Rgf;pgal

corr*(Rya) = ——— . (3.1.17)

Reons

This isolates theféect of the bulge presence in constraining disk sizes froglsi®érsic

fits. The correction from Eq. 14 can be used in combinatioh tié corrections for dust
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and projection ffects on single disks (Eg. 3.1.4) to relate tlfiieetive radius of a disk
derived from single Sérsic fits to the intrinsifextive radius of the stellar emissivity in

the disk through the chain corrections:
corr = corrP™ « corr®Stx corrsS (3.1.18)

All corrections in this work are presented in terms of polymal fits. Most of the fits

are of the form:
N
corr(x) = Z a X< for 0<x<0.95, (3.1.19)
k=0

wherex = 1 — cos{) andN has a maximum value of 5. In the case of the axis-ratio of
disksQ, a combination of a polynomial and a constant was necessargring diferent
ranges in inclination (see Sects. 4.1 and 5.1). Besidesntimation, the corrections
depend also on wavelength, qb onB/D (only the 3rd term in the chairorr®/P) and

onng®s(for bulges).

3.2 The fitting procedure

For the fitting routine | used the commonly used GALFIT (versB.0.2) data analysis
algorithm (Peng et al. 2002, Peng et al. 2010). GALFIT usesralimear least squares
fitting method, based on the Levenberg-Marquardt algoritihrough this, the good-
ness of the fit is checked by computing fffebetween the simulated image (in the case
of observations, the real galaxy image) and the model imagaied by GALFIT, to fit
the galaxy image). This is an iterative process, and thefagameters corresponding
to each component are adjusted after each iteration in ¢oderinimise the normal-

ized (reduced) value of? (x?/Npor, With Npor= number of pixels- number of free
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parameters, being the number of degrees of freedom).

Since in my simulated images there is not any noise, | usgas io GALFIT a “sigma”
image (errofweight image) which is constant for all pixels, except foin® outside
the physical extent of the images. The latter were set to yahigh number, to act as
a mask. This was necessary since the simulations are tathcatheir volume stellar
and dust emissivities while the fitting functions extendtnity. | did not try to use the
truncation functions from GALFIT, as this would only workagmerly for truncations
done on surface stellar brightnesses. The simulated im@mes no background (by
construction, unlike real images); this is why the sky vah#s set to zero during the

fitting procedure, for all morphological components.

It is important to discuss here théect that noise can produce on the resulting derived
parameters of disks and bulges. Indeed noise in observegesvaill have an fect on
the parameters recovered from fits of parametrised temfolattions of surface bright-
ness distributions to the images. In general, the amplitfdeoise fluctuations can
either be uncorrelated with source structure (this is tlse ad background-dominated
noise, such as commonly encountered for ground-basedrevayelength optical ob-
servations, where noise is dominated by atmospheric esnissr the amplitude of the
fluctuations could be correlated with source brightness {ththe case for shot noise
from photons from the source, which is generally the caséJigfoptical space-based
imaging). Even in the case of noise uncorrelated with sostogcture, one would
expect, due to the way the likelihood function is constrddte GALFIT through the
quadraticy? function, that noise fluctuations will have more of afieet on the fitted
amplitude of bright structures in galaxies with relativédyv solid angles (for exam-
ple the central regions of bulges) than on the fitted ampditoidextended low surface
brightness (for example the outer regions of disks). Thos,&xpects noise to induce

a larger stochasticity in the recovered parameters forebluginosities than for disk
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luminosities. Furthermore, the fluctuations in the recedgrarameters will be biased
towards positive fluctuations, leading to a systematictp@sbias to the fitted bright-
ness of bright structures compared to the fitted brightné$asirdt structures. For this
reason one expects the presence of noise in images to restdtwith larger BD ratios
when fitting a composite galaxy, or smaller disk scale lesgithen fitting a pure disk
galaxy. These féects would be more pronounced for noise determined by theesou

rather than by the background.

To evaluate theféect of noise in this study one would therefore need to intceda
further dimensionality into the range of parameters fittethmely the noise fluctua-
tion per unit solid angle (expressed as a fraction of thelsoigle scale as for example
given byhdisk « hdisk in the radiation transfer images and as a fraction of the osity

of the structural component considered). In addition, sedrased noise rather than
background-limited noise would have to be considered in $&parate cases. This
would entail a huge increase in complexity which howeveoiswarranted by the data.
All present applications of morphological fits to galaxiestatistical samples are done
for galaxies which in general have a very higiNSFor example the SDSS imaging
survey is limited to about 23.5 mag. in integratethagnitude which is about 7 mag.
fainter than the typical SDSS samples used for fitting witM@&D such as by Simard
et al. (2011). It is therefore only for a small minority of yerighly resolved galaxies
in statistical blind surveys like SDSS, where structurggagch the surface brightness
limit, that we expect any appreciablfects. For such highly resolved sources however,
one would normally use a dedicated imaging observationhvw@covers high 8l even
on the extended outer disk (as in Molletfihet al. 1999, Mollenhfi & Heidt 2001,
Mollenhaf 2004). For this reason thdfect of noise fluctuations is not considered in

the present work.

To fit the simulated images | used the exponential (“expdisttie Sérsic (“sersic”)
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and the de Vaucouleurs (“devauc”) functions, as availablBALFIT. As explained in
Sect. 3.1, these functions represent the distribution ohtanmitely thin disk, and their

mathematical description is given by Eqgs. 3.1.1, 3.1.2,ZfhcB.

Since the simulations were produced with high resolutichw&are not convolved with
any instrumental point-spread-function (PSF), during fitteng procedure there was
no need to use the PSF component available in GALFIT. It shbalvever be noted
that for lower resolution observations, where deconvolutrom PSF is essential, an
extra correction needs to be added to the corrections pgeekbare. This is because the
deconvolution itself is fiected by dust. Thisfiect will be analysed in future studies.
Here | only note that such a correction, when available, ¢t simply added in my

formulation of chain corrections. Eg. 3.1.4 and 3.1.7 wdbkh become:

corr(A) = corrP(A) « corrds{A) = corr"S(A) (3.2.1)

corr(B) = corrP(B) + corr®s{B) + corr”SH(B), (3.2.2)

where the additional terms are

PSF

corr”Sfpa) = 22 (3.2.3)
Aapp
corr”>YB) = BLy — Bapp (3.2.4)

The termsAL ST or B S represent the measured values of the photometric parasveter

or B, which would be derived from fits done on dust-attenuatedikitirons convolved

with PSFs. In this case the corrections will be a functionesifution.

Coming back to my fully sampled simulations, for the measwaets presented in this
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work the free parameters of the fit for the individual compdseare: the X and Y

coordinates of the centre of the galaxy in pixels, the irdtggt magnitude of the image,
the scale-lengtRy (for exponential)effective radiud:®" (for Sérsic and de Vaucouleurs
functions), axis-ratio®), and Sérsic inders®'s (for Sérsic function). The axis-ratiQ

is defined as the ratio between the semi-minor and semi-naajsrof the projected

image. The position angle is the angle between the semirragjep and the Y axis and

it increases in counter clock-wise direction. For all thewdiated images, the position

angle was fixed te-90 (semi-major axis perpendicular to the Y axis).

The free parameters of the 2-component fits are: the Y coatgiof the centre of the
galaxy in pixels (while this is a free parameter, in this céise constrained to be the
same for both the disk and the bulge component), the ingjrabgnitudes of the disk
and bulge components, the scale-length (for exponeh&ffctive radius (for Sérsic

function), axis-ratios, and Sérsic index (for Sérsicdtimn).

Itis important to mention here that in most cases, the valfidse input parameters one
provides are not essential for GALFIT to derive the best frapgeters. If one inputs
different input values, GALFIT will derive the same values, gsléhe input values
are totally wrong and out of any expected range, which willseathe fitting routine
to crash. | tested this by repeating the fitting procedureaféew cases with slightly
different input parameter values. The results obtained for élsefti parameters were
the same, the only ffierence being a few more iterations needed by GALFIT to derive
the best fit parameters. Therefore, knowing the paramétatsvere used as inputin the
simulations, for most inclinations, at a given dust opaaitg wavelength, | considered
as input parameters in GALFIT average values that were vaglisted to determine
GALFIT to produce the best fit after a minimum of iterationsthout crashing. For
the more extreme cases - close to edge-on inclinations ghd/alues of? - where the

variation in the derived values of parameters (e.g. saadghegeffective radii, integrated
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magnitudes, Sérsic indices) with inclination is largaing the same input parameters as
for lower inclination cases can cause GALFIT to crash or poedunreliable resulffits.

In these cases, the fitting procedure is repeated considasrnnput parameters the
values derived by GALFIT (as best fit parameters) for the ipresly fitted image (at
previous inclination) before the crash. If this fails tdwe input parameters are increased
/ decreased accordingly and the fit repeated until GALFITvasrihe best fit parameters
without crashing or outputting unreliable parameters kmdmwith “*” in the output log

file).
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Projection effects

The main goal of this work, that of quantifying the changee ttudust on the derived
photometric parameters of the main morphological comptnehspiral galaxies, is
achievable due to the fact that, as mentioned before, thasit parameters of the vol-
ume stellar emissivity are known, since they are input indimeulations. However,
even in the absence of dust, the derived photometric paeasneftthe images measured
from fitting infinitely thin disk distributions would dlier from the intrinsic parameters
of the volume stellar emissivity due to the thickness of gadhxies, which | call pro-
jection dfects. Quantifying projectionfiects allows me to derive the change between
the intrinsic parameters of the volume stellar emissivitg éhose measured on non-
dusty images, which, subsequently, can be used to measuh#mges between the

parameters of the dustless and dusty images, respectively.
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4.1 The Disk

Disks are fairly thin objects; their vertical extent is siggantly smaller than their radial
extent (by a factor of 10 or so in the model;ffiaiet al. 2004). This means that projec-
tion effects will only start to be visible close to edge-on oriemtias, when the vertical

distribution of stars becomes apparent.

4.1.1 Exponential fits to the disk

To quantify the projection féects | first fitted the dustless simulated images with an
infinitely thin exponential disk, as available in GALFIT. Tbserve the accuracy of
the fits, | analysed both the profiles and the relative res$iohzgps, between the simu-
lated and the fitted images. In the upper and middle rows af4zlg major and minor
axis profiles for the B band images are presented, for thieatations of the disk. At
lower inclinations the exponential fits are a good represent of the profiles, while at
higher inclinations deviations from a pure exponentialtdtaappear due to the above-
mentioned projectionféects. In particular, these deviations can be seen in theatent
part of the disks - the flattening of the simulated profiles.hfher inclinations, pro-
jection dfects produce deviations from a pure exponential also atnradiate radii,
with stronger &ects in the minor axis direction. For example, at an inciorabf 84,
Fig. 4.1 (lower row, right panel) shows a deviation of up t&di the minor axis direc-
tion (the yellow wings; see also the corresponding doubsk e the minor axis profile
residuals in Fig. 4.1, second row). The black area that sads the disk, correspond-
ing to very large relative residuals, appears because iindaied images are truncated,
while the exponential fitted images extend to infinity (aslaxyed in Sect. 3.2, | did not

attempt to use the truncation features of GALFIT).
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To understand the cause of all these deviations one neeesiember that what | try to
do is to fit the projection of two exponential distributiomadial and vertical) with one
single exponential, which will inevitably result in an inrpect fit. As long as the vertical
extent of the disk will project within the predicted ellipal shape of the infinitely thin
disk, meaning as long as the axis ratios of the measuredaseptvill correspond to the
predicted cosj inclination of the infinitely thin disk, the projected 48l distribution
will be dominated by the radial exponential distributiontbé disk, and the fit will
accurately reproduce this radial distribution. At higheelinations the vertical extent
of the disk will increase the measured axis ratio of the mtej@ elliptical isophotes
(from the predicted cop(ratio). This means that the measured axis ratio will not be a
good representation of the inclination of the disk. Moreptee fit with an infinitely
thin exponential disk will try to account for the extra thidss of the measured elliptical
isophotes by trying to force a solution with a larger scalegth. This will produce the
deviations from a pure exponential seen in the plots andsystematically overestimate
the radial scale-length of the disk and underestimate ttlenation of the disk on the

basis of an infinitely thin disk approximation only.

The results of this analysis allow me to derive projectiffie@scorr® on stellar disks
using Eg. 3.1.5 for the exponential scale-length and atis-and Eq. 3.1.8 for the
central surface brightness. The inclination dependentieest corrections are shown in
Fig. 4.2. As explained above, the disk scale-length isik&Btinsensitive to projection
effects at low to intermediate inclinations (left panel, Fi2)4while close to edge-on
orientations it increases with inclination with respecthe radial scale-length of the
volume stellar emissivity. It is important to mention hehattthe amplitude of these
results slightly varies with the wavelength at which the sugaments are taken. This
happens because the simulations originate from a voluntiarsgenissivity having a
varying radial scale-length with wavelength (for a fixedlsdaeight), as prescribed in

the model of Popescu et al. (2011). Here only the resultdi®Btband are shown, as
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the overall trend in the variation of the derived scale-tBsgvith inclination is the same
for all wavebands. The results for all wavebands are givahenform of polynomial

fits (Eq. 3.1.19), and are listed in Table A.1.

The deviation of the derived disk axis-ratios from the cgpanding axis-ratio of an
infinitely thin exponential diskqorrP™©i(Q)) is plotted in the middle panel of Fig. 4.2,
as a function of inclination. As expected, at low inclinatibe thin disk approximation
works very well, while at high inclination the vertical digtution of stars introduces an
extra thickness, which cannot be taken into account by fivately thin approximation.

To account for the steep increase in the measured axis réatia@spect to that of an
infinitely thin disk, at high inclination, the measurementse fitted with a combination

of a 5th order polynomial and a constant, of the form:

N

a X for 0<x<0.90
corr(X) =1 =0 (4.1.1.1)

bo for x=0.95,

wherex = 1 — cos{). The codicients of these polynomial fits are listed in Table A.2,

for theB, V, I, J, Kbands.

Here | also checked that the analytical formula used in Déeal. (2007) to account
for the finite thickness of the disk is a good representatiothe dependence of the

measured axis ratios on inclination (see overplotted dhkhe in Fig. 4.2, middle).

Finally, | looked at the distortions introduced by the pobjen dtects on the derived
central surface brightness ratioso(r’(SB). Here two measurements were consid-
ered. The first one is the measurement for the central pixedrevl calculated the ratio

between the central surface brightness for the fitted disstteages of the old stellar

1Q? = co<(i)+g?(1-co(i)), with g being the ratio between the intrinsic scale-height ancesleaigth
of the volume stellar emissivity of the disk, havindgfdrent values for each optical band
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disk and the central surface brightness for the correspgnsimulated image\SE,
(Fig. 4.2, right). The ratios are expressed in magnitudeseg¢ond measurement is
to consider an average of the surface brightness over gidli aperture. This sec-
ond measurement is necessary as a reference for measwearhentface brightness
in simulations that include dust. As we will see in Sect. 5stdatroduces asym-
metries in the surface-brightness distribution, theeibionly make sense to take an
average measurement in the central region. Furthermorealnobservations central
regions may beféected by resolutionféects, which result in essentially an averaging
of the signal. For this reason, the average central surfaghthess ratio is defined as
ASBR) = -2.5log(Fi/Fs): the ratio of the average central surface brightn&ssdf the
fitted dustless disk images, and the average central susfegigness of the simulated
dustless disk image$-{). Both F; andF4 were calculated as an average over an ellip-
tical aperture centred on the position of the geometricatreeof the simulated image,
with a semi-major axis oR;/10 and an axis-ratio d@;. In this case, the geometrical
centre coincides with the coordinates of the intensity peake fitted image and of the

simulated image.

As expected for the dustless case, the trends in the camnasdr the central pixeASB

are the same as for the averay®B These corrections are tabulated in Table A.1, in
form of polynomial fits (Eg.3.1.19). Overall, the distori®in the surface brightness due
to projection &ects are negligible at face-on orientation and increasie wdlination,
producing up to & mag. diference for an edge-on galaxy. As already noted from
Fig. 4.1, the derived surface brightness from the expoaktittis always brighter than
the corresponding one in the simulated images, due to therfiag of their brightnesses

in the central regions.
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4.1.2 Sersic fits to the disk

To quantify the deviation of the simulated images from pwgeomentials | also fitted
these images with a variable-index general Sérsic functioorder to see if a better fit
to the images can be obtained. | followed the same approachthe previous case,
plotting major and minor axis profiles (Fig. 4.3, upper andahe rows) and generating

relative residual maps (lower row, same figure) for varimedimations.

Overall the variable-index Sérsic functions provide éefits to the simulated images at
higher inclinations than pure exponentials. Thus, thecedy? shows a 63% decrease
at an inclination of 73and a 73% decrease at an inclination of.8phis is a significant
improvement in the goodness of the fit for the inclinationsemhprojection fects
play a role. In particular, one can see from the profiles in Ei§ that GALFIT tries
to mimick the departure from exponentiality in the centretteé disks by fitting the
simulated images with a Sérsic index lower than 1. This ¢smlae seen from Fig. 4.4,
where | plotted the inclination dependence of the derivesis index of the fitted disk
images. At high inclinations, the best fits correspond tgoutalues for the Sérsic

indices as low as.8.

As expected, at lower inclinations Sérsic fits recover @seilts from pure exponentials,
since no projection féects are manifested by face-on disks. Thus, the redutésl-
similar for exponential and Sérsic fits. For example theucedy? shows a M004%
decrease at an inclination of 4&imilarly, the fitted Sérsic index is 1 (exponential) for

face-on disks.

| fitted the variation oh?***index with inclination using a 4th order polynomial (Eq. 3.9).
The fit for the B band is shown by the solid line in Fig. 4.4, whihe coéicients of
the fits in all wavebands are listed in Table A.3. By applyirngy B.1.8 for the specific

case of the Sérsic index, the departure from exponentidlie to projection fects is
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defined as

ARSerS= e — pgers, (4.1.2.1)

whereng®*is the Sérsic index of the volume stellar emissivity (faskdind® = 1, ex-
ponential). From the definition, it follows thain®*" varies with inclination from 0 to
up to—0.2. Though Sérsic functions provide better fits to the disiages, in particular
in the centre and at intermediate distances from the cethieg,are poorer fits to the
outer disks, where relative residuals can be high (e.g. B5-4t 84; see Fig. 4.3).
The reason for this is that the surface brightness distdbun the outer parts is still
decreasing according to an exponential distribution, evthie fitted distribution - de-
scribed by a Sérsic index less tha® {mainly determined by the brightest pixels in
the centre) is falling faster at large radii, thus underptaty the luminosity profiles in
the outer parts. However, outer disks of galaxies are inlieasubject to additional
truncatiorfanti-truncation #ects, and may in any case require additional components to
be fitted. | therefore conclude that variable index Sénsicfions are better representa-
tions of the disk images corresponding to pure exponensalildutions of the volume

stellar emissivity.

The resulting variation of the derived Sérsiteetive radiusR* is compared with the
corresponding derived exponential scale-length (fromxgoeential fit) by using the
linear transformatio® = 1.678R (which is exact only fom*®* = 1.0) and by over-
plotting the variation of the equivalent intrinsic scatathR; in Fig. 4.2, with a red
line (left panel). One can see an opposite trend in the twiatvans. At face-on inclina-
tions both the exponential and the Sérsic fit are identit&F& 1.0). As the inclination
increases the equivalent scale-length of the Sérsic fiedses with respect to the radial

scale-length of the volume stellar emissivity (while theimsic exponential scale-length
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increases). This is due to the decrease in the fitted Séwdéx iwith increasing inclina-
tion, resulting in an equivalent scale-length which is dasingly smaller and smaller
from theR?‘f/l.678 transformation. The results of the polynomial fits (Eq.39) to the

corrPi(Re) for all wavebands are listed in Table A.3.

Though the derivedfgective radius shows affierent behaviour with inclination with re-
spect to the exponential fit, the variation in axis ratiog1s&® be insensitive to whether
the fit is done with an exponential or with a variable-indexs¥ function (see Fig. 4.2,
middle panel). In other words the axis ratio seems to be a mnoimgst quantity against
projection dfects. Irrespectively of the fitting function, the variatiasith inclination

of Q; only shows a departure from an infinitely thin disk variatidoe to the vertical
distribution of stars. TheorrP(Q) for the Sérsic fits are thus the same as for the ex-
ponential fits and the cdécients of the polynomial fits (Eq. 4.1.1.1) for all wavebands

can be found in Table A.2.

Finally, the departure of the fitted central surface brigstfrom that of the simulated
images is minimal in comparison with the exponential fit o@se right hand panel in
Fig. 4.2), another proof that Sérsic fits are better reprtagi®ns of images correspond-
ing to exponential distributions of volume stellar emidsivespecially in the central
regions of the disks. The slight overestimation of the @rstrface brightnesses in the
fit as compared to that of the simulations for the high indlores can be also seen in the
radial profiles from Fig. 4.3. The overall departure of thé&m the simulation is:0.1
mag, as compared to thesnag departure in the exponential fit. The ffi@géents of the
polynomial fits (Eq.3.1.19) toorrPi(ASB) for all wavebands are listed in Table A.3.
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4.2 The Thin Disk

For the thin disk (young stellar disk), the projectidfeets are insignificant even at very
high inclinations. This is due to theftirent geometry of the young stellar disk, with
the ratio between the scale-height and the scale-lengtredhin disk being very small

(by a factor 60 or so in the model; Tfa et al. 2004). In other words, the approximation

of the infinite thin disk is a very good one for this stellar quonent.

4.3 The Bulge

The problem of projectionfeects on bulges is very filerent from that encountered in
disks. The diference does not have an intrinsic, physical cause, buthatigg from
the diferent way astrophysicists use to characterise the distsibaf stellar emissivity
in these two types of objects, and therefore in the twiedent ways the simulations
used for this study are built. In disks the exact mathemidiicenulation of the stellar
emissivity happens at the level of the volume emissivityemehwe expect disks to be
described by a double exponential, one for the radial 8istion and one for the vertical
distribution. When projecting this double exponential ditisghg the resulting image
with a single exponential distribution corresponding toirgmitely thin disk, we will
obviously not be able to exactly fit the surface brightnessrithution. So this will
result in a projectionféect. In bulges the situation is reversed. The exact matheahat
formulation is for the surface brightness distributiontaf tmages, as given by the Sérsic
functions. By construction, the simulations were produceé volume emissivity that,
when projected, at any inclination, will reproduce thesg&function for the case of
a bulge that extends to infinity. So by construction, the &mns incorporate the

projection é€fects. The caveat is however that this is only true if bulgeewe extend
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to infinity. Since in real life truncations must occur at sodigtance from the centre,
distortions from the expected Sérsic distributions wiltor too. So in my simulations
| expect projection #ects solely because of the missing light beyond the trunicati
radius. This would be a constant with inclination, as thesmiglight will always be the

same at any given inclination. It will though strongly dedem the truncation radius,

and on the type of Sérsic distribution considered (thesiS@ndex).

Since real life bulges can be described by Sérsic functitiasacterized by dierent
Sérsic indicesny®, and since real bulges could be either truncated, or coukhexo
high galactocentric radii (see Maltby et al. 2012), one sded:onsider all these extra
dimensions to the problem. Thus, | produced simulationsutifés with volume stellar
emissivity corresponding to (de-projected) Sérsic fiomd with 4 diferent values of
the Sérsic indexi®™ = 1,2,4,8. For each of these the bulges were truncated in the
first case at 3f€ective radii and in the second one at Ieetive radii. As mentioned

in Chapter 2, the truncation aRg' was chosen as this avoids the problem of having
a disk-bulge system dominated by the bulge light at highajatzntric radii for large
values of the Sérsic index. The truncation aR¥0is essentially representative of a
bulge with no truncation at all, since at this galactocentaidius almost all the light

inside the profile has been accounted for.

The results on projectiorfiects of bulges are calculated using Eg. 3.1.8 and 3.1.5€or th
derived Sérsic indices and correspondifige&tive radii, for diferent types of volume

stellar emissivitiesr¢®") and diterent truncations.

In Fig. 4.5 it can be seen that, as expected, the derivedcSadex n*>*"*does not de-
pend on inclination. This is true irrespective of thg"™ index of the corresponding
volume stellar emissivity and of the truncation radius. Righ values of the3®*in-

dex (*"° = 8) the constancy of*®® with inclination is strongly #ected by noise in

the measurements. This is produced by fhsient spatial resolution in the radiative

40



CHAPTER 4

transfer calculations in the inner parts of these bulgeeg. siimulations were optimised
to properly sample the volume emissivity for bulges um3®® = 4. For higher values
of ng°' the steep rise in volume emissivity profiles near the cemtreld require even

finer sampling, which would make these calculations praividdy time consuming. For

the purpose of this study the benefit of increasing the résolin these simulations is
limited, and instead | opted to fit all measurements with aodder polynomial function

(a constant, Eq. 3.1.19). The results of the fits are ovagaloh Fig. 4.5 and are listed
in Table A.4.

From these results one can also see that the derived S@lsicis always smaller than
the Sérsic index corresponding to the volume stellar ewitigs This is because of the
missing light outside the truncation radius. Thé&ealience between the Sérsic indices
of the de-projected and projected distributiam>*"*increases (in absolute value) with
increasingns®™, as seen in Fig. 4.5, due to the larger variation in the lighénsity

between the inner and outer radii for large values’®f(more peaky and steep profiles).

For the case of bulges truncated aR§Q the fitted values ofi**"*are closer to those of
ny°", since in this case bulges are closer to a bulge which hamiits#ity extending to

infinity (where, as explained before, by constructndfi®= ng®").

The constancy of projectiorffects with inclination is also visible in Fig. 4.6, foorrPi(Ref).
As for the case oni*®'s | fitted the derived ratios with a constant, as listed in &hM.

Fig. 4.6 also shows that the derivefilextive radius of truncated bulges decreases with
increasing’®"s As expected, the decrease is minimal for bulges truncate@R§". An-
other aspect that can be noticed from this figure is that fpngf°the dtective radii for

the bulges truncated at Rff are always higher than the ones for the bulges truncated
at 3R". This happens because in the former case more stellar gityisgil contribute

to the corresponding Sérsic distribution than in the tatiherefore, half of the total

stellar emissivity will be enclosed in a larger region fotdas truncated at B, with
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a corresponding higheffective radius.

Since in many cases bulges are fitted by observers with deovéwars functions, |
considered this case as well, but only for de Vaucouleurgdsup3® = 4) truncated
at 3R*". The results of the polynomial fits to th€*are given in Table A.5 and are
very similar to those obtained using Sérsic functions {fier sameni®"*and truncation

radius).

In the following chapter, when | quantify dusffects for bulges with dierent Sérsic
functions angbr truncation, | apply Eq. 3.1.6 and 3.1.9, as well as thercbairections
from Eq. 3.1.4 and 3.1.7, by using dustless and dusty simuakatvith a commomg®'

and truncation radius.
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Figure 4.1: Major and minor axidisk profiles (Upper and middle rows) showing the
deviations from pure exponentials due to projectifiees. Upper solid curves are for
B band dust-free images, dashed curves are for correspondinghergial fits, while
absolute residuals{mulation- fit) are represented by lower solid curves. The fits were
done by fixing the position of the intensity peak of the fittethge to the geometrical
centre of the map, which, in this case, corresponds to tleesitly peak in the simulated
image. The cuts were taken parallel and perpendicular tonifjer axis of the disk
images, through their geometrical centres, at inclinatiba cos{) = 0.3,0.7,0.9 (i =
46°,73,84°). Lower row: Corresponding relative residua@%{%), at the same
inclinations as the profiles. The red lines shoajor and minor axis cuts through the
geometrical centre of each image.
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Figure 4.2: ProjectionfectscorrP™ on the derived B band photometric parameters of
disks fitted with exponential functions(black) and withSersic functions(red) : scale-
lengths, axis-ratios, and central surface brightnesshe.symbols represent the mea-
surements while the solid line are polynomial fits to the meaments. The plots rep-
resent the inclination dependence lefit - the ratio between the intrinsic scale-lengths,
R, and the intrinsic (radial) scale-length of the volumelatedmissivity,R,; middle -

the ratio between the intrinsic axis-rati@,, and the axis-ratio of an infinitely thin disk,
Qo; with dashed line | overplotted the analytic formula fromv@r et al. 2007, which is

a modification of théHubbleformula from Hubble 1926, to take into account the thick-
ness of the diskijight - the diference between the central surface brightness of the fitted
images and of the corresponding simulated imag&®,, expressed in magnitudes. In
the case of a Sérsic fiR (left panel) is the equivalent intrinsic scale-length coddted
from the derived intrinsic Sérsidfective radiusRe", using the relatio®®'" = 1.678R
(which is an exact transformation only fo¥*"s= 1).
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Figure 4.3: Major and minor axdisk profiles Upper and middle rows) showing the
deviations from Sérsic functions due to projectidfeets. Upper solid curves are for
B band dust-free images, dashed curves are for correspondingblesindex Sérsic
fits, while absolute residualsifnulation— fit) are represented by lower solid curves.
The fits were done by fixing the position of the intensity peathe fitted image to the
geometrical centre of the map. The cuts were taken paraltklpgrpendicular to the
major axis of the dustless disk images, through their genoa¢tentres, at inclinations
1-cosf) =0.3,0.7,0.9 (i = 46°, 73, 84°). Lower row: Corresponding relative resid-
uals EnuRtor Tty 5t the same inclinations as the profiles. The red lines shajgmand

simulation
minor axis cuts through the geometrical centre of each image
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Figure 4.4: The inclination dependence of the Seérsic imféXfor the dustless im-
ages (triangles) of thdisk in the B band, for the case that the imagesféted with
a general @rsic function havingn**as a free parameter. The solid line shows the

polynomial fit to the measurements.
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Figure 4.5: The derived Sérsic inda¥"of the dust free images of tiilge, for bulges
produced with volume stellar emissivities described bydgected) Sérsic functions
having diferent Sérsic indices. The symbols represent the measotemile the
solid lines are polynomial fits to the measurements. Thesglotrespond to the bulge
Sérsic index valuess®™ = 1.0,2.0 (upper row),4, 8.0 (lower row). The black curves
correspond to bulges truncated &3 while the red curves are for bulges truncated at

10RS".
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Figure 4.6: ProjectionféectscorrP™® on the derived fective radius of théulge. The
symbols represent the measurements while the solid lirepalynomial fits to the
measurements. The plots represent the ratio between tiresiatSérsic &ective radii,
R*, and the corresponding volume stellar emissivig§fl. The plots correspond to
bulges with volume stellar emissivity described by (dejgeted) Sérsic functions hav-
ing Sérsic index values:®™ = 1.0,2.0 (upper row),4, 8.0 (lower row). The black
curves correspond to bulges truncated BBwhile the red curves are for bulges trun-
cated at 10=5".
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Dust Effects on Single Disks and Bulges

The quantification of projectionfiectscorrP™ allows the subsequent derivation of dust
effectscorr®st To do this, the simulated dusty images of disks and bulges fitted,

in order to derive the apparent (dustexted) values for the photometric parameters.
corrdstwere then derived using Eq. 3.1.6 and 3.1.9, by relatingetagparent values
of the photometric parameters with the correspondingnsitiones, determined from
the previous analysis of projectiorffects. Dust ffects were quantified for various

values of the central B-band face-on dust optical dejth

In the previous work of Mollenhd et al. (2006) a disentanglement between dust and
projection éfects was not attempted, nor an analysis of the simulatiohgyhatincli-
nations. As we will see in this section, the changes indugedust in the values of
the photometric parameters of spiral galaxies componeotgl'st are far more impor-
tant than projectionféectscorrP™l. | present here dustfects for each morphological

component and discuss the results.
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5.1 The Disk

Dust dfects the appearance of the galaxy disks because its op=kighier in the central
parts of the disks, and decreases exponentially with rgeigs Boissier et al. 2004,
Popescu et al. 2005). As a consequence, the central paitg afigks will be more
attenuated than the outer parts. This will alter the digtrdn of stellar emissivity as

seen in the absence of dust.

Dust can also induce asymmetries in the surface brightimediteg, at high to edge-on
inclinations. This happens because of thigedence in the attenuation between the two
halves of the disk (separated by the dust disk). At face-ahlaw inclinations, this
effect is negligible, because at each radial position one $eedistribution of stellar
emissivity through dust columns with the same scale-hsight high inclinations, the
half of the disk seen above the dust layer wilffeuless attenuation than the half behind
it. In addition, anisotropic scattering will also introdasymmetries, which work in
the same direction as théfect of absorption. This results in asymmetric minor axis
profiles for inclined disks, with the half of the disk nearesthe observer appearing
brighter. These asymmetries cannot be properly taken iedoumt when fitting the
images with symmetric analytical functions - exponentisirtbution and variable index

Sersic function.

Because of these dust-induced asymmetries for the sindullatgges, the position of
the intensity peak will generally not coincide with the geadrical centre. As a conse-
quence, better fits are provided when the position of the peaksity is left as a free
parameter. The asymmetries induced by dust are partiguesible for higher values

of 7, and at higher inclinations.
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5.1.1 Exponential fits to the disk

When fitting disks with exponential functions a main probJeas mentioned before,

is the appearance of dust-induced asymmetries at higheesyaiffé andi. A good
illustration of this dfect can be seen from the minor axis profiles in Fig. 5.1 (middle
row, for T; = 4.0 case), where the position of the intensity peak is shiftéld mespect

to the position of the geometrical centre, marked by thetlgyeen line. Also, in the
corresponding residual maps on the lower row of Fig. 5.1 @renotice asymmetric
residuals. For example, at 78clination the fit underpredicts the lower half of the
simulated image with 10-15% (see the yellow lower featuth@residual maps) while

at 84, the residuals are as high as 30-35% (the lower yellow-ratife from Fig. 5.1;

see also the minor axis profiles from the same figure, midalenight panel).

It is also interesting to note that the residual maps exhibihg-like structure at inter-
mediate inclinations (see the yellow ring in the middle rteft panel of Fig. 5.1). This
feature appears because the fit underpredicts the simadastgimages at intermediate
radii (see also the left column of plots in Fig. 5.1) (first twaws), where both the fit
and the simulated image contain only smootlf(die) distributions of stellar emissivity.
In other words, dust can induce feature-like structureéréesidual maps which have
no connection with real structures like rings, spiral armslompiness. In view of the
fact that it is common practice to use residual maps in olagiens of galaxies to assess
the degree of clumpiness of an object, or even to assess ttphalogical type (spiral
type), a word of caution has to be added here - the reliamfithe method is limited

due to the above mentioned dufieets.

Fig. 5.2 shows the inclination dependence of the ratio betvtiee apparent and intrinsic
scale-lengthsdorr®s{(R); Eq 3.1.6), for diferent values of the central face-on optical

depth,ré. As previously found (e.g. Mollenlibet al. 2006), the scale-length ratios
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increase with opacity and are always greater than 1. Asewtefore from Fig. 5.1,
this is due to the dust-induced flattening of the intrinsallat emissivity profiles. An
additional feature of the plots for the B band is that, for leaues ofoB, there is a
monotonic increase in scale-length with inclination, whalt high opacities, when the
disk becomes optically thick along all lines of sight (theaoiy of the disk will be
high even at large galactocentric radii), the increaseefiatasymptotically (Fig. 5.2,
left panel; see also Mollenfficet al. 2006). However, this is not the case for the K
band, where even at higt}, one sees a monotonic increase in scale-length ratios with
inclination (Fig. 5.2, right panel). This is because in thbatd the disk is still optically
thin along most of the lines of sight, at all inclinations. eTtesults of the polynomial
fits (Eq. 3.1.19) tacorrd“s(R), for all opacities considered, are listed in Tables B.1 to

B.5 for theB, V, I, J, Kbands.

Fig. 5.3 shows the inclination dependence of the ratio betwibe apparent and intrin-
sic average central surface-brightness, expressed initndgsASB=—2.5l0g(F a5,/ Fi)
(corr®s{SB); Eq. 3.1.9). As already noted in Chapter 4 (Sect. 4.1) glaes calculated
as averages in elliptical apertures,,, was calculated as an average over an elliptical
aperture centred on the position of the geometrical cerfttbeofitted dusty images,

with a semi-major axis oRapp/ 10 and an axis-ratio dapp.

The surface brightness ratios are always positive at adiynaion and for all values of
rfB, meaning the apparent average central surface brightassalways fainter than
the intrinsic ones. At high opacities, and close to edgenatiriations, when the lines
of sight pass through the longest columns of dust, the adtéesruof central surface
brightness is very strong (up to 8 mag. for the B band and upnw§. for the K
band atTé = 8.0). As with corr®s{R), the results of the polynomial fits (Eq. 3.1.19)
to corrds{ASB for all opacities considered, are given in Tables B.1 to Bi5the

B, V, I, J, Kbands.
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The change in the disk axis-ratio due to dusir¢®s{Q); Eq. 3.1.6) has been fitted by a

combination of two polynomials, of the form:

Qo for 0<x<x
corr(x) = ' (5.1.1.1)

bp+ by X, for x; <x<0.95,

wherex = 1 - cos{) andx, = 0.95 forr, = 0.1,0.3, x, = 0.90 for 7}, = 0.5,1.0,2.0
andx; = 0.65 forrfB = 4.0,8.0. At low to intermediate inclinations, up to-d1coqi) =
0.65, the derived axis-ratio in the presence of d@dl,, is the same as the intrinsic
axis-ratio, Q;, which, in turn, is the same as the axis ratio of the infinitisliyn disk,

b = coqi). Itis only at higher inclinations and higher dust opagitileat the dust starts
to affect the derived axis-ratios, in the sense that the measatied are lower than the
corresponding intrinsic values. This means that dust mdis&s appear slightly thinner
than they are in reality. Nonetheless, even at higher iatibns and dust opacities, the
effects due to dustorrds{Q), are smaller than projectiortects,corr’(Q). Thus, the
decrease in the axis ratio due to dust is at most 10%, whilentrease in the intrinsic
axis-ratio with respect to the axis-ratio of the infinitefyrt disk is up to 50%. Overall,
the correction from theoqi) term is dominated by the increase in the axis ratio due
to the vertical distribution of stars. The resulting fia@ents of the polynomial fits to
corr®s{Q) are given for all opacities considered in Tables B.6 to Bd@®, V, |, J, K

bands.

5.1.2 Srsic fits to the disk

As with projection éects, to quantify the deviations of the simulated imagesfpoare
exponentials | also fitted the dusty disk images with gen@éasic functions. The cor-
responding major and minor axis profiles ft@r = 4.0 (as displayed in the upper and

middle rows of Fig. 5.4 at three inclinations) show that ellegeneral Sérsic functions
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are a better representation of the dusty disks. This carbalsmticed from the residual
maps (same figure, lower row) where the residuals are veratamost inclinations and
radii. A reducedy? test for the case presented in Fig. 5.4 (B bandf:iand 4.0) shows

a decrease of 94% in the reducetlvalue at an inclination of 46with respect to the
exponential case. However, at higher inclinations the-thdiiced asymmetries still re-
main, as both Sérsic and exponential are symmetric digtoibs. Correspondingly, the
reducedy? shows a decreasing improvement in the goodness of the fitimgteasing

inclination, between the exponential and the Sérsic fitusTlihe improvement in the

goodness of the fit is only 42% for= 73° and reaches.2% ati = 84°.

The general trend for the derived Sérsic index is to deeréasn the valuej®™ = 1.0
(characteristic for an exponential distribution) with therease of-fB and inclination, for
lower values ofrfB (see Fig. 5.5, left panels). This comes as a result of thefiei) in
the central regions due to the higher attenuation at smittacentric radii. For higher
r; values the trend reverts, witli° now increasing with inclination (see in particular
the blue and red curves in the left panels from Fig. 5.5). Tibis-monotonic behaviour
is caused by the fact that for Iarge;r the optically thick core increases in size, moving
outwards towards large radii, flattening thus the profile agso larger and larger radii.
This will eventually revert to an exponential. The resultsh® polynomial fits to the
n5pp TOr all opacities considered, are listed in Tables B.11 tb5Hor theB, V, I, J, K

bands.

Since the trends seen in the plots f§f are due to both dust and projectiofieets,

| correct for the latter by subtractingprrP(n®®" = An>®*- the corrections defined in
Sect. 4.1.2, to the derived valuesrgf: The results are plotted in the right panels of
Fig. 5.5. It is reassuring to notice that in the K band, aftrecting for projection
effects, the intrinsic value of 1 for the Sérsic index is recede for all inclinations

except the edge-on ones, and for most values of dust o@tieept for the very high
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ones. Itis also noticeable that at low inclinations the d&wns from exponentiality are
mainly due to dustféects while at higher inclinations, both dust and projectfiacts
affect the derived Sérsic index. The resultirtgetive radius will always be larger than
the corresponding one in the absence of dust, with the ratleese two increasing with
inclination, as noticed from Fig. 5.6. The dbeients of the polynomial fits are listed in

the same tables as thg[f.

The dtects of dust on the derived axis ratiQgp,/Q; are the same for the Sérsic and
exponential fits, so the results are only listed once in théetacorresponding to the

exponential fits.
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Figure 5.1: Major and minor axidisk profiles (Upper and middle rows) showing the
deviations from pure exponentials due to the combinatiadust and projectionfiects.
Upper solid curves are fd band dusty disk images, fOffB = 4.0, dashed curves are
for corresponding exponential fits, while absolute redsl(@mulation- fit) are repre-
sented by lower solid curves. The fits were done by lettingggrmmetrical coordinates
of the intensity peak as free parameters. The cuts were tsk@tiel and perpendicular
with the major axis of the simulated dusty disk images, thfothe intensity peaks, at
inclinations 1- cosf) = 0.3,0.7,0.9 (i = 46°,73,84°). The light green line shows a
cut through the geometrical centre of the imagiewer row: Corresponding relative
residuals %) at the same inclinations and opacity as the profiles. Tthéimes
show radial and vertical cuts through the geometrical eesitthe image.
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Figure 5.2: Dust ectscorrdst on the derived scale-length alisks fitted with ex-
ponential functions. The symbols represent the measurements while the soéd lin
are polynomial fits to the measurements. The plots repréksemnatio between the ap-
parent and intrinsic scale-lengtRg,, andR; respectively, as a function of inclination
(1 — cos()), for B and K optical bands. From bottom to top, the curvesgotted for
74 =0.1,0.3,05,1.0,2.0,4.0, and 8.
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Figure 5.3: Dust fectscorrdst on the derived central surface brightnesseslisks
fitted with exponential functions. The symbols represent the measurements while the
solid lines are polynomial fits to the measurements. Thesplepresent the fierence
between the apparent and intrinsic average central subiagketnessASB expressed

in magnitudes, versus inclination €lcos()), for B and K optical bands. From bottom
to top, the curves are plotted f@é =0.1,0.3,0.5,1.0,2.0,4.0, and 80.
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Figure 5.4: Major and minor axidisk profiles (Upper and middle rows) showing the

deviations from a general Sérsic profile due to the comhinatf dust and projection ef-
fects. Upper solid curves are fBrband dusty disk images, fo:rfB = 4.0, dashed curves
are for corresponding Sérsic fits, while absolute resgl(gmulation— fit) are repre-

sented by lower solid curves. The fits were done by lettingggrmmetrical coordinates
of the intensity peak as free parameters. The cuts were tesk@tiel and perpendicular
with the major axis of the simulated dusty disk images, tgtotheir intensity peaks,
at inclinations 1- cosf) = 0.3,0.7,0.9 (i = 46°,73,84°). The light green line shows
a cut through the geometrical centre of the imagawer row: Corresponding relative
residuals %) at the same inclinations and opacity as the profiles. Tthéimes
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show radial and vertical cuts through the geometrical eesitthe image.
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Figure 5.5: Left panels. the inclination dependence of the derived Sérsic index fo
exponential disks fitted with Srsic functions due to combined dust and projection
effects. The symbols represent the measurements while tleklis@s are polynomial
fits to the measurementRight panels The same but corrected for projectiofieets
(An>%). Upper panels are for the B band and lower panels are for thenid. The black
curves are plotted for; = 0.1,0.3,0.5 (from top to bottom), while the other ones are

for TfB = 1.0 (green), D (yellow), 40 (red), and & (blue).
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Figure 5.6: Dust iectscorrdst on the derived @ective radius ofexponential disks
fitted with Sérsic functions The symbols represent the measurements while the solid
lines are polynomial fits to the measurements. The plotessmt the ratio between the
apparent and intrinsic Sérsifective radii,RffgID andR" respectively, as a function of
inclination (1- cosf)), for B and K optical bands. From bottom to top, the curves ar
plotted forr;, = 0.1,0.3,0.5,1.0,2.0, 4.0, and 80.
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5.2 The Thin Disk

The dust #ects the perceived distribution of stellar emissivity ie ffoung stellar disk
in a stronger way than in the old stellar disk, as we will sethis section, although the
overall trend is similar. This is because the young stelisk ts, in the model (Popescu
et al. 2011), completely embedded in the dust distributamm therefore dters more
attenuation ffects than the old stellar disk. By contrast, as already niot&ect. 4.2,

projection dfects are negligible for the thin disk, and therefore can bal\sggnored.

The main application of my dust corrections on the derivedt@metric parameters of
thin disks are for the UV range, as it is in this spectral ratige the young stellar
disk is prominent. In the optical range, the young stellakdiannot be disentangled
from the old stellar disk, based on optical images alone. rdfhee, in the optical,
the measured structural parameters are indicative of thatellar disk. In analysing
optical images of galaxies it is recommended to use dusectons for the “disk”
component. | nevertheless quantify dust corrections irogieal for the “thin disk” as
well, as these are useful for deriving corrections for Balfimee/nebular line emission.
Dust corrections on line emission can be derived by intetpuy between the optical
wavelengths tabulated in this paper. As an example, | ordwstust corrections for the

Ha line emission.

5.2.1 Exponential fits to the thin disk

In Fig. 5.7, major axis profiles for the dusty young stellaskdimages are shown, for
two UV bands, at face-on inclination. One can see that f@rmediate values of the
optical depth, even at face-on inclinations the profilesatevfrom pure exponentials,

as dust strongly alters the shape of the profile, making reextly flat in the central
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Figure 5.7: The face-on major axis profiles for tiwn disk showing the deviations
from pure exponentials due to dusiexts. Upper solid curves are for the face-on dusty
images, the corresponding exponential fits are represéytddshed curves, while the
lower solid curves are for residuals. The upper row of ploisesponds to the 912 A
UV wavelength ande = 0.1, 1.0, 2.0 (from left to right), while the lower row of plots

corresponds to the 2800 A UV wavelength and same valueé. of he fits were done
by letting the geometrical coordinates of the intensitykpas free parameters. The
cuts were taken parallel with the major axis of the thin digktgt images, through their
intensity peaks.

part (see the third column plots in Fig. 5.7). In the centeglions we can also observe
high residuals between the simulated and the fitted profilesther indication that the
fits are imperfect. With increasing opacity and inclinatipthe fits become more im-
perfect. At a certain point, exponential fits become conabyehadequate to represent
the surface-brightness distribution of thin disks. Fos ti@ason, | present here dust ef-
fects only at inclinations and opacity values for which apanential profile is still a
good representation of the stellar emissivity distribotio the young stellar disk. For

example, in the UV range | present corrections only up to & oloacity ofoB =2.

61



CHAPTER 5

T T - T T - T T - T
9124 15004 22004 2800A

1 1 L i .3 3 L S == 4

0.0 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
1—cos(i) 1—cos(i) 1—cos(i) 1—cos(i)

Figure 5.8: Dust fiectscorr®st on the derived scale-length dfiin disks fitted with
exponential functions The symbols represent the measurements while the sodid lin
are polynomial fits to the measurements. The plots reprakeninclination depen-
dence of the ratio between the apparent and intrinsic $eatths,R,,, andR; respec-
tively. From left to right, the plots corresponds to inciegsUV wavelengths: 912 A,
1500 A, 2200 A, and 2800 A. From bottom to top the black curwesmotted for
¢, = 0.1,0.3,0.5,1.0. The green curve correspondsrfo= 2.0.

Fig. 5.8 shows the inclination dependence of the ratio betwtbe apparent and intrin-
sic scale-lengths of the thin diskdrr®s{R); Eq. 3.1.6), for diterent values of the B
band central face-on optical deptﬂ;, for various UV wavelengths. As one can ob-
serve from these plots, the strongest distortion dust xeaner the stellar emissivity
distribution is, as expected, at the shortest UV wavelengiline dust #ects decrease
non-monotonically with increasing UV wavelength, due te tump in the extinction
curve at 2200 A. Overall, the dusffects are quite severe for this morphological com-

ponent in particular in the UV range.

But even in the optical range the thin disk is stronghgeted by dust. This can be seen
in Fig. 5.9, where | plotted the same quantities as in Fig, thi8 time for the longer
optical wavelengths. The strong duffieets are due to the fact that, as mentioned before,
the young stellar disk has a smaller scale-height than thstellar disk, and therefore it
has a stronger spatial coupling with the dust. By making apaymon between Fig. 5.2
on one hand (old stellar disk), and Fig. 5.9 (young stellsk)don the other hand, one can
see that, for the same wavelength arédthe amplitude of the changes in the apparent

scale-lengths is higher for the young stellar disk. It iScesble however that the trend
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Figure 5.9: Same as in Fig. 5.8, for the optical bands andHiadéine. From bottom to
top the black curves are plotted fogr =0.1,0.3,0.5,1.0,2.0. The red curve corresponds

to 7, = 4.0, while the blue one is forg, = 8.0.

is similar for both stellar components.

In addition to the continuum optical emission | also show ganeple for theHa line
(Fig. 5.9), as it is the young stellar disk component from sghtbe recombination lines
originate (the star forming regions). For other Balmer diist corrections can be
obtained by interpolating the corrections for the thin digitween the relevant optical
wavelengths. All the correctionsorr®st, both in the UV range and in the optical, in-
cluding those for theHa line, are listed in terms of céiécients of polynomial fits in

Tables B.16 to B.30.
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Figure 5.10:Upper row: the inclination dependence of the derived Sérsic index fo
the dusty images athin disks fitted with Sérsic functions Lower row: same, for
the ratio between the apparent and intrinsic SerSectve radii,Rg),, andR*™" respec-
tively. The symbols represent the measurements while the lszes are polynomial
fits to the measurements. From left to right, the plots cpeds to increasing UV
wavelengths: 912 A, 1500 A, 2200 A, and 2800 A. The black csiiae plotted for
rfB = 0.1,0.3,0.5,1.0, 2.0 (from top to bottom, in this order for the upper row and in
reverse order for the lower row). The red curve correspond$ & 4.0, while the blue
one is forr, = 8.0.

5.2.2 Srsic fits to the thin disk

As in the case of the old stellar disk, in order to quantify tleeiations of the stellar
emissivity profiles from pure exponentials | also perforns&asic fits for the thin disk
images. In Fig. 5.10, the inclination dependence of thevddriSérsic index (upper
row) and the Sérsicfiective radii ratios (lower row) are displayed, for the samé U
wavelengths chosen when fitting with an exponential. Eveiofe values ofr!, at high
inclinations the &ects of dust are important and increase towards shorterevayths.
At higher values of[, the deviations of the derived Sérsic indices from its exmial

value can be dramatic, with values going dowmig’ = 0.5 (gaussian) or even lower,
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Figure 5.11: Same as in Fig. 5.10 top, for the the optical bamdl theHa line.

to ngos & 0.1. Since there are no significant projectidfeets An>** =~ 0) for the thin
disk (as mentioned in Sect. 4.2), the deviations of theiSardex from an exponential

are in this case caused only by the dustes. At high inclinations and for extremely
opague thin disks, even Sérsic fits become poor repregsrgalf the profiles, therefore

these cases were omitted from the plots in Fig. 5.10.

In the optical range | proceeded in a similar way to the UV mrgy fitting variable
Seérsic index functions to the simulated images of the yaitatiar disk. In Figs. 5.11
and 5.12 | show the corresponding Sérsic index dfetave radii ratios variation as a
function of inclination for various optical bands and aleotheHa line. By comparing
the derived Sérsic indices for the old stellar disk (Fidp, 3ight hand panel) and the
young stellar disk (Fig. 5.11), at the same Wavelengéhand inclination one notices
that the dust-induced changes in the derived Sérsic indehigher in the latter case.
The reason for this is, as noted in Sect. 5.2.1, that the elthstisk has a larger scale-

height than the young stellar disk, with stars above theaatsm dust disk. As the
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Figure 5.12: Same as in Fig. 5.10 bottom, for the the optiaatls and théla line.

attenuation is stronger and subsequently the surfacetheags distribution flatter for
the young stellar disk, the derived Sésic indices will bstesnatically lower than the
ones characterising the surface brightness distribufitimeoold stellar disk. It can also
be seen that for high values oé (rfB = 4.0,8.0) the trend for the two morphological
components is not the same. Thus, for the old stellar diskdéreved Sérsic index
increases with increasing inclination, while for the yowtegjlar disk an opposite trend

is observed.

The analysis of the dusffects on the derived thin disk axis-ratie®(r?s{Q); Eq. 3.1.6)
shows that these are negligible, therefore | do not prekestet All the other results on
corrdst poth in the UV and in the optical range, including the line are listed in terms

of codficients of polynomial fits in Tables B.31 to B.45.
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5.3 The Bulge

The analysis of theffect of dust on bulges is the most novel aspect of this studyras
like disks, there is very little work based on radiation sfem simulations on this topic.
As for the case of dustless bulges, | used simulations ofyduggies with volume stel-
lar emissivity distributions described by de-projectedsiefunctions, having various
Seérsic indicesps®™’® = 1,2,4,8. The bulges are seen through the dust distribution in
the disk, but no disk stellar emissivity is included in theseulations. Accordingly, for
each of these cases | used as fitting functions variablexiBéesic distributions. For
the case ofi$®'s’°= 4, de Vaucouleurs functions were also used to fit the sinuriatil

considered simulations for bulges truncated at 3 andiE@téve radii, respectively.

We have already seen in Sect. 4.3 that projectiffacts corrP™ on bulges strongly
depend on the intrinsic Sérsic index of the volume stelfaissivity n3*", and on the
presence or not of a truncation radius. So it is importansteas whether dusffects

corrd®stalso have these extra dimensions in parameter space.

8t
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Figure 5.13Left: The inclination dependence of the derived Sérsic indédutdesdue

to combined dust and projectioffects, in B band, for simulations having the volume
stellar emissivity described byfirent Sérsic indexses= 1, 2, 4, 8 (from bottom to
top curve), and-fB = 1.0. The symbols represent the measurements while the sudigl li
are polynomial fits to the measuremeri®&ght: The same but corrected for projection
effects An™°").
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Figure 5.14: The inclination dependence of the derivediSéndex ofbulgesdue to
dust dfects only (corrected for projectiorffects), for bulges truncated at &ective
radii (black curves) and at 1Qfective radii (red curves). The symbols represent the
measurements while the solid lines are polynomial fits tavieasurements. Results are
for the B band and for simulations corresponding to volureiastemissivity described
by a (de-projected) Seérsic function with®"™ = 1. Left panel is forrg = 1.0 and right

panel is forrg, = 8.0

First, | tested whether the corrections depend on the chafitke Sérsic index used
as input in the simulations)§*. To do this | analysed bulges produced with et
ent values of the Sérsic indices®™ = 1,2, 4,8, for the samer, = 1.0, for bulges
truncated at BY', and at diferent inclinations. Subsequently, these bulges were fitted
with variable-index Sérsic functions. The variation oé ttherived Sérsic indices with
inclination is displayed in Fig. 5.13. After correcting forojection éfects (right panel
in Fig. 5.13), we see that for low to intermediate inclinaahe variation of the de-
rived Sersic indexr@;p) with inclination does not depend on the input Sérsic inaex
the simulationns®™ In particular for this value of, | broadly recover the values of
the parametenz®. It is only for high value ofnj**and closer to edge-on inclinations
that the measured Sérsic index starts to drop significdirdiy its intrinsic value. As
mentioned in Sect. 4.3, the noisier curves @ = 8 are not due to real physicafects,
but are inherent to the limited resolution of the radiatiransfer calculations for this

high value of Sérsic index. As a result of these tests donsifioulations with diferent
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n5®" | decided that, because thefdrences are small, to only consider duséeets for

two different values of the Sérsic index; = 1.0 (exponential bulge) angg®" = 4.0

(de Vaucouleurs bulge).

Figure 5.15:Left: Simulated image of de Vaucouleurs bulge (spheroidaljn the B
band, truncated atR" seen through the dust disks, having= 4.0, and inclined at

i = 73. Right: Same forTfB = 1.0 andi = 90°. The size of both images corresponds
to 1516 x 15.20 kpc. In both cases, no stellar emissivity is included endisk - pure
bulge case.

Secondly, | tested whether truncation radiffeets dust correctioreorrd'st In Fig. 5.14,

the efect of dust for bulges truncated aR3' and at 1(R" is displayed, for two values

of 8. This test indicates that, unlike for the projectidieets, truncation radius does
not afect the results on dusttects. Therefore there was no need to present the dust

corrections as a function of truncation radius.

When performing the fit to simulations, one of the main protdevas related to the
dust-induced asymmetries in the surface brightnessoligion profiles at high inclina-
tions (of the dust disk) and large valuesaéf As an illustration of this ffect | show

in Fig. 5.15 two simulated dusty bulge images, one &t iA8lination (left) and one
edge-on (right). It is easily noticeable from the image anldft, that a bulge observed
in the B band, at 73inclination, forz}, = 4.0, would have half of its image obscured
by dust. This issue producedfiittulties when fitting such images with a symmetrical

analytic function like a Sérsic distribution. Similar jsems can arise for bulges seen at
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edge-on inclinations, where the dust lanes block the buksemissivity in the plane
of the disk! (see right panel of Fig. 5.15 for an edge-on orientation).tRis reason it

is not feasible to perform Seérsic fits for bulges at highimeations and higth.

To quantify the dust féects on the bulge photometric parameters, | fitted both expo-
nential (¢ = 1) and de Vaucouleursi#'s® = 4) bulges with variable-index Sérsic
functions. | plotted the inclination dependence of thes®éindex only for the values
of 7, and at inclinations for which the derived fit was reasonafileese values were
chosen by thoroughly analysing for each case the relatsiduals, radial and vertical
profiles angor the fitted images. The combined dust and projectitetes on the Sérsic
index of exponential bulges can be seen in the left panets fg. 5.16, for B and K
bands. For large values 0& the distortions in the derived Sérsic index are strong wit
observed trends looking similar, and Whgﬁ[ficdecreasing with inclination anai. For
example, forr, = 4.0,i = 78, nsor°decreases to.85. The decrease of the measured
Seérsic index of bulges with increasing opacity and indlovahas also been found by
Gadotti et al. (2010), though a direct comparison is notiptesssince the latter trends
were derived from bulges obtained from byldjek decomposition, which, beside the

effects of dust also contain thdfect of dust on the bulgdisk decomposition itself,

what | call in this studycorr®/®, as given by Eq. 3.1.12 and 3.1.13.

Since the trends seen in my plots fu’ggﬁic of exponential bulges are due to both dust
and projection fects, | corrected for the latter by subtracting®®™ - the corrections
defined in Sects. 4.1 and 4.3, to the derived valueggiit The results are plotted in
the right panels of Fig. 5.16. The derived values of Sérsilex are now closer to the
values of thencs,erSiC parameter input in the simulations. At very high inclinasoand
large values of-fB the deviations in the B band are still very important. Thepkso

show that at all inclinations the deviations from the igidistributions are due to

I remind the reader that no disk stellar emissivity is inélddh these simulations
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both dust and projectionfiects, with projection féects being constant with inclination
(see Fig. 4.5). For low values oé and up to 1- coqi) = 0.7 inclination, the shifts
from value 1 observed in the left column plots of Fig. 5.16raanly due to projection

effects, which in turn are due to truncatioffiests.
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Figure 5.16:Left panels: the inclination dependence of the derived Sérsic index fo
the exponential bulges(ng®® = 1), due to combined dust and projectioffieets. The
symbols represent the measurements while the solid lirepalynomial fits to the
measurementsRight panels The same but corrected for projectiofiegts An®e").
Upper panels are for the B band and lower panels are for then.b&rom top to
bottom, the curves are plotted fﬁé = 0.1,0.3,0.5,1.0 (black), 20 (green), D (red),
and 80 (blue).

In Fig. 5.17 | show the inclination dependence of the ratimeen the apparent and
intrinsic bulge €ective radii of exponential bulges, forfthrent values ofr;. The
effect of dust on theféective radii is small, even for large valuestdf and has a weak

dependence on inclination.
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Figure 5.17: Dust@ectscorr®ston the derived ective radius oexponential bulges
(ng® = 1). The symbols represent the measurements while the sodid are poly-
nomial fits to the measurements. The plots represent the batiween the appar-
ent and intrinsic Sérsicfiective radius,l'—{fjfrf,p and R*" respectively, versus inclination
(1 — cos()), for B and K optical bands. From bottom to top, the curvesgotted for
TfB =0.1,0.3,0.5,1.0 (black), 20 (green), 4 (red), and & (blue).

Overall, looking at the fects dust has on bulge photometric parameters, we noticed an
overestimation of thefective radii and an underestimation of the Sérsic indistgn
fitting bulges with variable-index Sérsic functions. Theeestimation of theféective

radii is more pronounced for de Vaucouleurs bulges thanXpoeential bulges, while

the underestimation of the Sérsic indices is more pronedifor exponential bulges
than for de Vaucouleurs bulges. In particular at high iratiion and opacities the ratio

of the apparent to intrinsidkective radius increases with inclination for de Vaucouseur

bulges and decreases with inclination for exponentialdxilg

All the correctionscorr®stfor both exponential and de Vaucouleurs bulges are presente
in form of codficients of polynomial fits in Tables B.46 to B.55. For de Vaueous
bulges, the fits at higher inclinations were quite poor, ¢fae | restricted my mea-
surements to inclinations of up to-1coqi) = 0.7. Consequently, only the flat trend
with inclination was recovered. Therefore, as a word of icewi note here that highly

inclined, high Sérsic index bulges cannot be properlydittéth symmetric analytic
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functions like Sérsic or de Vaucouleurs distributionsthiis respect, | caution observers
that fitting Sérsic functions to bulges in images of higmglinded galaxies (in particu-
lar the ones with high/8l) will not produce reliable results. The solution for thesses
is to fit the images with simulated images produced by radidatansfer calculations. In
addition, | present results for de Vaucouleurs fits to de Waleurs bulges (constrained

Seérsic functions). These are listed in Tables B.56 to B.60.

5.4 Discussion

The corrections presented in this study, both for projecaad dust fects, assume
a fixed geometry for the underlying components of spiralxjat In particular the
relative ratios between scalelengths and scaleheightsusf and dust are fixed to the
reproducible trends found from modelling edge-on galawigls radiative transfer cal-
culations, as described at length inffeuet al. (2004) and Popescu et al. (2011).
Nonetheless, one can expect some scatter from these tasmdls, logical question to
ask is to what extent the corrections presented in thisgtesi #ected by such a vari-
ation. While it is beyond the scope of this study to quantifig tvariation, as indeed the
whole power and reliability of the calculations based onatik transfer calculations
rely on the existence of these constant trends in geomigbacameters, | shall discuss
some simple plausible variations from these trends andecuesces for the dust and

projection éfects.

One geometrical parameter that could vary is the thicknésiseoold stellar disk rel-
ative to its scale-length. As long as the ratio of the scalgltit of the stellar disk to
the dust disk remains the same, the dust corrections wilthahge much. However,

there will be a visible ffect on the projectionfiects. In particular this can be seen from
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my already existing calculations at various optisidR wavelengths, since the geomet-
rical model assumes that the scalelength of the stellar diskeases with increasing
wavelength, which is the same, from the point of view of pctagn dfects, as having
a thicker stellar disk with increasing wavelength. The nfiiact is the departure from
the coqi) law of an infinitely thin disk (see Sect. 4.1 and Fig. 4.2).cBase the stel-
lar disk has a larger scaleheight, the departure from theitiely thin approximation
starts at lower inclinations, and the amplitude of tifte& is more pronounced. Thus,
corrP@i(Q), the ratio between the intrinsic axis-ra@, and the axis-ratio of an infinitely
thin disk, Qp, will increase (at higher inclinations) for galaxies hayi thicker stellar
disk. Consequently, the overestimation of the exponestialelength of the disk will
start at lower inclinations, and the amplitude of tifiieet will increase for thicker stellar
disks €orrP@(R) will increase). When fitting thicker stellar disks withrSie functions,
the underestimation of the Sérsic index will also be lar@arerall thicker stellar disks
will produce the same trends for projectiofieets, but with a larger amplitude of the

effect.

A more complex problem to address is when an increase inntbgkof the stellar disk
is also accompanied by an increase in the ratio between @t keight of stars and that
of dust. This will produce not only changes in projectidfeets but also changes in the
dust corrections. An extreme case of such a change can bdreeethe diferences
in dust corrections between the “thin disk” and the “disk’heTstellar emissivity in
the thin disk is completely embedded in the dust disk, whitedisk has a layer of stars
extending above the dust layer. Consequently, the dustatns are less severe for the
disk than for the thin disk. Thus, when fitting a galaxy hawrlgrger ratio of the scale-
height of stars-to-dust, one obtains smaller correctionsdrrd“s{R), corrds{Re"), and

Anses for the same dust opacity and inclination.

In the case of bulges there are only two parameters definengebmetry: theféective
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Figure 5.18: The inclination dependence of the derivediSéndex ofbulgesdue to
dust dfects only (corrected for projectiorffects), for spherical bulges (axis-ratios of
1.0; black curves) and for the standard bulges with axis-safd0.6 (red curves). The
symbols represent the measurements while the solid lirepalynomial fits to the
measurements. Results are for the B band and for simulatmnssponding to volume
stellar emissivity described by a (de-projected) Séxsncfion withns®= 1. Left panel

is for 7, = 1.0 and right panel is for}, = 8.0

radius and the ellipticity of the bulge. Théective radius in the model was taken to
be much smaller than the radial scalelength of the stell (ind of the dust disk).
Essentially much of the stellar light from the bulge is stgilyrattenuated by the higher
optical depth in the centre of the disks. As long as the size@bulge remains within
these constraints, not much change in the dust correctren®@eseen due to changes
in the radial distribution. It is more likely that anyfects would be due to changes in
the vertical distribution fiecting the amount of stars seen above the dust layer. This can
be caused by either a largefective radius of the bulge, or by a more spherical bulge.
| tested the latterféect by producing a few simulations for bulges with axis raggual

to unity (spherical bulge). In Fig. 5.18 | show the results édgponential bulges, for
two cases of dust opacityy = 1.0 andrj, = 8.0. The curves showing the inclination
dependence of the corrected (for projectidfeets) Sérsic index are very similar for
both spherical (black curves) and ellipsoidal bulges (ades), for both optically thin

and optically thick cases. | therefore conclude that thietedity of the bulge does not
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significantly dfect the corrections for dusttects of the derived structural parameters
of bulges.

This has also consequences for the modelling of pseud@$suléseudo-bulges are
considered to be flatter systems, and have smaller sizegldssical bulges. My con-
clusions regarding the relative insensitivity of dust ectrons on the ellipticity and
effective radius of the bulge means that the corrections dittrege are also valid for

pseudo-bulges.

5.5 Application: the wavelength dependence of dust ef-

fects

One important application of my modelling is the predictafrthe wavelength depen-
dence of the #ects of dust. Recent observational work (Kelvin et al. 20H&,3ler et
al. 2013) has shown that for a population of disk dominatdaxies there is a distinc-
tive trend of increasing Sérsic index anteetive radius with increasing wavelength. In
the case of Kelvin et al. (see the red curves in Fig. 5.19)ekalts have been obtained
using single-Sérsic fits to 167600 galaxies measured evtigntly in theugrizYJHK
bandpasses using reprocessed Sloan Sky Survey Data R8kame and UKIRT In-
frared Deep Sky Survey Large Area Survey imaging data aMailxom the Galaxy
and Mass Assembly Survey (GAMA,; Driver et al. 2011). The niead galaxies have
been further divided into early-type and late-type galsxeccording the the K-band
Seérsic indewu-r color relation. For the late-type galaxies their avedaggends are com-
pared with the predictions of my models (black curves in Bidg9). For this purpose
| considered theorr®s obtained for disks simulations with, = 4.0 and for an av-

erage inclination of 60 The choice ofrfB = 4.0 was motivated by the analysis of the
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attenuation-inclination relation by Driver et al. (200W}o found an average dust opac-
ity for local universe disk galaxies OE = 3.8. A similar average value for comparable
stellar masses was also found by Grootes et al. (2013). Addgtive transfer analysis
of the UV to FIR SEDs of individual edge-on galaxies by Misii$ et al. (2001) and

Popescu et al. (2004) found similar valuesfér

1.2~ 1
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Figure 5.19: The wavelength dependence of the Sérsic ifidpxand &ective radius
(bottom) predicted to be measured on a disk population, altieet éfect of dust only
(black). The recent measurements from the GAMA survey, fka@tvin et al. (2012),
are overplotted in red. All the plots are normalised to theesponding measurement
in the r band.

The comparison between data and model predictionsffecteve radii indicates that
in both cases there is a trend of decreasing radius withasarg wavelength, with the
data showing a more pronounced decrease than the modetscoithd potentially indi-

cate that, in addition to the dudffects, there is an intrinsic stellar gradient, with disks
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being smaller at longer than at shorter wavelengths, asqgbeelddirom theories of disk
growth from inside out. This preliminary result would neede followed up with more
accurate determinations of disk sizes, which are perforareulggdisk decomposi-
tion. The caveat of this interpretation is that, althouglopation of disk dominated
galaxies has been isolated in Kelvin et al. (2012), one daexdude contamination
with bulges in late-type spirals. This would bias the restudivards smallerféective

radii at longer wavelengths, where bulges are more pronifsee also Hauller et al
2013), resulting in the same qualitative trend as fffiece of intrinsic stellar gradients.
Thus, a quantitative interpretation of these trends aheastaiting for more accurate

determinations of disk sizes and disk opacities.

The comparison between data and model predictions forc3adices shows again that
dust dfects can account for most of the trends shown in the dataaithall diference

towards the K band. As before, | mention that a quantitatbragarison of these trends
would require disk measurements obtained from bulge-desionhposition on higher

resolution data.

In the future, higher resolution data could allow selectidrpure disk samples, thus
excluding any contamination from bulges in late-type dpir&his would allow further
tests of my theoretical results. In addition, further tesia be refined by selecting

subsamples of low and high inclination galaxies.
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Dust Effects on Decomposed Disks and

Bulges

In this section | present and discuss tlikeets of dust on the process of decomposing
galaxy images and therefore on the photometric parametetscomposed disks and
bulges. Using Egs. 3.1.14, 3.1.15, 3.1.16 | relate this revofsmeasured photometric
parameters to those obtained in Chapter 5 (the apparergs/&iom fitting individual
components) in order to quantifyorr®’®, the dust &ects on bulge-disk decomposi-
tions. These fects are quantified for various vaIuesaét optical wavebands and two
values of bulge-to-disk ratio&/D, and measured for galaxies with exponential bulges

(Sect. 6.1) and de Vaucouleurs bulges (Sect. 6.2).

One of the main problems to be dealth with when doing bulg&-decomposition of

dusty galaxies is the dust-induced asymmetries in the ceHfaightness distributions,
in particular at higher inclinations. These asymmetries @esent in both the dust-
attenuated disk and bulge, as described previously in €h&apisee also Pastrav et al.

2013), and because of them, the position of the intensitk geas not coincide with the
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geometrical centre of the image. In addition, the positibthe peak intensity of each
dust attenuated component is shifteffetiently from the geometrical centre. Therefore
the combined image will have a peak intensity which will @de neither with the
geometrical centre, nor with the true position of the pedkrinity of either disk or
bulge. As a consequence, the resulting bulges and diskdeavilhperfectly subtracted
when performing bulge-disk decomposition with simple ghakemplates, irrespective
of the combination of functions used to fit the composite ayst (exponential plus
Seérsic or Sérsic plus Sérsic). As the tests with the sitgipeaks of disk and bulge left
as free parameters resulted in poorer fits than the case Wieeirgensity peaks are free
but constrained to be the same for both morphological compisn| opted for the latter

when performing bulge-disk decomposition.

6.1 Galaxies with exponential bulges

6.1.1 Fits with exponential+ variable-index Sersic functions

The first type of fit performed on the two-component simulagathxies consists of
an exponential plus a variable-index Sérsic function tier disk and bulge component,
respectively. Examples of bulge-disk decomposition pertal in this way are given in
Fig. 6.1.

| also show examples of resulting fits in the form of major anithon axis profiles
(upper and middle rows) and relative residuals (bottom riovHig. 6.2. One can see
the aforementioned asymmetries about the major axis, whizlease with increasing
inclination of the disk. The blue region in the outer disklie residual maps is due to

the fact that the simulations are truncated while the fitermcto infinity.

Another dfect which dfects the decomposition is the flattening of the radial profite
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Figure 6.1: Simulated images of galaxies wgpheroidal exponential bulgesand
B/D = 0.25 (left column) and corresponding decomposed disks angebulmiddle
and right columns). The bulge-disk decomposition fit wasedatith anexponential
plus a variable index Srsic function, at inclinations + coqi) = 0.3,0.7,0.9 (i = 46

(first row), 73 (second row) and 84third row)), forrfB =4.0.

the inner regions of dust attenuated disks, in particulahiigher values of dust opacity,
as already discussed in Chapter 5 (see also Pastrav et &)). 20lhen such disks exist
in isolation (without a bulge) and are fitted with an exporedritinction, the depression
of the surface-brightness in the centre of disks resultditnsgth an exponential model
having a larger scalelength than the intrinsic one. Howerehe presence of a bulge,
the flattening of the disk profile in the centre is incorrecthynpensated by stellar light
from the bulge. This can be seen in Fig. 6.3, where | plot exesngf relative residuals
between the simulated single dusty disks and corresporaingmposed disks. The

blue region in the centre (far= 46° and 73) is due to the exponential form of the
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decomposed disk which rises above the flattened centraredithe simulated atten-
uated single disk. At lower dust opacities, when the flattgraf the disk is small and
happens within onefiective radius of the bulge, the fitting routine will transérough
light from the bulge to reasonably compensate for the flatgeof the disk. Therefore
the derived scalelength is closer to (or slightly smallanfhthe intrinsic scalelength of
the disk (measured at the same inclination in the absencestj.dAt higher optical
depth, however, when the disk is optically thick up to largdiir beyond the ective
radius of the bulge, there is still a transfer of light frone thulge to the disk, but not
enough to compensate for the more pronounced flatteningefidre, to account for the
remaining depression in the surface-brightness, therrewtill tend to overestimate the
scale-length of the decomposed disk (with respect to thdedsscase), as in the case
of a single disk analysis. However, the overestimation lallsmaller than in the case
of a single disk. To conclude, the derived scalelength of @agosed disk is close
to the intrinsic one at smaller opacities and is overesthat higher opacities. | note
here that this #ect is not visible in Fig. 6.3, since the outer regions of tiekslin the
residual maps are dominated by th&elience between the truncated simulation and the
untruncated model. However, in all cases the derived dealgths of decomposed disks

will be smaller than the derived scale-lengths in the abseha bulge (see Fig. 6.4).

Conversely, the decomposed bulge will be slightly moreredeel than in reality, since
light from the bulge has been transferred to the simulatell, desulting in a larger
effective radius than in the case of a pure attenuated bulgd-{ge6.6). As expected,
the correctiongorr®® are larger in the B band than in the K band. The derived Sérsic
index of bulges seems to be more robust to the decompositanegs (see Fig. 6.5),
even in B band. The results from Figs. 6.4 to 6.6 are f&/B® = 0.25. The same
analysis performed on simulations haviBgD = 0.5 show very little diferences in the
results, indicated thatorr®/P is relatively insensitive to the exact value of the bulge-to

disk ratio.
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6.1.2 Fits with two variable-index Srsic functions

For bulge-disk decomposition performed with two variaildex Sérsic functions there
is an extra free parameter for fitting the disk componentctvinesults in less transfer
of light from the bulge to the disk, and therefore in a solatighich is closer to single
disk and single bulge cases. Examples of resulting fits ifidire of major- and minor-

axis profiles (upper and middle rows) and relative resid(tastom row) are presented
in Fig. 6.7. In this case, a more robust decomposition isineth which can be noticed

from Fig. 6.8, for the decomposed disks.

As shown in Chapter 5 (see also Pastrav et al. 2013), thenflagfef the central parts of
single disks due to attenuation is fitted with a Sérsic inukexng a lower value than the
intrinsic one. When a bulge is also present, GALFIT will findaution with a slightly

larger Sérsic index than for the single disk (see Fig. @h8jause light transfer from
the bulge still occurs for all opacities. However, as for 8&rsic fits of single disks
(see Sect. 5.1.2), the Sérsic index will also decreaseindtieasing opacity, just with a
small dfset from the single disk case. Because of this the deriffedteve radii will be

close (or slightly smaller) to the ones derived for singkkdj as shown in Fig.6.10.

Since a fraction of the light from the bulge is transferredht® disk, their profiles will

be less peaky than in the case of single bulges. Howeverubedhe transfer fraction
is small, this results in only a small overestimate of theaive radii (see Fig. 6.12).
The derived Sérsic index of the bulge is relatively insewvisito the existence of a disk,

meaning the solution is very close to that derived for sitgliges (see Fig. 6.11).

The results presented in Figs. 6.9 to 6.12 areBD = 0.25. A similar analysis per-
formed on simulations made witB/D = 0.50 shows that a more prominent bulge
does not significantly change the resultsaomr®P. Thus, irrespectively of the fitting

functions (exponential plus Sérsic or Sérsic plus $gtmilge-disk decompositions of
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systems containing exponential bulges are robust agaiesact value oB/D ratio.

All the corrections obtained for both exponential plussBefits as well as for two

variable Sérsic functions are given in Tables C.1 to C.athfAppendix C.

6.2 Galaxies with de Vaucouleurs bulges

In the case of de Vaucouleurs bulges the resultéor®’® show several dierences
from the case of exponential bulges. Firstly, the amplitatithe corrections is larger
for any given inclination and opacity. This means that fghar Sérsic indices the de-
composition between disk and bulge starts to be biased n8Bgohe trends are noisier
for the extreme cases and less well defined. Finally, uniistesns with exponential
bulges, the results depend on tBED ratio, with the amplitude of the corrections in-
creasing for largeB/D values.

Examples of plots with the corrections are shown in Figs3®15 for disk scale-
lengths, bulge fective radii and Sérsic indices, corresponding to exptalerseérsic
fits. In the case of a fit performed with two Sérsic functicesthe parameters are less
constrained during the fitting procedure, this results ienenoisier and less defined re-
sults. | therefore caution the reader that these resuliesseeliable, especially for high
values ofoB, for the derived bulgefective radii and Seérsic indices.

All the corrections obtained for both exponential plussg&fits as well as for two vari-

able Sérsic functions are given in Tables C.21 to C.40 frgppekdix C.
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6.3 Dust dfects on single 8rsic fits of galaxies

This part of my study is motivated by the fact that singles8&fits are commonly
used in image analysis (e.g. Hoyos et al. 2011, Simard et @l1,2Kelvin et al.

2012, Lackner & Gunn 2012, Bruce et al. 2012, Bernardi et &122 Haul3ler et
al. 2013). This is usually done for large sample of galaxigk warginal resolution,
where morphological components cannot be clearly sepidiénguished, or where a

two-component fit is not a significant improvement over a lgrggrsic fit.

| show here that the derivedfective radius of a composite galaxy fitted with single
Seérsic functions is strongly underestimated. This candas $n Fig. 6.16, where the
effect is visible for both the B and the K bands. The strongé&steappears for the
optically thinner cases, where the bulge is biasing the gémselution of the fit. For
galaxies with higher optical depth the attenuation due t&t duflattening the profiles
in the centre of the galaxy, making th&fext of bulges less pronounced, and therefore
bringing the results of single Sérsic fits closer to the effalctive radius of the disk. The
effects strongly depend on thigyD parameter, with higher values of tBgD resulting

in a stronger underestimation of galaxjestive radii, for the same inclination and dust
opacity (see the tlierences between the upper and lower plots in Fig. 6.16, ftr bo
bands). All the corrections obtained for single Sérsicditgalaxies with exponential

bulges are given in Tables D.1 to D.10 from Appendix D.
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6.4 Application: the inclination dependence of dust ef-

fects

One important application of my modelling is the predictfonthe inclination depen-
dence of the #ects of dust on the derived scale-lengths of disks. To coengrpre-
dictions with observations | used the photometric datavadrby Simard et al. (2011)
for galaxies from the Legacy area of the Sloan Digital Skyw8u(SDSS) Data Release
7. In total, Simard et al. performed bulge-disk decomposgiing andr bands for
1,123 718 galaxies using threeftiérent type of fits: an exponential disk plus a de Vau-
couleurs bulge, an exponential disk plus a Sérsic bulgeaaiagle Sérsic fit. | used the
measurements in band for exponential scale-lengths derived from fits witheapo-
nential disk plus a Sérsic bulge. From these | selectedttelyneasurements for which
these fits represent a significant improvement over a sirgg&fit, as listed by Simard
et al. | also selected galaxies with redsh#ts 0.08 from the resulting sample. This
gave me a sample of 117833 galaxies. From this, galaxieBylih< 0.35 were further
selected. This criterion was applied to ensure a higheragiitity of selecting a sample
of bonafide spiral disks. This left me with a sample of 3855Bugas with measured
exponential disk sizes, integrated magnitudes and inaing Since the inclinations
listed in Simard et al. (2011) are not corrected for progactfects (due to the vertical
distribution of stars), | re-calculated these by applying torrectiongorrP™ from my

model, as listed in Chapter 4 - Sect. 4.1 (see also Pastrav2iaEs).

In Fig. 6.17 | show the size-luminosity relation for this gae as plotted with black
stars. A well defined correlation can be seen, with more lomsngalaxies having
larger sizes. | also plotted with red crosses the data quorebng to galaxies with disk
inclinations 1- cosf) > 0.8. It is interesting to see that the red points occupy only the

brighter part of the correlation, with most of the points imgvdisk magnitudes brighter
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than—-17. No red points exist for the very faint end of the correlati This suggest
that the galaxies with the smaller axis-ratios are biase@tds more luminous galax-
ies, which, according to size-luminosity correlation, ateo bigger (more extended)
galaxies. | made similar tests for the other bins in inclova, where | found no bias.
Because of this | decided to exclude the galaxies witltds{) > 0.8 and only compare
the prediction of my model with data for inclinations in tlage 1- coqi) < 0.8. This

left me with a sample of 33770 galaxies.

To compare the model predictions with the data | derived tieeamye exponential scale-
length for each bin in inclination, where the bins were tateheA cos{) = 0.05. For

the model predictions | considered the whole chain of coioes
corr(Ry) = corP(Ry) * corf{Ry) = cor®’P(Ry) (6.4.1)

whereR; is the exponential (radial) scale-length of the stellak di®rrPi(Ry) are the
projection éfects listed in Chapter 4-Sect. 4chrrd“S{R,) are the &ects of dust on the
scale-length of disks seen in isolation, as listed in ChdpteSect. 5.1, andorr®/P(Ry)
are the #ects of dust on the scale-length of disks seen in combinatitma bulge, as
derived in Chapter 6 - Subsect. 6.1.1. As in Sect. 5.5, theections for an average
population of spiral galaxies were calculated ftér: 4.0. The choice for this value
of dust opacity was motivated by the analysis of the atteanahclination relation by
Driver et al. (2007), who found an average dust opacity foalaniverse disk galaxies
of Té = 3.8. A similar average value for comparable stellar massesalgasfound by
Grootes et al. (2013). Moreover, radiative transfer analgbthe UV to FIR SEDs of
individual edge-on galaxies by Misiriotis et al. (2001) dwjpescu et al. (2004) found

similar values forr..

In Fig. 6.18, | present the comparison of my model predidianth the data from

Simard et al. (2011). Overall, the data show the same moiwitacrease in disk sizes
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with inclination as predicted by the model. While this iraties that on average my
model predictions can account for the trends seen in the datere detailed analysis
of the inclination dependence of disk sizes would requirtd lbanore accurate determi-
nation of disk scale-lengths and an analysis done on anteleabject case. From the
point of view of the data, a more accurate determination alestengths would require
higher resolution images, as will soon become availabljnfXdSTA/VST. From the
point of view of the analysis, corrections to each data psitauld be applied, accord-
ing to the dust opacity of each galaxy. This, in turn, recaigletermination o%,;. For
galaxies with available panchromatic integrated lumityodensities, determination of
rfB can be obtained by using the library of radiative transfedet&EDs of Popescu
et al. (2011), the same model that was used here to deriveuitecdrrections. Since
the fits to the SEDs need to be scaled according to the size afisk, this becomes an
iterative problem to solve. The use of this approach allawsafself-consistent determi-
nation of both intrinsic parameters of galaxies derivedanfrglobal measurements and
structural parameters derived from images. For galaxigsowt measurements of inte-
grated dust luminosities, the dust opacity can be derivealysisom optical data, using
the method of Grootes et al. (2013), which was calibrateddaygithe same radiative
transfer model of Popescu et al. (2011), again allowing feel&consistent analysis of

both integrated quantities and structural properties.

Using the same sample of 33770 galaxies considered for theeadmmparison, | used
the same approach, this time to study the inclination degpecelof bulge #ective radii.
| derived the average bulgefective radius for each bin in inclination, while for the

model predictions | considered again the whole chain ofemions:

corr(RE") = corP(RE) x cor®s{(RE™) + cor/P (R (6.4.2)

88



CHAPTER 6

whereRgff is the dfective radius of the stellar bulge. In Fig. 6.19, | preseet ¢bm-
parison of my model predictions with the data from Simardle{2011) for the bulge
effective radii. As one can see, unlike disks, the model prigdtistfor the total dust cor-
rections do not exhibit a strong dependence with inclimatay the dfective radius of
the bulge. Therefore one does not expect any trend for thggeraf inclinations, which
overall can be seen in the data (blue curve).

As the photometric data derived by Simard et al. (2011) ate available ing andr
bands (data available from other studies are likewise @viglin maximum two wave-
bands), a study of the dependence of disk gimége dfective radii with wavelength is

not be possible at this point.
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Figure 6.2: Major- and minor- axis profiles of dusty galaxigsper and middle rows)
with B/D = 0.25, andrg = 4.0, in theB band. Fits are done with aexponential
function (for thedisk component) and &ariable-index Sersic function (for theex-
ponential bulge). Solid and dashed curves are for simulations and correspgtiits,
respectively. The cuts were taken parallel and perperalicalthe major axis of the
simulated image, through the intensity peak, at inclimegi@ — cogi) = 0.3,0.7,0.9
(i = 46°,73,84°). The light green line shows a cut through the geometricatreeof
the image.Lower row: Corresponding relative residual@ﬂs{%), at the same in-
clination and opacity as the profiles. The red lines showataid vertical cuts through
the geometrical centre of the image.
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Figure 6.3: Relative residuals between Band simulated image of a single disk
and the corresponding decomposed d@‘rgﬁ%), for B/D = 0.25 andrg, = 4.0, at
inclinations 1- cogi) = 0.3,0.7,0.9 (i = 46, 73,84 degrees). The red lines show radial
and vertical cuts through the geometrical centre of the anag
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Figure 6.4: Dust flectscorr®’P on the derived scale-length of decomposisks for
B/D = 0.25. The symbols represent the measurements while the sw&ldre polyno-
mial fits to the measurements. The plots represent the ratisden the scale-lengths
of apparent decomposed and single di§k§%§d andRgppd, respectively, as a function
of inclination (1- cog(i)), for B and K optical bands. Amexponential (disk) plus a
variable index Sersic (bulge) distributions were used for image decompositiohe T
black curves are plotted fmé = 0.1,0.3,0.5, 1.0 (from top towards the bottom), while

the other curves correspondié): 2.0 (green), D (red), and 8 (blue).
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Figure 6.5: Dustectscorr®P on the derived Sérsic index of decomposggonential
bulges for B/D = 0.25. The symbols represent the measurements while the s |
are polynomial fits to the measurements. The plots repréisenliference between the
derived Sérsic index of decomposed and single bul@%ﬁf/ b andng‘;f;b, respectively,

as a function of inclination (2coq(i)), for B and K optical bands. Aexponential(disk)
and avariable index Sersic (bulge) distributions were used for image decomposition.

The black curves are plotted fof = 0.1,0.3,0.5, 1.0, while the other curves correspond
torl, = 2.0 (green), 4 (red), and & (blue).
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Figure 6.6: Dust #ectscorr®P on the derived fective radius of decompos&xpo-
nential bulgesfor B/D = 0.25. The symbols represent the measurements while the
solid lines are polynomial fits to the measurements. Thespigpresent the ratio be-
tween the #ective radii of apparent decomposed and single bulggsy” andRet |
respectively, as a function of inclination €1coq(i)), for B and K optical bands. Aax-
ponential (disk) and avariable-index Sersic (bulge) distributions were used for image
decomposition. The black curves are plottedﬂ‘@rz 0.1,0.3,0.5, 1.0, while the other

curves correspond tf.f3 =2.020 (green), D (red) and 8 (blue).
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Figure 6.7: Major- and minor- axis profiles of dusty galaxigsper and middle rows)
with B/D = 0.25, andrf, = 4.0, in theB band. Fits are done with twwariable-index
Sérsicfunctions, one for thdisk component and another one for trgonential bulge
Solid and dashed curves are for simulations and correspgriits, respectively. The
cuts were taken parallel and perpendicular to the major @ixtee simulated image,
through the intensity peak, at inclinations-Xoqi) = 0.3,0.7,0.9 (i = 46°,73, 84°).
The light green line shows a cut through the geometricalresitthe image.Lower
row: Corresponding relative residua%), at the same inclination and opacity
as the profiles. The red lines show radial and vertical cutaih the geometrical centre
of the image.
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Figure 6.8: Relative residuals between Bwand simulated image of a single disk
and the corresponding decomposed d%), for B/D = 0.25 andeB =40, at
inclinations 1- cogi) = 0.3,0.7,0.9 (i = 46,73,84 degrees). The red lines show radial
and vertical cuts through the geometrical centre of the anag

04b B/D=0.25 B |l B/D=025 Ko

sers
app,d

sers,B/D
opp,d

70.2 1 1 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
1—cos(i) 1—cos(i)

Figure 6.9: Dust #ectscorr®’® on the derived Sérsic index of decomposisks, for
B/D = 0.25. The symbols represent the measurements while the sudisl dre poly-
nomial fits to the measurements. The plots represent ftiiereince between the de-
rived Sérsic index of decomposed and single diag‘;é;f/ P and Nappd respectively, as
a function of inclination (1- coqi)), for B and K optical bands. Two variable Sérsic
index functions were used for image decomposition. Thekbtacves are plotted for
rfB = 0.1,0.3,0.5, 1.0, while the other curves correspondr@): 2.0 (green), 4 (red),

and 80 (blue).
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Figure 6.10: Dust fectscorr®’® on the derived @ective radii of decomposedisks
for B/D = 0.25. The symbols represent the measurements while the sudigl &re
polynomial fits to the measurements. The plots represematiebetween theftective
radii of the apparent decomposed and single digk,i” and Rl . respectively, as
a function of inclination (1- coqi)), for B and K optical bands. Two variable Sérsic
index functions were used for image decomposition. Thekbtacves are plotted for
TfB = 0.1,0.3,0.5, 1.0, while the other curves correspondrfg): 2.0 (green), 4 (red),

and 80 (blue).
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Figure 6.11: Dust fectscorr®’® on the derived Sérsic index of decomposegbo-
nential bulges for B/D = 0.25. The symbols represent the measurements while the
solid lines are polynomial fits to the measurements. Thesplepresent the fierence
between the derived Sérsic index of decomposed and sintgesn>~>"" andnsers
respectively, as a function of inclination {lcoqi)), for B and K optical bands. Two
variable Sérsic index functions were used for image deasitipn. The black curves
are plotted forry = 0.1,0.3,0.5,1.0, while the other curves correspond#p = 2.0

(green), 40 (red), and & (blue).

95



CHAPTER 6

Figure 6.12: Dust fectscorr®’P on the derived fective radius of decomposexpo-
nential bulgesfor B/D = 0.25. The symbols represent the measurements while the
solid lines are polynomial fits to the measurements. Thespigpresent the ratio be-
tween the #ective radii of apparent decomposed and single bulggs,” andRe! |
respectively, as a function of inclination {lcoqi)), for B and K optical bands. Two
variable Sérsic index functions were used for image deasitipn. The black curves
are plotted forr, = 0.1,0.3,0.5,1.0, while the other curves correspondp = 2.0
(green), 40 (red), and & (blue).
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Figure 6.13: The ratio between the scale-lengths of therappdwith dust) decom-
posed galaxy disks (witde Vaucouleurs bulgesB/D = 0.25), R;/°,, and the scale-
lengths of apparent single disk imagBg,nq, as a function of inclination (1-cagj, for
the B and K optical bands. An exponential (disk) and a vaeiahdlex Sérsic (bulge)
distributions were used for image decomposition. The blawkes are plotted for
TfB = 0.1,0.3,0.5, 1.0 (black), while the other curves correspondrgo: 2.0 (green),
4.0 (red) and 8 (blue).
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Figure 6.14: The ratio between thé&extive radii of the apparent (with dust) decom-
posedde Vaucouleursgalaxy bulgesB/D = 0.25), REI%/°, and the &ective radii of
apparent single bulge imagéggpb, as a function of inclination (1-cagj, for the B and

K optical bands. An exponential (disk) and a variable indessi& (bulge) distributions
were used for image decomposition. From top to bottom, threesuare plotted for

¢, = 0.1,0.3,0.5,1.0 (black) and 2 (green).
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Figure 6.15: The dierence between the derived Sérsic index of the decompesed

Vaucouleursgalaxy bulges®/D = 0.25),n;>='°, and the derived Sérsic index of the

dusty single bulge imagesngg[fb. An exponential (disk) and a variable index Sérsic

(bulge) distributions were used for image decompositiomont-top to bottom, the
curves are plotted fozrfB =0.1,0.3,0.5,1.0 (black) and 2 (green).
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Figure 6.16: Dust fectscorrsS on the derived ective radius of galaxies fitted with
single Sersic functions. The symbols represent the measurements while the sadigl lin
are polynomial fits to the measurements. The plots reprabkentatio between the
effective radius of a bulgedisk system and a single dingﬁp andRgappg, respectively,
as a function of inclination (% coqi)), for the B and K optical bands and two values
of B/D (0.25 - upper row; (b - lower row). The black curves are plotted fo& =
0.1,0.3,0.5, 1.0 (from the bottom towards the top), while the other curv&?‘.sfarrfB =
2.0 (green), D (red), and 8 (blue).

98



CHAPTER 6

100.00
10.00 }
E‘ L
X, 1.00¢
x’ :
0.10
0.01nlnllv’n\mwn|||.|.|.|.|.|.|.I...
—-24 =22 -20-18 =16 =14 =12 =10
M [magn.]
d

Figure 6.17: Disk size-luminosity relation for a sample alaxies selected from Simard
et al. (2011). Galaxies with inclinations-1cosf) > 0.8 are overplotted as red crosses.
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Figure 6.18: Average inclination dependence of disk sioesaf sample of galaxies
selected from Simard et al. (2011) (blue curve). Overptbitteblack are the predictions
of my model for a disk population, scaled to the averagedslimkderived from the data,

at 1- cosf) = 0.6.
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Figure 6.19: Average inclination dependence of bulfeative radii for a sample of
galaxies selected from Simard et al. (2011) (blue curve)er@otted in black are the
predictions of my model for a bulge population, scaled toaheraged bulgefiective

radius derived from the data, at-Icos() = 0.6.
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Summary and Conclusions

In this thesis | presented the results of a study to quantiéydfects of dust on the
derived photometric parameters of disks and bulges inlgpalaxies. In my approach
| followed the same path observers do, but instead of reaj@®aused simulated ones,

produced by radiative transfer techniques.

The simulations were produced as part of the large librargust and PAH emission
SEDs and corresponding dust attenuations presented irs@ope al. (2011). All

the simulations were calculated using a modified versiorhefray-tracing radiative
transfer code of Kylafis & Bahcall (1987), which includes A fieatment of anisotropic
scattering. The simulations were produced separatelyltostellar disks, bulges, and

young stellar disks, all seen through a common distributifoahust.

The intrinsic volume stellar distributions were descrillsdexponential functions in
both radial and vertical directions for the disks and by dgjqrted de Vaucouleurs
functions for the bulges. The corresponding dust distiiimg were described by dou-

ble (radial and vertical) exponential functions for the st disks of the model. Apart
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from these already existing simulations additional one® lieeen produced for the pur-
pose of this study. These are simulations of bulges correipg to general Sérsic

functions with various Sérsic indices.

| fitted the simulated images of disks and bulges with 1D arealynctions available in
GALFIT, the same ones observers use when fitting real galaages (exponentials
variable index Sérsic functions or de Vaucouleurs digtins). | showed that, even in
the absence of dust, these simple distributions wouledirom those of real galaxies
due to the fact that they describe infinitely thin disks, widisks and bulges have a

thickness. | called thesdfectsprojection effects

The approach adopted in this study was to first separateqgbiamjefrom dust éects,
while in the second stage the latter were separated fromefliests on bulge-disk de-
compositions. Thus, | first derived the projectioffieets, by calculating the change
between the intrinsic parameters of the volume emissivitythose measured on dust-
less images. Subsequently, | derived the dffetcés by calculating the change between
the parameters measured on dustless and dusty images;tiesgefor the same in-
clination and wavelength. The total change in parameteregbetween the measured
ones on dusty images and the corresponding parameters gblilme stellar emis-
sivity was written as a chain of corrections (Eq. 3.1.4,%.8.1.6 or Eq. 3.1.7, 3.1.8,
3.1.9). Finally, | quantified the dust projection dfects on bulge-disk decompositions
by considering the following types of fits: i) fits with an infiély thin exponential plus
a variable-index Sérsic function for the disk and bulge ponent, respectively, and ii)
fits with two variable-index Sérsic functions for both thiskdand the bulge.

The dust &ects on bulge-disk decompositions were derived by calicgdahe change
between the parameters measured on decomposed disks ged Aatl the ones mea-
sured on single dusty disks and bulges. These were conntectied previous changes

(due to dust and projectiortfects) by adding another term in the chain of corrections

102



CHAPTER 7

(Eg. 3.1.10, 3.1.11 or Eq. 3.1.12, 3.1.13).

| showed that one advantage of this approach is that it pesvadmore robust quan-
tification of the dust fects. In particular | showed that the term related to pramect
effects is &ected by variations in the geometrical parameters of thewelstellar emis-
sivity, including the truncation radius, while the termateld to dust #ects is relatively

insensitive to such factors.

The main results on the dudftects ornsingle disks and bulgesre as follows:

Disks

e The derived scale-length of dusty disks fitted with exporahinctions is always
greater than that obtained in the absence of dust, with thditaiche of the #&ect
increasing with the central face-on dust opacétyof the disk and with inclination,
and with decreasing wavelength. The increase is very sordt values ofré or
longer wavelengths, steepens for intermediate valueé of higher inclinations,

and flattens again for very high valuesnéfand shorter wavelengths.

e The derived central surface-brightness of dusty diskslfitteéh exponential func-
tions is always fainter than that obtained in the absencestf avith the amplitude
of the efect increasing with[, of the disk and with inclination, and with decreas-

ing wavelength.

¢ At low to intermediate inclinations, up to-dcoqi) = 0.65, the derived axis-ratio
in the presence of dust is the same as the intrinsic axis;mhich, in turn, is the
same as the axis ratio of the infinitely thin diskgi). It is only at higher inclina-
tions and higher dust opacities that the dust startffextthe derived axis-ratios,

in the sense that the measured ratios are lower than thesponéing intrinsic
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values. This means that dust makes disks appear slightigehthan they are in
reality. Nonetheless, even at higher inclinations and dpatities, the fects due
to dust are smaller than projectiofiexts. Overall, the correction from tice i)
term is dominated by the increase in the axis ratio due to ¢inical distribution

of stars.

e The derived Seérsic index of dusty disks fitted with Séraictions is, for a broad
range ofrg and inclinations, smaller than that obtained in the absefdast. The
trend is for the Sérsic index to decrease with increasiolination andrfB. Only at
very high opacitiesﬂ:3 = 4.0 and 80) and close to the edge-on view is the derived
Seérsic index larger than that obtained in the absence df dnd the trend with
inclination is reversed. At low inclinations the deviatsinom exponentiality are
mainly due to dustfects while at higher inclinations, both dust and projection

effects dect the derived Sérsic index.

e The derived #ective radius of disks fitted with Sérsic functions is alwayeater
than that obtained in the absence of dust, with the amplitditiee fect increas-

ing with rfB of the disk and with inclination, and with decreasing wanghkh.

e The dfects of dust on the derived axis ratios are the same for thecSind ex-

ponential fits.

Thin Disks

e The trends in the derived scale-length afié&ive radius of thin disks fitted with
exponential and Seérsic functions, respectively, arelamid those obtained for
disks. However, the amplitude of th&ect is more pronounced, even when the

comparison is done at the same optical wavelength. In the ahge the trend
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with wavelength is non-monotonic, due to the bump in thenetibn curve at
the 2200 A. The derived Sérsic index is always smaller thahabtained in the

absence of dust, and has a monotonic decrease with incgeaslimation andrf.

¢ | also showed corrections for théa line, both for the case of exponential and

Seérsic fits.

Bulges

e The dfects of dust do not seem to strongly depend on the exact viihe 8érsic
index corresponding to the intrinsic volume stellar enviggi ng*". Only at very
high values oij**and close to the edge-on view do thieets of dust start to

deviate from the trends seen at lowg?™

e The dfects of dust are completely insensitive to the truncatidiusaof the bulge,
in strong contrast to projectiorffects, which critically depend on the choice of

truncation radius.

e The dfects of dust are also insensitive to the ellipticity of thégleu In particular
spherical or ellipsoidal bulges seem to require the samecions for the fects

of dust.

¢ Dust does not significantly change the derived Sérsic imddlges, for a wide
range ofrfB and inclinations. Only at very higfg and close to the edge-on view is
the derived Sérsic index of bulges smaller that that obthin the absence of dust
(the Sérsic index is underestimated). The trend is for #rsi§index to decrease

with inclination andr,.

e Similarly, dust only induces small changes in the derivéelative radius of bulges.

The radii are higher than that obtained in the absence of diasttrend is for the
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effective radius to increase witt},

e The overestimation of theffective radii is more pronounced for de Vaucouleurs
bulges than for exponential bulges, while the underesiimatf the Sérsic indices

is more pronounced for exponential bulges than for de Valecws bulges.

In the optical range, where both a disk and a thin disk aretemjtl recommend the
following. For correcting the structural parameters oficgdtimages in broad-band
continuum light, dust corrections for the “disk” (and “balyy component should be
used. The corrections for the thin disk in the optical shaully be used for correcting
narrow-band optical images of line emission (Balmer or tegblines), by interpolat-

ing between the optical wavelengths tabulated here (exoepthe Hx line, for which

corrections are already explicitly listed in the tablesheTmain application of my dust
corrections for the thin disk is for UV broad-band imagindiese this morphological

component dominates the bolometric output and appeardtive spiral galaxy images.

| used the derived corrections for single disks to comparemuoglel predictions for the
wavelength dependence of dufiteets with similar trends seen in recent observational
data coming from the GAMA survey (Kelvin et al. 2012). Theulesof this comparison
for Sérsic indices andfiective radii show that dustlects can account for most of the
trends seen in the data, with some additional room for igitigradients in the stellar

populations.

The main results for dustiects ondecomposed disks and bulgeare the following:

Galaxies with exponential bulges

e The derived scale-length of a decomposed disk (obtainexd fits of type i. - an

infinitely thin exponential plus a variable-index Sérsimétion for the disk and
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bulge component) is smaller than the derived scale-lenigihsngle disk (in the
absence of a bulge).

e The derived #ective radius of a decomposed bulge (obtained from fits @ typ

is larger than theféective radius of a single bulge (in the absence of a disk).

e The derived Sérsic index of a decomposed bulge (obtaired fits of type i.) is

similar to that obtained in the absence of a disk.

e The derived #ective radius of a decomposed disk (obtained from fits of tipe
- fits with two variable-index Sérsic functions for both tilisk and the bulge) is

closer to the single disk solution (in the absence of a bulge)

e The derived #ective radius of a decomposed bulge (obtained from fits o tiyp
is slightly larger than thefeective radius of a single bulge (in the absence of a

disk).

¢ The correctiongorr®’® are relatively insensitive to the exact value of Byd.

Galaxies with de Vaucouleurs bulges

e The amplitude of the correctiom®rr?/P is larger than in the case of systems with

exponential bulges.
e The results strongly depend on the exact value oBH®.

e The trends with inclination are noisier than in the case steys with exponential

bulges.

The predictions for the inclination dependence of diskssizere compared with obser-

vational data from a sample selected from Simard et al. (R0khowed that on average
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the model can account for the trends seen in the data. | wésdd@commend that for
more detailed studies of disk sizes, an analysis on an ebjeobject case should be
involved, in conjunction with determinations of disk og#es. Self-consistent determi-
nations of both intrinsic disk sizes and dust opacities canlidained using the library
of model SEDs of Popescu et al. (2011) or the method of Gragitas (2013), since
these have been obtained with the same radiative transfiglrtiat was used to derived

the corrections presented in this work.

All the corrections derived here are based on high resaiigimulated images. With
decreased resolution | expect these corrections to chém§egure work | will quantify
the dfect of resolution on the derived corrections, both for smjsks and bulges, as
well as for decomposed components by degrading the resplofi the existing sim-
ulated images, and performing new fits. | will then comparedirived photometric
parameters obtained forftkrent resolutions with those obtained on higher resolution
images. As already mentioned in Chapter 3.2, this will pite\a new set of corrections,
which can be used in the chain correction approach. For theedescale-length or
effective radius of disks | will also use a cross-calibratiortimod. This would imply
fitting the integrated panchromatic SEDs of galaxies imageldwer resolution with
the modelling tool of Popescu et al. (2011), whereby the gfzbe disk will be a free
parameter of the fit. The derived size of the disk will be thempared with the size
directly measured on the optical images, using surfaggibress photometry analysis,
and corrected for thefkacts of dust and projectiorifects using the corrections derived
in this thesis on higher resolution simulations. Any dipemecies between the two mea-
sures will give us the corrections due to resolution.

Another extension of this study would be the quantificatibrlast dfects on barred
galaxies, which would require the production of simulatedges of composite sys-
tems containing bars in addition to bulges and disks, anal pleeform bulge-bar-disk

decompositions. | expect changes in the derived photoogdiiameters of the bulges
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due to the presence of a bar.

All the corrections derived as a result of this study, foradhacities considered and
at different wavelengths, are listed in the tables given in the Agiges as follows:
projection dfects -Appendix A; dust dfects on single disks and bulge8ppendix B;
dust éfects on decomposed disks and bulgdppendix C; dust dfects on single Sérsic
fits of galaxies -Appendix D. The corrections are provided in form of ¢heients of
polynomial fits to the corrections as a function of inclioati

The combined set of corrections derived as a result of thdygitesented in this thesis
provides a useful and easy to apply tool kit that can be usedbbgrvers on real images
to accurately recover the intrinsic photometric paransetérdisks and bulges in spiral

galaxies.
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The corrections for projection effects
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Table A.2: Projection effects corrP™! on
Table A.1: Projection effects CorrprOj on the derived axis ratios of thdisk. Results

the derived photometric parameters of tifd€ listed as cdicients of polynomial fits
disk: scale-lengths and central surfack andbo (Eq. 4.1.1.1) at dferent optical
brightnesses. Results are listed asftoeWavelengths, corresponding to thieetive
cients of polynomial fitsa, (Eq. 3.1.19) at wavelength of B,V,I,J,K bands.

different optical wavelengths, correspond- Disk
ing to the dfective wavelength of B,V,1,J,K_(exponential fltg)
bands. >
Disk (ex%QnentiaI fits) a% 1.000
Ro ASB a 0.062
; s i

a | 1.000 -0.005 as )
a; | 0.005 -0.736 =1 -10.067
a; | -0.055 0.863 as 6.219
az | 0.352 0.825 bo 1.800

as | -0.699 -4.004 \Y
as | 0.497 2.542 Qo 1.000
\Y a 0.112
a | 1.000 -0.006 & -1.403
a; | 0.010 -0.740 as 6.462
a | -0.101 0.703 a -11.075
az | 0.508 1.524 as 6.591
L g R —
% ) o 1.000
a | 1.000 -0.005 20 0.354
a; | 0.026 -0.917 a -3.917
a; | -0.239 1.789 as 15.437
az | 0.970 -1.652 a -24.016
aq | -1.547 -1.135 as 13.120
ag 0.912 1.390 b?] 1.800
a | 1.000 -0.004 Qo 1.000
a; | 0.032 -1.102 a 0.199
a, | -0.292 2.813 & -1.876
as | 1.164 -4.469 as 7.766
2185 5617 Sl e
o — by 2.000
a | 1.000 -0.004

a | 0.037 -1.230 Qo 1.000
a, | -0.310 3.120 & 0.456
as | 1.232 -4.717 & -4.612
AR T
S ' as 14.786
bo 2.200
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~ Table A.4: Projection effects corrP™l on
Table A.3: Projection effects corr?™ the derived photometric parameters of the
on the derived photometric parameters gliige: effective radius and Sérsic index.
the disk: effective radius, central surResults are listed as ciieients of polyno-
face brightnesses and Sérsic index. Rexal fits a; (Eq. 3.1.19) for four dierent
sults are listed as céigients of polyno- nsersof the intrinsic volume stellar emissiv-
mial fits & (Eq. 3.1.19) at dferent optical iy and two diferent truncation radii &'

wave:engtﬂs,fcorrespongin%tO théeetive ang 168", Results are independent of op-
wavelength of B,V,1,J,K bands. tical waveband.

EiSK (Sersic fits) _ Bulge (Srsic fits)
B Ro ASB) ni 3R(e)ff ngers Re: nsers
e i

a | 1.000 0.022 1.000 ao T 1;024 0.760
a, | 0.019 -0.641 -0.023 ao 211.009 1.604
a (13328 Cl)ggg 8‘1128 o 410.875 3.123
a - . . 8 10.702 5.490
a, | -1.840 -4.709 -4.709 X
% 0891 3375 0.000 10R"" | ngers ngf nsers
a | 1.000 0.022 1.000 ao 111.212 0.860
a, | 0.024 -0.671 -0.041 do 211.200 1.829
a, | -0.429 1.030 -0.057 do 411177 3.760
as | 1.479 0.897 0.141 2N 811.061 7.112
a | -2.162 -4.321 -4.321
a? 1.059 3.205 0.000
a | 1.000 0.026 1.000
a, | 0.046 -0.906 -0.067
a, | -0.625 2.819 0.060
az | 2139 -4.731 -0.117
a, | -3.098 3.214 3.214
af-,] 1.539 -0.355 0.000
2‘1’ (1)882 ‘f?g% %888 Table A.5: Projection effects corrP©l on
a | -0.794 4.633 0.369 the derived #ective radius of de Vau-
gj %g% %8%‘718 18%%% couleursbulges Bulges are truncated at
as | 1.921 -3.636 0.000 3R, Results are listed as dbeients of
K . .

polynomial fitsag (Eqg. 3.1.19). Results are
2{1’ (1)82(7) (1)(2)8%3 (1)(1)28 independent of optical waveband.
a, | -0.809 5.376 0.530 ulge
gj ﬁ%g %gggg 1%%%% (de Vaucouleurs fits)
a, | 2110 -4.729 ~0.000 i

R
ER 0.870
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The corrections for dust dfects on single

disks and bulges
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Table B.1: Dust dfects corrdust on the

derived scale-lengths and central surface _
brightnesses of thedisk. Results are Table B.2: Dust efectscorr®*, as in Ta-

listed as cofficients of polynomial fitsa, Ple B.1, butinV band.
(Eqg. 3.1.19) at dTerentTfB, for B band. Disk (exponential fits); V band

Disk (exponential fits); B band R ASB
Fepp ASB 75=01

: R 2 | 0.996 -0.066

75 =01 a, | 0077 1.918
2 | 0.997 -0.038 2 | -0.736 -18.401
21 085 -15380 2| 586 05001
2 Lzlﬁggg %%2 f 2| 2003 42.994
o | 2574 36.932 75 =03

: 2 | 0.997 -0.115

75 =03 a, | 0.073 3.761
2 | 1.001 -0.043 2 | -0.660 -34.873
a | 0.021 2361 a.| 2661 118192
2 g kR
a, | -2.266  -126.152 e |
a | 1577 65.145 2| 1001 10.099

=05 2, | -0.008 3.738
2 | 1.011 -0.010 2 | 0.190 -35.218
a | -0.109 2.286 a. | 0030  123.256
3 1E 2 S E
a,| 3.783  -113.419 e '

&g | 1257 60.717 o= 102 0.027

=10 a, | -0.190 2530
2 | 1.043 0.106 a; | 2232 22,728
a | -0.251 2702 a | -6.798 84.104
s 2n 23 E
a, | 13274  -122.295 e '

=20 a; | -0.162 2.492
2 | 1.120 0.501 2 | 2.843 -19.569
a, | -0.056 3.620 2. | -9.104 76.479
N b
a; | 11.398  -135.142 Toa0| '

75 =40 a; | 0.212 4.148
2 | 1.274 1.300 a; | 0534 -30.259
a | 0372 3:307 a | -1.796  113.208
i i3 B
a, | -1.905  -108.615 T-80| '

— 25| 0.457 ©8.097 2| 1.380 1.802

=80 2, | 0.454 5.040
2 | 1.470 2.278 2 | -1.699 -34.958
s i3 &y
a.| 7.470  104.631 a | 3124 89.385
a | 9944  -146.070
a | 4658 75.259
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Table B.3: Dust dfectscorrdust as in Ta- Table B.4: Dust efectscorrdUst as in Ta-

ble B.1, butin | band. ble B.1, but in J band.
Disk (exponential fits); | band Disk (exponential fits); J band
S ASB o ASB
T f

7,=01 75 =01
ap | 0.998 -0.040 a | 0.999 -0.003
a; | 0.043 1.170 a; | 0.025 -0.387
ay | -0.405 -10.802 a, | -0.230 3.483
az | 1.465 35.834 az | 0.816 -9.873
ay | -2.135 -48.074 a, | -1.165 10.686
as | 1.120 22.735 as | 0.597 -3.568

T =03 7, =0.3
a | 0.995 -0.094 a | 0.998 -0.032
a; | 0.080 2.791 a; | 0.063 0.599
a, | -0.687 -26.681 ap | -0.555 -5.416
az | 2.541 92.471 az | 1.962 19.556
a, | -3.763 -129.647 ay | -2.794 -28.555
as | 2.042 64.046 as | 1.441 14.989

75 =05 75 =05
a | 0.996 -0.116 a | 0.998 -0.053
a; | 0.072 3.692 a | 0.087 1.439
a | -0.518 -35.113 a | -0.727 -14.406
az | 2.039 121.962 az | 2.566 53.389
a, | -3.126 -170.856 a, | -3.646 -78.165
as | 1.818 84.483 as | 1.895 39.884

=10 T4 =10
a | 1.003 -0.123 a | 1.000 -0.069
a; | -0.004 3.955 a | 0.103 2.379
a | 0.503 -34.541 a | -0.700 -21.841
az | -1.433 119.722 az | 2431 77.446
a, | 1.789 -168.466 a, | -3.396 -111.134
as | -0.516 84.852 as | 1.823 56.793

L =20 T4 =20
a | 1.029 0.005 a | 1.010 -0.027
a; | -0.080 3.910 a | 0.072 2.777
a | 1.822 -32.885 a | 0.025 -24.235
az | -6.159 115.346 az | -0.289 85.624
a, | 8.943 -161.037 a, | 0.722 -121.744
as | -4.232 81.347 as | -0.234 62.772

75 =40 7, =4.0
a | 1.098 0.354 a | 1.039 0.065
a; | 0.080 4.626 a | 0.072 3.090
a | 1.136 -33.132 a | 0.739 -20.816
az | -4.122 114.623 az | -3.223 71.558
a, | 6.840 -158.173 a, | 5.601 -99.585
as | -3.731 79.565 as | -2.951 51.943

=80 75 =80
a | 1.238 1.101 a | 1.110 0.502
a; | 0.350 5.451 a; | 0.264 3.961
ap | -0.927 -37.437 a | -0.326 -25.968
az | 2.791 131.221 az | 0.093 90.053
ay | -3.132 -183.944 a; | 1.546 -123.285
as | 1.049 93.035 as | -1.428 62.387
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Table B.5: Dust dfects corrdUst as in Ta-
ble B.1, but in K band.

Disk (exponential fits); K band

Soe ASB
T; =01
ap | 1.000 -0.002 Table B.6: Dust dfectscorrdust on the de-
& 888171 2%; rived axis ratios of thedisk. Results are
a§ 0.241 6.099 listed as cofficients of polynomifal fitsag
a, | -0.356 -8.839 511
o | 0189 9587 ;nd by (Eg 5.1.1.1) at dierentrg and at
T e dfective wavelength of the B band.
BT O£ 1.001 0.005 Disk
a; | 0.017 -0.201 (exponential fits)
a -8.(1333 8'%8 B band .
a: . -U. a
a, | -0.962 2692 o
as | 0.517 2.674 L =01
TITB - 05 go 1.000
2| 5023 0191 b | -
a -U. 1 —
w| 9%z 032 w-os
a .
a, | -1414  -11.720 po | 1.000
as | 0.769 7.566 by _
Tflaff 1.003 0.010 75 =05 1.000
a, | 0037 0.796 b | 0888
a, | -0.338 -11.017 by -
ay | -2.107 -66.118 Tg =
as | 1.167 33.936 8 | 1.000
— BO 0.888
® & | 1.008 -0.013 5 -
a; | 0.032 2.251 Tg =
a | -0.212 -22.720 8 | 1.000
a; | 1.037 81.245 bo | 0.888
a, | -1.713 -113.686 by -
_as| 1057 56.193 7l =40
=40 2 | 1.000
by | 1.202
2| 5oie 3375 b, | 0317
a, | 0.508 -28.283 7t =80
a; | -1.456 96.856 a, | 1.000
a, | 1.871 -135.716 by | 1.202
a | -0.672 68.721 b; | -0.317
75 =80
a | 1.047 0.183
a; | -0.031 4.151
a, | 1.244 -33.590
as | -4.392 113.511
a, | 6.612 -153.092
a | -3.251 75.245
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Table B.7: Dust dfectscorrdUst as in Ta- Table B.8: Dust efectscorrd’st as in Ta-

ble B.6, but in V band. ble B.6, butin | band.
Disk Disk
(exponential fits) (exponential fits)
V band | band
Qapp Qapp
Qi Qi
75 =01 =01
a | 1.000 a | 1.000
bo - bO —
bl - bl —
=03 7 =03
a | 1.000 a | 1.000
bo - bO —
b]_ - bl -
. =05 7, =05
ap | 1.000 ap | 1.000
bo - bO -
bl - bl —
TB =10 TB =10
a | 1.000 a | 1.000
by | 0.888 bo -
b]_ - bl -
7, =20 T; =20
ap | 1.000 ap | 1.000
by | 0.888 bo -
bl - bl —
. =40 ==40
1.000 1.000
88 1.185 38 1.263
b, | -0.285 b, | -0.380
T =80 75 =80
a | 1.000 a | 1.000
by | 1.152 b | 1.173
b, | -0.259 b, | -0.277
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Table B.9: Dust dfectscorrdUst as in Ta- Table B.10:Dust effectscorrdUst as in Ta-

ble B.6, but in J band. ble B.6, but in K band.
Disk Disk
(exponential fits) (exponential fits)
J band K band
Qapp Qapp
Q Qi
7, =01 7, =0.1
a | 1.000 a | 1.000
by — bo -
by - by -
=03 =03
a | 1.000 a | 1.000
bo - by —
by — by —
75 =05 I =05
a | 1.000 a | 1.000
by — bo -
b, — b, —
"['B =10 TB =10
a | 1.000 a | 1.000
bo - bo -
b, — by —
5 =20 75 =20
a | 1.000 a | 1.000
by — by —
b, — b, —
75 =40 75 =40
a | 1.000 a | 1.000
bp | 1.115 bo —
b; | -0.283 by —
75 = 8.0 75 = 8.0
a | 1.000 a | 1.000
by | 1.180 bo | 1.155
b; | -0.285 b, | -0.234
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Table B.11: Dust dfects corrd'st on the

derived dfective radius, central surface

brightness, Sérsic index of tilesk. Results + 110 B 12:pust effectscorr®st as in Ta-
are listed as cdicients of polynomlal fits ble B.11, but in V band.

a (Eq. 3.1.19) at dferentrB, for B band.
Disk (Sérsic fits); V band

Disk (Seérsic fits); B band Rapp ASB ers
Repe ASB ers f . o
. R PP 75 =01
74 =0.1 a | 0996 -0.073  1.002
a | 0.995 -0.063 1.002 a; | 0030 2129 -0.182
a; | 0.044 2372 -0.182 a |-0.271 -18.625 1.108
a | -0.345 -22.131 1.211 a; | 0.932 60.194 -3.893
ag | 1.120 74.180 -4.537 a, | -1.334 -80.297 5.541
a, | -1.560 -101.264  6.691 as | 0.714 38.186 -3.026
_ 3| 0833 48014 -3684 103
7, =03 a | 0.993 -0.063 0.993
a | 0.994  -0.048 0.992 a; | 0.045 2,638 -0.113
a | 0.056  2.415 -0.132 a | -0.395 -25.476  0.591
a | -0.496 -21.653  0.417 a; | 1.489  87.379 -2.464
a; | 1.898  74.819 -1.545 a, | -2.249 -119.994  3.709
a, | -2.891 -104.905 2.127 as | 1.297 58553 -2.226
a | 1.672 53.047 -1.365 ~(I-05
7, =05 a | 0.993 -0.040 0.979
a | 0.995  0.003 0.967 a; | 0.043  2.347  0.090
a | 0.065  2.920  0.247 a | -0.393 -21.559 -1.267
a | -0.613 -24.752  -3.059 a; | 1.682 74.742 3511
a; | 2.508 83.061 9.676 a; | -2.686 -103.175 -4.456
a, | -4.112 -112.046 -13.110 a | 1.634 51468 1.726
as | 2425 55212 5969 ;=10
75 =10 a | 0995  0.027 0.953
ap| 1.002  0.194 0.925 a; | 0143  3.812  0.320
ay | 0.122  4.000 0.393 a | -1.396 -30.914 -4.416
a | -1.139 -33.452 -5211 a; | 5.636 103.901 15.434
a; | 5.024 117.268 17.873 a; | -8.588 -139.285 -22.605
a, | -8.032 -160.212 -25.941 as | 4.738  67.656 11.295
as | 4653 77.956 13.052 ;I -20
5 =20 a | 1.014  0.405 0.889
a | 1.026 0727 0.842 a; | -0.041 4579  0.039
a | -0.041 5733 -0.142 a | 0577 -37.239 -2.297
a | 1.345 -44.096 -0.664 a; | -0.384 134507  8.525
ag | -3.587 156.440  2.953 a; | -0.828 -187.320 -13.661
a, | 3.989 -218.542 -5.624 as | 1.332 91.712  7.669
a | -1.016 107.254 3783 ;L =40
7 =40 a | 1.067 1221 0.784
a | 1.009  1.718 0.729 a | -0.117  6.442 -0.432
a | 0141 5685 -0.277 a | 2.347 -48.673  2.099
a | 0.394 -37.795  1.157 a; | -6.991 170.863 -6.111
as | -1.125 129.619 -3.232 a, | 9.211 -239.758  7.741
a, | 2.309 -182.610  4.996 as | -3.855 118.370  -3.032
as | -1.065 91.756 -2.343 ;T _gp
7. =80 a | 1170  2.305 0.691
a | 1.230  2.763 0.685 a; | 0328 5584 0551
ay | 0483  6.037 0.878 a | -0.744 -37.821 -5.302
a, | -1.827 -44.548 -7.585 a; | 2.194 125.151 18.248
a; | 6.694 144.855 27.851 a; | -0.993 -174.691 -22.781
a, | -7.716 -197.911 -37.802 as | -0.404 88.842 9.689
as | 2.714 98.889 17.186 bo | 1.734 — -
bo | 1.914 - -
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Table B.13:Dust efectscorrdust as in Ta- Table B.14:Dust effectscorrdUst as in Ta-

ble B.11, but in | band. ble B.11, but in J band.
Disk (SS:arsic fits); | band Disk (Séstic fits); J band
pp ers pp ers
= ASB op e ASB op
=01 =01
a | 0.998 -0.044 1.001 Qo 0.990 -0.022 0.991
a; | 0.005 0.836 -0.110 =N 0.158 -0.132 0.143
a, | -0.065 -7.329 0.362 a, | -0.877 2.597 -1.399
as | 0.294 23.507 -1.198 as 2.098 -9.741 3.762
as | -0.478 -30.968 1.583 as | -2.243 13.065 -4.611
as | 0.285 14.771  -1.000 as 0.894 -5.539 1.840
T T
75 =03 75 =03
a | 0.994 -0.102 1.000 Qo 0.989 -0.032 0.990
a; | 0.022 2777 -0.192 a 0.158 -0.149 0.018
a, | -0.185 -24.179 1.045 a, | -0.901 2.272 -0.361
as | 0.765 79.406 -3.402 as 2.280 -5.536 0.536
as | -1.205 -107.268 4523 as | -2.572 3.323 -0.382
as | 0.723 51.710 -2.420 as 1.107 1.290 -0.155
T [j
TB =0.5 Tg = 0.5
a | 0.993 -0.108 0.991 a 0.989 -0.049 0.991
a; | 0.038 3.564 -0.033 =N 0.166 0.531 -0.049
a, | -0.284 -31.501 -0.197 a, | -0.981 -3.416 0.150
as | 1.153 103.483 0.219 as 2.622 12.386 -0.991
as | -1.796 -138.234 -0.104 as | -3.094 -19.444 1.451
as | 1.076 65.947 -0.299 as 1.399 11.707 -0.931
T T
TB =10 TB =10
a | 0.991 -0.072 0.974 Qo 0.996 -0.042 0.987
a; | 0.126 3.207 0.217 a 0.066 1.180 -0.046
a, | -1.006 -25.867 -2.983 a, | -0.548 -9.131 -0.280
as | 3.742 85.774 10.048 as 2.056 32.105 0.897
as | -5.481 -115.619 -14.227 as | -2.975 -46.121 -1.467
as | 2.980 56.726 6.767 as 1.599 24.969 0.546
T [j
7, =20 75 =20
a | 0.997 0.082 0.943 a 0.986 -0.022 0.966
a; | 0.188 4.511 0.285 a 0.378 3.265 0.262
a, | -1.357 -35.919 -4.521 a | -2.632 -26.149 -3.543
az | 5.193 121.950 16.264 az 8.165 87.412 12.589
as | -7.681 -164.960 -24.092 a, | -10.676 -118.301 -18.537
as | 4.224 80.136 12.253 as 5.172 58.245 9.199
5= 4.0 7, =4.0
a | 1.029 0.572 0.863 a 0.999 0.175 0.928
a; | 0.018 6.053 -0.058 a 0.381 5.298 0.425
a, | 0.893 -46.157 -0.692 a, | -2.277 -41.000 -4.877
as | -2.523 157.560 2.460 as 6.996 133.928 16.352
as | 3.283 -213.748 -4.427 as | -9.024 -176.144 -23.504
as | -1.132 102.909 2.974 as 4.464 83.760 11.869
75 =8.0 7, =80
a | 1.103 1.514 0.762 Qo 1.044 0.711 0.873
a; | 0.206 6.497 0.022 a 0.277 5.220 -0.141
a, | 0.087 -47.529 -0.630 a, | -1.082 -36.255 0.056
as | -0.788 163.635 1.580 az 3.213 121.875 0.205
as | 2.447 -228.405 -0.712 as | -3.534 -164.571 -1.115
as | -1.548 113.085 -0.019 as 1.620 80.321 1.203
bo | 1.516 - - bg 1.417 — -
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Table B.15:Dust dfectscorrd'st as in Ta-
ble B.11, but in K band.

Disk (Sersic fits); K band

Rapp ers
R ASB pp
7, =01
ay | 1.000 -0.004 1.000
a; | -0.003 0.362 -0.018
a | 0.016 -3.375 -0.756
az | -0.015 10.413 2.705
as | -0.012 -13.219 -4.034
as | 0.019 6.028 1.867
7, =03
ap | 1.000 -0.004 1.000
a; | -0.005 0.336 -0.004
a | 0.030 -2.616 -0.771
az | -0.019 7.521 2.427
as | -0.044 -9.168 -3.355
as | 0.058 4,301 1.435
75 =05
ay | 1.000 -0.013 0.998
a; | -0.007 0.803 -0.065
a | 0.044 -7.283 -0.100
a3 | -0.023 24.732 0.316
as | -0.076 -34.370 -0.758
as | 0.097 16.966 0.322
3= 10
ap| 1.001 -0.014 0.990
a; | -0.007 1.452 0.051
a | 0.044 -12.479 -0.999
az | 0.072 40.648 2.865
as | -0.287 -55.139 -3.709
as | 0.252 27.300 1.483
i
75 =20
ag | 1.002 -0.002 0.990
a; | 0.016 1.973 -0.017
a | -0.151 -15.100 -0.740
az | 0.865 47.400 2.539
as | -1.493 -62.524 -3.822
as | 0.917 30.901 1.741
i
7, =4.0
ap | 1.006 0.087 0.973
a; | 0.125 1.723 0.222
a | -1.087 -14.479 -3.569
a3 | 4.214 53.737 13.137
a, | -6.265 -78.279 -19.515
as | 3.341 41.376 9.712
T, =8.0
ap | 1.020 0.253 0.945
a; | 0.167 3.285 0.380
a | -1.142 -21.763 -4.948
a3 | 4.410 71.740 17.391
a, | -6.501 -97.370 -25.382
as | 3.535 49.569 12.819
by | 1.360 — —
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Table B.16:Dust dfectscorrduston the de-

rived photometric parameters of thkin
scale-lengths and central surfa
brightnesses. Results are listed asfitoe

disk:

Table B.17:Dust effectscorrdst as in Ta-
Sie B.16, but at 1350A.

cients of polynomial fitsa, (Eq. 3.1.19) at _Thin Disk (expoR?entiaI fits); 13508

differentry, and at 912A.

Thin Disk (exponential fits); 9124

pp
r R ASB
75, =01
Q 1.025 0.238
Q 0.612 -0.557
a -5.679 5.783
a3 20.339 -13.798
as | -29.505 12.592
as 15.288 -0.727
7. =03
Q 1.096 0.628
Q 1.058 1.292
a -9.435 -4.892
as 35.353 25.837
a, | -53.075 -45.920
as 28.711 31.399
. =05
A 1.176 1.026
= 1.096 2.155
a -9.227 -5.062
a3 37.412 22.126
as | -59.843 -36.171
a5 34.669 26.218
7, =10
a 1.356 1.928
= 2.340 4.346
a | -19.238 -14.232
a3 76.913 50.135
a4 | -123.527 -69.942
a5 72.592 41.298
75 =20
ao — —
a — —
a — —
gi — —
a5 — —
- =4.0
20 - -
) - -
gi — —
a5 — —
7. =8.0
B 3% _ _
a; - -
Ao - -
gi —_— —_—
a5 —_— —_—

o ASB
=01
a 1.008 0.105
a 0.431 -1.436
a, | -4.047 16.665
as | 14.298 -55.731
a, | -20.601 72.612
as | 10.593 -30.452
'-03
TB .
a 1.043 0.297
a 0.791 -0.097
a, | -7.440 6.649
as | 27.333 -19.443
a, | -40.348 20.507
as | 21.340 -2.430
Tg = 05
a 1.081 0.540
a 0.985 1.190
a, | -8.997 -5.326
as | 33.861 25.912
a, | -50.891 -44.371
as | 27.550 30.185
7. =10
a 1.169 1.066
a 2.141 2.646
a, | -19.501 -11.187
as | 73.491 46.183
a; | -111.042 -70.482
a | 60.172 43.042
T, = 2.0
a 1.401 2.035
a 0.867 3.980
a, | -1.995 -8.583
as| 12.122 30.125
a, | -25.331 -39.597
as | 21.825 25.467
T, =4.0
2 - -
a - -
2 - -
a5 — p—
Tg = 86.8 B B
a - -
a - -
2 - -
a5 — p—
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Table B.18:Dust dfectscorrdUst as in Ta- Table B.19:Dust efectscorrd'st as in Ta-

ble B.16, but at 1500A. ble B.16, but at 1650A.
Thin Disk (exponential fits); 15008 Thin Disk (exponential fits); 16504
oo ASB o ASB
T T
"[‘B =01 TB =01
a 1.004 0.084 ao 1.001 0.064
ar 0.420 -1.226 ay 0.406 -1.523
a, | -3.944 13.980 a | -3.797 15.694
az | 13.839 -46.445 az | 13.237 -50.444
as | -19.831 60.230 a, | -18.896 64.151
as | 10.147 -24.922 as 9.640 -26.392
7. =03 7. =03
a 1.033 0.237 o 1.024 0.200
ay 0.753 -0.277 ay 0.710 -0.296
a -7.137 6.660 a -6.804 5.411
az | 26.201 -16.706 az | 24.945 -13.128
a,s | -38.639 14.387 as | -36.769 11.177
as | 20.393 0.912 as | 19.385 1.437
Tg = 0.5 7. =05
Qo 1.066 0.432 =N 1.053 0.321
ai 0.920 1.220 ay 0.857 0.896
a, | -8.538 -5.787 a, | -8.095 -1.783
az | 32.204 26.737 az | 30.557 10.602
as | -48.409 -44.493 as | -45.916 -20.849
as | 26.155 29.551 as | 24.761 17.916
Ty = 1.0 Tg = 1.0
ao 1.159 0.933 o 1.132 0.774
ay 0.986 0.839 a 0.987 1.492
a | -8.441 4.623 a, | -8.724 -3.603
az | 35.277 -5.468 az | 35.796 22.766
as | -57.262 -2.005 as | -57.094 -40.579
as | 33.608 11.352 as | 32.859 29.342
1 =20 7 =20
ao 1.357 1.789 Qo 1.316 1.570
ay 0.780 4.164 ay 0.707 4.048
a, | -1.599 -11.377 a, | -0.006 -8.385
az | 10.129 41.498 ag 3.119 29.322
a, | -20.688 -57.003 as | -9.095 -39.432
as | 17.851 34.224 as | 10.836 25.428
. =40 T, =4.0
a - — a — —
as - - : as - -
7, = 8.0 7, = 8.0
B aO _ _ B aO _ _
=3 - - =3 - -
a - — a — —
& = - & = =
3 - - as - -
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Table B.20:Dust efectscorrdust as in Ta- Table B.21:Dust effectscorrdUst as in Ta-

ble B.16, but at 2000A. ble B.16, but at 2200A.
Thin Disk (exponential fits); 20004 Thin Disk (exponential fits); 22004
S ASB oo ASB
74 =0.1 5 =01
& 0.999 0.040 & 1.000 0.058
a1 0.441 -1.159 a1 0.480 -1.337
a | -4.126 13.118 a | -4.478 14.927
az | 14.467 -43.311 az | 15.732 -48.808
a, | -20.727 56.216 a, | -22.541 62.773
as | 10.616 -23.116 as | 11.546 -25.547
7, =03 7, =0.3
& 1.023 0.230 & 1.029 0.212
a1 0.764 -1.520 a1 0.822 -0.640
a | -7.235 14.229 a | -7.653 10.231
az | 26.621 -35.838 az | 28.202 -26.585
a, | -39.324 35.887 a, | -41.722 26.286
as | 20.812 -7.620 as | 22.143 -3.584
Té =05 Té =05
& 1.055 0.325 & 1.067 0.416
a1 0.914 1.547 a1 0.971 0.855
a | -8.474 -7.152 a | -8.789 -2.116
az | 32.139 28.827 az | 33.499 17.848
a, | -48.450 -44.874 a4 | -50.765 -35.186
as | 26.273 29.142 as | 27.721 26.628
5 =10 75 =10
& 1.151 0.820 & 1.183 0.952
a1 0.848 0.964 a1 0.662 1.392
a | -6.903 6.136 a | -4.824 4.614
az | 30.565 -12.717 az | 24.674 -8.654
a, | -51.311 11.037 a, | -45.213 6.739
as | 31.110 3.928 as | 29.510 5.524
75 =20 75 =20
& 1.388 1.828 & 1.434 2.018
a1 1.070 4.501 a1 1.322 5.194
a | -2.240 -9.516 a | -3.768 -11.877
az | 11.543 31.803 az | 17.879 36.876
a, | -22.974 -42.024 as | -34.457 -46.861
as | 19.749 26.735 as | 27.841 28.553
75 =4.0 7, =4.0
) - - 2 - -
a - - a - -
e - - 2 - -
8 = — & - -
7, = 8.0 7, = 8.0
® g - — S - —
a; - - a - —
a - - a - -
2 - - 2 - -
8 = — 8 - -
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Table B.22:Dust dfectscorrdUst as in Ta- Table B.23:Dust efectscorr?'st as in Ta-

ble B.16, but at 2500A. ble B.16, but at 2800A.
Thin Disk (exponential fits); 25004 Thin Disk (exponential fits); 28004
N ASB S ASB
T T
75 =01 75 =01
a | 0.992 0.008 a | 0.988 -0.029
a, | 0.401 -2.140 a, | 0.468 -1.246
a, | -3.752 21.033 a, | -4.414 14.170
az | 13.031 -67.001 az | 15.151 -48.559
a, | -18.536 84.758 a, | -21.310 64.367
as | 9.433 -35.062 as | 10.664 -27.452
T; =03 T; =0.3
a | 1.002 0.034 a | 0.994 -0.012
a, | 0.707 0.755 a | 0.647 0.137
a | -6.727 -4.914 a, | -6.224 0.884
az | 24.468 20.312 az | 22.485 0.041
a, | -35.873 -32.638 a, | -32.824 -5.379
as | 18.842 21.546 as | 17.154 8.639
Té =05 T; =0.5
a | 1.022 0.155 a | 1.007 0.076
a, | 0.835 0.015 a, | 0.759 -0.846
a, | -7.878 2.954 a | -7.325 10.043
az | 29.564 -1.692 ag | 27.334 -25.567
a, | -44.193 -5.974 a, | -40.679 25.306
as | 23.724 11.273 as | 21.704 -3.076
5 =10 74 = 1.0
a | 1.093 0.454 a | 1.059 0.306
a, | 0.940 2.038 a, | 0934 0.357
a, | -7.505 -5.296 a, | -7.758 7.293
az | 31.341 26.848 as | 31.384 -14.306
as | -50.467 -44.363 a, | -49.226 10.369
as | 29.269 30.151 as | 27.730 4.661
75 =20 75 = 2.0
a | 1.320 1.481 a | 1.262 1.153
a, | 2.043 3.998 a, | 1.438 3.819
a, | -14.879 -11.417 a | -9.505 -12.382
az | 59.082 45.016 as | 38.355 48.800
as | -94.459 -67.070 a, | -61.693 -73.241
as | 55.804 41.290 as | 37.055 44.461
=40 75 =40
2 = - 2 - :
as - - a - -
2 - - 2 - -
as - - as - -
75 = 8.0 7, =80
Y - - 2 - -
as - - a - -
2 = - 2 - :
s - - as - -
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Table B.24:Dust dfectscorrd's as in Ta- Table B.25:Dust effectscorr®st as in Ta-

ble B.16, but at 3600A. ble B.16, but in B band.
Thin Disk (exponential fits); 36004 Thin Disk (exponential fits); B band
i ASB o ASB
Té =0.1 T; =0.1
ag 1.014 0.175 o 0.989 -0.084
ai 0.272 -2.847 ay 0.304 1.115
a | -2475 27.088 a | -2.820 -7.785
ag 8.762 -84.574 ag 9.527 22.418
ay | -12.570 106.574 ay | -13.308 -29.037
as 6.415 -45.439 as 6.645 14.784
75 =03 75 =03
a | 1.044 0.324 a | 0.981 -0.072
ai 0.661 0.059 ay 0.705 -0.250
a | -5.910 4,178 a | -6.821 4.195
az | 21.100 -10.477 az | 23.819 -14.539
ay | -30.519 8.858 ay | -33.896 17.742
as | 15.773 0.805 as | 17.152 -4.332
. =05 75 =05
ap | 1.075 0.569 a | 0.980 -0.107
a; | 0.918 -0.624 a; | 1.030 1.152
a, | -8.058 10.348 ap | -10.144 -9.028
az | 29.073 -26.076 az | 35.941 33.109
a, | -42.463 25.554 a4 | -51.487 -49.928
as | 22.254 -4.167 as | 26.155 29.625
5 =10 =10
& 1.157 1.018 do 1.008 -0.017
a; 1.282 1.022 a1 0.451 0.973
ay | -10.829 1.968 | -4.428 -5.939
az | 40.590 0.493 as | 18.618 29.424
ay | -61.384 -8.681 ay | -29.290 -48.859
as | 33.574 12.854 as | 16.546 31.756
75 =20 =20
a | 1.321 1.837 a | 1.125 0.459
a; | 1.640 3.299 a; | 0.662 3.284
a, | -12.336 -10.668 a | -3.270 -14.923
az | 48.887 42.317 az | 14.334 56.927
a, | -78.133 -63.644 a, | -23.998 -83.837
as | 46.195 39.124 as | 15.305 48.504
. = 4.0 7, =4.0
20 . - 20 - -
2] - - 2] — -
% - . 2 - =
8 ~ — _ e — —
"['B =80 TB =80
=) - - Q — _
a; - - a; - -
a — — 1% — —
as - — ag — _
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Table B.26:Dust dfectscorrd'st as in Ta- Table B.27:Dust dfectscorrd'st as in Ta-

ble B.16, but in V band. ble B.16, but in | band.
Thin Disk (exponential fits); V band Thin Disk (exponential fits); | band
ot ASB e ASB
=01 =01
a | 0.990 -0.090 a| 0994 -0.040
a | 0.227 2.042 a | 0.105 0.842
a | -2.121 -18.066 a | -1.084 -8.802
az 7.176 59.015 az| 3.863 31.279
a, | -10.017 -80.836 a, | -5.539 -44.841
as | 4.996 39.924 as 2.813 22.743
T; =0.3 Té =0.3
a | 0.980 -0.082 a | 0.985 -0.018
a | 0.562 -0.652 a | 0.316 -2.304
a | -5.369 7.347 a | -3.140 19.246
az | 18.583 -25.571 az | 11.102 -58.373
ay | -26.304 34.385 a, | -15.875 72.471
as | 13.259 -13.553 as 8.052 -29.911
Té =05 Té =05
a | 0.976 -0.114 a | 0.978 -0.070
a | 0.825 0.330 a | 0.520 -2.038
a | -8.006 -2.191 a | -5.059 19.207
az | 28.105 9.075 az | 17.823 -61.176
a, | -40.081 -15.884 ay | -25.443 78.691
as | 20.309 12.349 a | 12.894 -32.947
ij T
7, =10 5= 10
a | 0991 -0.222 a | 0.980 -0.153
a | 0324 7.145 a | 0.286 0.133
a | -3.202 -67.282 a | -2.574 0.107
az | 13.186 235.223 a3 9.890 4.659
a, | -20.885 -331.860 ay | -15.242 -12.537
as | 12.005 166.771 as 8.603 11.954
L =20 7L =20
ao 1.043 0.101 a | 0.988 -0.149
a 1.040 2.673 a; | 0.535 1.272
a | -7.848 -11.694 a | -4.533 -7.869
az | 30.160 45.596 az| 17.616 35.119
ay | -46.295 -69.664 ay | -27.148 -57.414
as | 25.748 42.168 as | 15.239 36.215
7, =4.0 T; =4.0
=N = = =N = =
a; - - a; — -
Ao - - Ao — -
% - - % = -
as - - - - -
7, = 8.0 75 =80
Ao - - Ao — -
% - - % = -
as - - as - -
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Table B.29:Dust dfectscorrd'st as in Ta-
ble B.16, but in K band.

Thin Disk (exponential fits); J band Thin Disk (exp&entlal fits): K band

Table B.28:Dust efectscorrdvst as in Ta-
ble B.16, but in J band.

ASB
S ASB o1 Z
i Tg =V
75=01 a, | 0.999 -0.014
21 0.997 -0.026 a 0.030 0.017
& 0.037 0.277 a, | -0.254 0.771
ay | -0.426 -3.052 as 0.854 -3.193
a, | 1.630 12543 a | -1.188 4.237
a, | -2.433 -19.996 a | 0591 -1.691
75 =03 ® & | 0.996 -0.040
a | 0.993 -0.047 a 0.085 0.998
a, | 0123 0.648 a | -0.738 -8.630
8 | -1.333 -7.516 as | 2.502 28.676
3
1 I IR
-7. -45. as . .
f oag 3.820 24.810 o8
7 = 0. a | 0.994 -0.064
a | 0.989 -0.028 a 0.136 1.304
a, | 0219 -1.683 2 | -1.193 -10.857
a | -2.287 14.309 az | 4.077 36.415
3
1R R
_a| 6376 10190  —r—qel >
L 0.066 2 033 9905
. -VU. a . '
a | 0481 -2.369 2 | -2.226 -10.228
a | -4.764 22.219 a 7.742 34.169
3
2| Shdas o000 2 | 19200 553%
a | 12,685 33320 2a8 : :
. =20 : -
2| 0.986 10.098 2| 8254 0004
a, | 0.296 -0.140 a, | -4.004 22.106
& | -2.644 1.152 as | 14.516 -70.488
2| 18086 17 980 2 | 20012 87925
a | 9019 15560 —r—aal s
=40 g0 ooss | 993 0949
. -U. a . .
a, | 0.684 0.605 a | -7.737 3.641
a, | -5.693 -0.623 a | 27.605 -9.946
a; | 21.244 12.540 a | -39.618 9.338
a, | -31.888 -28.081 ac | 20.102 0.334
a | 17.468 22590 —T—gg
72 = 80 ~ _ ° ap| 1.019 0.046
D - - a, | 0.439 1.840
al - - a, | -3.783 -13.813
% - — a, | 15.089 58.069
X - = a, | -23.572 -91.974
ae | 13.345 52.943
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Table B.30:Dust efectscorrdvst as in Ta-
ble B.16, but for théHa line.

Thin Disk (exponential fits); Ha

T_p” ASB
=01
Qo 0.992 -0.072
= 0.181 1.590
a | -1.731 -14.576
a3 5.928 48.566
a, | -8.330 -67.275
as 4174 33.452
. =03
a 0.982 -0.058
= 0.469 -1.275
a | -4.529 11.830
az | 15.765 -37.929
as | -22.375 48.733
as | 11.297 -19.716
T; =0.5
Qo 0.977 -0.098
= 0.710 -0.562
a | -6.896 5.870
az | 24.232 -17.391
as | -34.567 19.746
as | 17.516 -4.715
7. =10
a 0.987 -0.196
= 0.310 4,503
a | -2.966 -41.894
az | 11.944 148.362
as | -18.759 -211.560
as | 10.724 108.446
75 =20
Qo 1.022 0.015
= 0.850 1.605
a | -6.599 -4.982
az | 25.435 23.761
as | -39.081 -40.432
as | 21.789 28.152
75, =4.0
ao — p—
a — —
a — —
g‘i — p—
a5 — p—
7. = 8.0
20 - -
a - -
g‘i — p—
a5 — —_
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Table B.31:Dust effectscorr®ston the de-
rived photometric parameters of thkin

disk: effective radius, central surfacdable B.32:Dust efectscorr®! as in Ta-
brightnesses and Sérsic index. Results die B.31, but at 1350A.
listed as cofficients of polynomial fitsa,

(EqQ. 3.1.19) at dferentrf, and at 912A.

Thin Disk (Sérsic fits); 13508

W ASB A
Thin Disk (Sérsic fits); 9128 =01
Rapp ASB ers Ao 1.001 0.047 0.985
f R PP a,| 0278 4131 -0.301
Ny
1.009 0.277  0.964 a : : -11.
2| 0378 -0892 -0254 2, | -12.362 -190.641 16.596
a, | -3.454 12.056  2.360 as | 6.280 96.236 -8.710
2| 129% £83 3238 =03
ay | -17. : : 1.018 0422  0.945
% | 8743 -7.513 -7.054 a | 0208 -0570 -0.322
71 =03 a, | -2.694 11.027 2.854
a | 1.042 0801 0.892 ag | 9.852 -31.606 -10.893
a, | 0481 0757 -0.114 a, | -14.577 35,591 15.755
a | -4.122 5509 -0.056 as | 7.807  -8.433 -8.230
R B
ay | -21. : : 1.037  0.679 0912
& | 11141 1621 1525 X 0251 0640 -0268
15 N
a| 1078 1370 0.826 ag : -8. -5.
a,| 0481 0697 -0.172 as | -11.947  6.903  8.670
a | -4.122 10.704 -0.671 as | 6.697  4.273 -4.800
I T L
ay | -21. : -3. 1.081  1.398  0.821
a | 11.141 -7.546 1.330 gﬁ 0.246 1.126  -0.478
mp =10 a, | -1.451 9271 2.014
a,| 1.152 2473 0.696 as | 5.914 -24.267 -7.227
a,| 0170 4.699 -0.610 a, | -8.833 29458  9.663
a,| 0596 -13.554  1.828 as | 5080 -6.507 -4.837
2| 0405 71104 Qaar =20
a | 0. -7l - 1.155 2580  0.666
as | 0798 40.843 -3.069 X 0288 5B3%  -0586
1 =20 a,| 0231 -17.902 1.417
ao 1.279 4.156 0.516 a3 | -0.679 63.611 -4.186
a; | 0.226 5.857 -0.857 as | 0930 -88.919 5.082
a, | 1.218 -11.610 4.080 as | 0216  49.377 -2.495
as | -4.399 35626 -13.232 1l =40
a, | 7.392 -46.473 18.242 30 - - -
as | -3.819 27.968 -9.272 2 - - -
75, =4.0 as - - -
- — - s - - -
2 - - - = = = =
a% _ _ _ TB:8.O _ _ _
2 - = = 2 - - -
e IR
TB: . 3 - - -
_ _ _ a - - -
a - - -
2 - - -
a5 J— —_ J—
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Table B.33:Dust dfectscorrdust as in Ta- Table B.34:Dust effectscorrdUst as in Ta-
ble B.31, but at 1650A.

ble B.31, but at 1500A.

Thin Disk (Sérsic fits); 15008

Thin Disk (Sérsic fits); 1650

Ra Ra
W ASB gy T AsB i
75 =0.1 7, =0.1
oA s T x| g 99w oe
a . . -U. a . . -U.
a | -1.264  -15.136  0.530 a | -2.098 -36.566 3.877
as | 4.302 53.938 -3.148 a;| 7.065 126.647 -13.712
a,| -6.186 -78.692 5.618 a; | -9.922 -179.338 19.641
as | 3272 41.979 -3.410 as | 5.027 90.341 -9.991
7, =03 7L =03
a | 1.014 0.330 0.951 a, | 1.070 0.225  0.965
a, | 0.235 0.102 -0.010 a, | -0.802 0.333 -0.281
a, | -2.108 3.307 -0.190 a, | 3.306 3.406 2.399
as | 7.840 -4.150 -0.883 as | -4.236 -8.225 -9.338
a, | -11.809 -3.059 2.577 a,| 0181 4.178 13.927
as | 6.480 9.980 -2.190 as | 2.107 6.227 -7.523
75 =05 15 =05
o oL gee g T w) b ga ga
2 | -0.006 2250 0.414 a | -1.822 9.213  2.023
as | 4.334 2558 -2.265 a; | 7.190 -24.280 -7.916
a,| -7.134  -11.701  3.493 a, | -11.164 26.811 11.635
as | 4.407 14.170 -2.252 as | 6.371 4537 -6.313
Té =1.0 Tg = 1.0
a, | 1.068 1.192  0.839 a, | 1.056 1.009  0.859
a, | 0.246 2551 -0.372 a, | 0.176 1.903 -0.403
a | -1.622 -6.502 0.918 a, | -1.126 -3.370  1.545
a; | 6.604 29512 -3.316 a; | 4.973 22.405 -5.646
a,| -9.941  -44.610 4.157 a,| -7.808 -37.435 7.272
& | 5678 28.864 -2.181 as | 4.719 26.134 -3.581
Ty = 2.0 T = 2.0
a, | 1.137 2.325 0.687 a | 1.113 2.096 0.710
a, | 0.123 5650 -0.646 a, | 0.137 5286 -0.901
a, | 0.968 -19.041 1.967 a, | 0580 -12.481 2.473
as | -2.156 66.528 -6.326 as | -0.670 42841 -6.338
a,| 2028 -91.481 8224 a,| -0.114  -60.495 7.596
a: | 0.025 49.887 -4.020 a; | 1.085 36.223 -3.616
75 = 4.0 5 = 4.0
a, | 1.257 4.058  0.491 a, | 1.232 3.980 0.470
a, | 0.443 8584 -1.088 a, | 0.500 7.302 -0.876
a, | -0.154  -25.036 4.581 a, | -0576 -21.113  3.245
as | -0.139 67.987 -13.238 a; | 1.231 63.224 -8.606
a,| 1643 -83571 17.536 a, | -0.437  -81.930 10.542
as | -1.045 44.101 -8.748 as | 0.109 44278 -5.049
5= 8.0 75 =80
N - - - N - - -
ai - - - ai - - -
a - - - a - - -
2 - - - Ey - - =
3 - - — a - - —
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Table B.35:Dust dfectscorrdUst as in Ta- Table B.36:Dust dfectscorrdst as in Ta-

ble B.31, but at 2000A.
Thin Disk (Sérsic fits); 20008

ble B.31, but at 2200A.
Thin Disk (Sérsic fits); 22008

T W ASB gy ® ASB AR
Ty = 0.1 Tg = 0.1
x| g oo g ") g amogm
a . . -U. a . . -U.
a | -2580 -36.012  3.842 a | -1362 -21.335 0.776
a.| 8764 126654 -13.620 a | 469  77.046 -3.370
a, | -12.333 -180.907 19.483 a | -6775 -113.025 5657
a | 6230 91874 -9.927 a | 3598 50.827 -3.446
75 =03 7L =03
20 598 040 0o 2| 59 033 84
a . -U. -U. a . .
a | -2.520 9726 1033 % | -1518 3148 -1.499
a.| 9237 -28059 -8.078 a | 5785  -5788 20913
a | -13.718 31554 12.321 a, | -8.854 2372 -2.154
a | 7409 6765 -6.793 a | 5048 6545 -0.099
7, =05 7, =05
R
a . -U. -U. a . -U.
a | -1.830 7585 2088 2% | -0783  -2277 -0.330
a | 7189 -17210 -8.384 a | 3561  16.310 -0281
a | -11065 17346 12172 a | -5048 -27.720 1111
a | 6310 -0188 -6.455 a | 3834 20843 -1.104
3= 10 75 =10
s 4w omeoem o2l i M s
a . . -U. . -U.
a | -1574  -3.441  1.099 % | -1.760  -8.475 1.453
a | 6782 21158 -4.412 a | 7419 33987 -4639
a | -10.387 34370 6120 a | -11231 48892 5.726
a | 5960 24215 -3.195 a | 6344 30469 -2.827
75 = 2.0 75 = 2.0
s g ueogm T om| g m am
a . . -U. a . -U.
a | -3.137 -22.838  3.196 2 | -2.103  -16.420 2.707
a | 9494 74196 -8.392 a | 7357 50803 -7.327
a | -11.733 -100.796  9.906 a | -9451  -67.610 9260
a | 5777 54414 -4523 a | 4824 38181 -4563
Tg = 4.0 . = 4.0
D Gess 804 0803 x| a8 8283 Oy
a : . -0. a : -0.
a, | -1485 -27.229  3.987 2| -1610 -30.858 2.635
a.| 3175 83257 -12.626 a | 2957 94014 -7.925
a | 2169 -110649 17.083 a, | -1201 -124.039 10.701
a | 0553 59201 -8.446 a | -0234 65111 -5.477
75 =8.0 5 =80 _ ~ _
2 - = = 20 - - -
a = = = 8 - - -
& - - - & - - -
ac - - = ac - - -
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Table B.37:Dust efectscorrdvst as in Ta-

ble B.31, but at 2500A.
Thin Disk (Sérsic fits); 25008

Thin Disk (Sérsic fits); 28004

Table B.38:Dust efectscorrdst as in Ta-
ble B.31, but at 2800A.

e ASB o
Fapp ASB ers R =
: R PP 7l=01
75 =01 a | 0.992 -0.081  1.002
a | 0.992 -0.079  0.999 a; | 0.142 2.049 -0.099
ap | 0.222 3.395 -0.327 a | -1.222  -17.308  0.805
a, | -1.995 -31.101  3.478 az | 4.041 57.379 -3.302
az| 6.721 106.880 -12.913 a, | -5.671 -80.248 5.370
a, | -9.424 -151.494 18.877 as | 2.935 41.373  -3.168
as | 4.775 77.064 -9.703 T _3
75 =03 ® & | 0991  -0039 0.983
a | 0.992 0.081  0.978 a; | 0182 2.222  0.043
ar | 0.327 -0.570  -0.273 a | -1.564  -17.944 -0.465
a | -2.831 8.717  2.463 as| 5.546 65.932  0.041
ag| 9.881  -22.103 -9.851 a, | -8.177 -100.144  1.468
ay | -14.245 20.363 14.957 as | 4.506 56.944 -1.705
__as| 7.503 -0.546  -8.126 —T_ o=
75, =05 ® & | 0.996 0.122  0.964
a | 1.002 0.232  0.947 a, | 0.186 -0.620  -0.009
a; | 0.228 -0.165  -0.201 a, | -1.623 8.661 -0.470
a; | -1.946 8.304  1.548 az| 6.199 -19.146  0.307
az| 7.420  -20.400 -7.064 a, | -9.508 16.618  0.600
as | -11.291 20.523 11.029 a | 5.436 1.371 -1.140
_ 3| 6.369 -1.054  -6.189 —T_7
75 =10 a | 0.991 0.475  0.893
a | 1.023 0.730  0.860 a, | 0.479 2.040 -0.334
a; | 0.205 2.444  -0.335 a, | -4.482 -2.496  -0.447
a | -1.753 -4.652  -0.369 as | 15.898 19.533  0.432
az| 7.414 27.175 0.216 a, | -22.856  -34.649  0.504
a, | -11.188  -45.251  0.603 as | 11.820 24.634  -0.909
as | 6.295 29.955 -0.870 —T_5,
75 =20 a | 1.055 1.762  0.659
a | 1.079 2.133  0.628 a, | 0.251 4375 -0.554
a; | 0.621 4914 -0.716 a | 0.195 -10.180 1.524
a | -2.478  -12.420  2.464 ag | 0.147 35.434 -4.388
az | 7.091 43.462 -6.766 a, | -1.426  -48.635 5.270
a,| -8.641  -61.328  8.030 as | 1.871 29.505 -2.495
75 = 4.0 a | 1.196 3.417  0.489
& | 1234 3.875  0.446 a; | 0.470 5597 -0.547
a | 0.513 7.161 -0.629 a, | -0.801  -12.589  1.843
a | -0.871  -23.633 2.581 ag| 2.353 40.602 -5.712
as| 2.335 75.669 -8.643 a,| -2511 -52.808  7.049
a;| -2.201 -101.550 12.146 as | 1.381 29.884  -3.207
as | 1.080 54.322 -6.208 T _g,
75 =80 " a| 1376 5285 0347
o - = = a; | 0.790 8.548 -0.918
& — — - a | -2.126  -28.904  4.933
a3 = — - az| 5.129 86.346 -15.877
& = _ — a,| -4.762 -111.933 21.991
as | 1.564 58.501 -11.152
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Table B.39:Dust efectscorrd'st as in Ta- Table B.40:Dust effectscorr®st as in Ta-

ble B.31, but at 3600A.
Thin Disk (Sérsic fits); 36008

ble B.31, but in B band.
Thin Disk (Sérsic fits); B band

Rap ers Rap ers
= ASB o T = ASB Bp
TB =01 TB =01
Qo 1.005 0.112 0.984 Qg 0.991 -0.107 1.003
= 0.240 2.417 -0.240 a 0.207 2.751 -0.223
a | -2.257 -22.913 2.424 a | -1.884 -24.886 2.352
ag 7.868 81.680 -9.122 az 6.221 83.164 -8.472
as | -11.132 -117.263 13.530 a, | -8.577 -115.570 12.209
as 5.556 59,523 -7.037 a5 4,238 57.476 -6.252
"['B =03 Tg = 0.3
Qo 1.020 0.457 0.955 Qg 0.983 -0.093 0.995
= 0.450 -1.156 -0.297 = 0.439 0.848 -0.074
a | -4.105 14.323 2.325 a | -4.071 -7.054 1.279
az | 14.367 -39.806 -8.548 az | 13.746 27.210 -6.406
as | -20.399 43.268 12.561 a, | -19.182 -44.258 10.890
as | 10.272 -12.185 -6.730 a5 9.579 27.854 -6.320
=05 74 =05
Qo 1.035 0.665 0.921 Q 0.982 -0.048 0.985
= 0.534 0.254 -0.284 = 0.420 -1.003 -0.063
a | -4.716 7.190 1.664 a | -3.933 10.845 1.051
az | 16.577 -19.958 -5.993 a3 | 13.591 -29.587 -5.455
a, | -23.632 21.131 8.644 as | -19.296 30.622 9.153
as | 12.011 -2.850 -4.788 a5 9.868 -5.446  -5.407
i
75 = 1.0 7. =10
Qo 1.069 1.293 0.850 Q 0.987 0.039 0.963
= 0.729 1.094 -0.183 = 0.308 0.328 -0.215
a | -5.946 4517 -0.328 a | -3.136 3.427 1.272
az | 20.450 -9.656 0.784 az | 11.627 -0.455 -7.250
a, | -28.585 9.771 -0.998 a, | -17.232 -6.626 11.480
as | 14.385 1.829 -0.028 a5 9.332 10.809 -6.085
7.=20 7, =20
A 1.144 2.295 0.729 a 0.987 0.876 0.769
= 0.347 3.082 -0.328 a 0.308 2.901 -0.352
a | -1.697 -1.890 -0.033 a | -3.136 -2.187 -0.288
a3 6.809 10.353 0.087 az | 11.627 8.549 1.507
as | -10.331 -16.644  -0.445 a, | -17.232 -11.794 -2.585
as 5.855 14.772 -0.036 a5 9.332 11.483 1.130
75 =40 7. =4.0
a 1.263 3.793 0.570 Qg 1.101 2.201 0.607
ar 0.452 5.965 -0.600 = 0.688 4862 -0.435
a | -1.766 -15.504 1.531 a | -3.269 -12.995 0.981
a3 5.931 47.464 -4.589 az 9.996 46.034 -3.102
as | -7.369 -59.379 6.065 a, | -12.760 -63.563 3.549
as 3.644 31.722 -3.239 a5 6.409 36.644 -1.606
Tg = 8.0 TB =8.0
a 1.405 5.686 0.407 Qg 1.261 3.889 0.466
= 0.689 8.121 -0.921 = 0.398 6.332 -0.807
a | -1.852 -25.809 3.991 a | -0.022 -13.992 3.220
ag| 4.623 76.490 -11.790 az | -0.104 40.218 -8.834
as | -4.297 -99.657 15.526 ay 1.007 -49.002 10.304
ag 1.481 52.955 -7.748 as | -0.539 27453 -4.541
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Table B.41:Dust efectscorrdUst as in Ta- Table B.42:Dust effectscorrdUst as in Ta-

ble B.31, but in V band.

Thin Disk (Sérsic fits); V band

ble B.31, but in | band.

Thin Disk (Sérsic fits); | band

Rapp

Rapp

ers ers
' R ASB pp f R ASB pp
7. = 0.1 7, =0.1
® A 0.993 -0.087 1.004 ® A 0.996 -0.043 1.003
ar 0.152 1.886 -0.259 ay 0.065 0.802 -0.205
a | -1.426 -17.304 2.662 a | -0.721 -9.124 2.101
ag 4772 57.824 -9.369 ag 2.588 33.814 -7.399
a,| -6.618 -79.989 13.250 as | -3.723 -49.267 10.526
as 3.278 39.674 -6.635 ag 1.888 25.099 -5.310
T; =0.3 T; =0.3
A 0.984 -0.158 1.005 a 0.990 -0.132 1.012
ar 0.322 3.654 -0.292 ar 0.167 2.698 -0.319
a | -2.986 -34.389 2.882 a | -1.761 -25.408 2.856
az | 10.055 118.403 -10.508 ag 6.309 87.455 -9.831
as | -14.024 -167.607 15.311 as | -9.089 -123.235 13.866
ag 7.016 85.234 -7.964 : ag 4,632 62.019 -7.025
7. =0.5 75 =05
® A 0.980 -0.121 0.996 A 0.985 -0.142 1.005
=Y 0.408 0.203 -0.088 =Y 0.232 3.000 -0.278
a | -3.813 -0.117 1.253 a | -2.399 -31.168 2.581
az | 13.037 4624 -6.119 a3 8.604 113.106 -9.348
as | -18.355 -14.411 10.275 as | -12.413 -164.137 13.690
as 9.279 14599 -5.991 as 6.355 84.500 -7.207
TB =10 TfB =10
Qo 0.980 -0.071 0.986 Qo 0.977 -0.133 1.006
= 0.355 -0.654 -0.167 = 0.354 -0.449 -0.319
a | -3.396 9.504 1.243 a | -3.398 5.159 2.312
az | 12.204 -24.429 -5.989 az | 12.064 -8.813 -8.210
as | -17.844 25.767 9.477 as | -17.340 1.525 11.978
as 9.476 -3.724  -5.346 as 8.925 8.055 -6.485
=20 71 =20
A 0.980 0.352 0.863 A 0.973 -0.051 0.973
= 0.355 2.347 -0.677 =Y 0.417 -0.489 -0.310
a | -3.396 1.167 1.758 a | -3.780 9253 1.736
a3 | 12.204 -3.939 -4.371 az | 13.520 -18.610 -6.907
as | -17.844 5.003 5.112 as | -19.512 14556 10.271
as 9.476 3.690 -2.536 : as | 10.222 2.493 -5.598
75 =4.0 75, = 4.0
Qo 1.051 1.558 0.669 ® A 0.971 0.702 0.788
= 0.148 4149 -0.357 ar 0.728 2.126 -0.534
a 0.644 -11.281 0.771 a | -5.732 0.644 1.753
az| -0.416 41.440 -2.827 az | 20.197 3.109 -5.057
S B E faem 8B S
f f
7. =80 75 = 8.0
® Qo 1.199 3.069 0.537 A 1.074 1.947 0.628
= 0.123 6.042 -0.739 ar 0.665 4144 -0.541
a 1.176 -16.817 2.934 a | -2.733 -9.053 1.996
az | -2.367 52.442 -8.421 ag 7.906 35.207 -6.125
a 2.356 -66.216 9.966 as | -10.198 -51.156 7.329
as | -0.413 35.395 -4.399 ag 5.430 31.511 -3.284
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Table B.43:Dust dfectscorrdvst as in Ta- Table B.44:Dust effectscorrdUst as in Ta-
ble B.31, but in J band.

Thin Disk (Sérsic fits); J band

ble B.31, but in K band.

Thin Disk (Sérsic fits); K band

Rapp

Ra
| T ASB ors | Rep ASB ers
TB:O.l TB:O.l
21 0% 005 00 | 3Pe 0% 5%
a . -U. -U. a . -U. -U.
| 0302 0802 2146 @ 0207 2728 2207
a: . -1. -/(. a: . =Y. -,
a | -1.719 0483 10.375 a | -0.898 12815 10.771
a | 0892 1465 -5114 a | 0435 5761 -5.278
7. =0.3 7, = 0.3
21 0055 0917 099 X 0%  0%5 -0iv6
a . . -U. a . . -U.
a | -0.733 5006 2513 a | -0548 2474 1952
a, | 2873 23740 -9132 a | 1824 7928 -7273
a, | -4353  -39.637 13103 a | -2526  -11.265 10.641
a | 2204 22493 -6.586 a | 1247 6154 -5.407
=05 75 =05
s om0 g am om
a . . -U. a . . -U.
a | -1.142  -17567 2.653 2 | -0848  -12.208 2011
a | 4432 66906 -9.689 a | 2834 41314 -7.463
a | -6682 -99508 13.957 a | -3.930  -57.482 10847
a | 3515  51.868 -7.090 a | 1.944 28442 -5503
TB:l.O TB:]..O
s o qum AT a) o o o
a . . -U. a . . -U.
2 | -1.035  -28610 2269 a | -1.472  -21.418 2396
a | 7401 106518 -8.793 a | 4.980 70571 -8.475
a | -11.071 -157.063 13.201 a | -6.957  -97.000 12.220
a | 5812 81679 -7.109 a | 3466 47851 -6.263
75 =20 75 =20
s g am pma) pm o pen
a . -Z. -U. a . . -U.
a | -2.983 20357 3895 a | -2.234  -28.736 1933
a | 11137  -54545 -13.390 a | 7.801 97948 -7.857
a | -16.414 58711 18701 a, | -11.097 -138172 12.112
a | 8573  -17.262 -9479 a | 5610 69.999 -6.524
5 =40 75 =40
x| g gwe g T gm gow
a . . -0. a . . -U.
a | -3.719 5381  3.340 a | -3.043 3473 2,709
a | 13581  -12.345 -10.585 a | 10.972 6861 -10.124
a, | -19.729 12204 13.954 a, | -15.873 0978 14.903
a | 10.320 1442 -6.997 a | 8150 6011 -7.878
ii _
7, =8.0 75 =80
x| gm gm opm " a) gm o o g
a . . -0. a . -U. -0.
2 | -5.800 0844 2838 a | -3.509 13318 0539
a. | 20.104 3477 7220 a, | 13.065  -39.085 -3.244
a, | -27.909 5171 8132 a, | -19.214 16028 5827
a | 14.058 8814 -3.735 a | 10062  -13508 -3.779
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Table B.45:Dust dfectscorrd'st as in Ta-
ble B.31, but for théHa line.

Thin Disk (Sérsic fits); Ha

Rap ers
R ASB pp
=01
A 0.994 -0.070 1.003
=Y 0.119 1.478 -0.238
a | -1.161 -14.233 2.451
a3 3.954 48.815 -8.627
a,| -5.535 -68.462 12.224
as 2.758 34.203 -6.136
i
7, =03
Qo 0.986 -0.148 1.007
= 0.264 3.294 -0.302
a | -2.525 -31.016 2.872
a3 8.649 106.780 -10.253
as | -12.173 -150.938 14.767
as 6.122 76.509 -7.610
7, =05
Qo 0.982 -0.129 0.999
= 0.342 1.257 -0.160
a | -3.281 -11.825 1.753
az | 11.373 45529 -7.336
as | -16.125 -70.865 11.562
ag 8.181 40.954 -6.449
75 =10
A 0.979 -0.094 0.994
= 0.355 -0.576 -0.224
a | -3.397 7.857 1.646
az | 12.156 -18.510 -6.826
as | -17.662 16.587 10.419
ag 9.272 0.734 -5.775
75 =20
A 0.973 0.200 0.904
= 0.437 1.279 -0.539
a | -4.025 4,203 1.750
az | 15.025 -9.430 -5.326
as | -21.934 8.555 7.056
as | 11.500 3.260 -3.689
75 =40
Qo 1.023 1.229 0.714
= 0.255 3.797 -0.431
a | -0.670 -10.793 1.208
a3 3.658 40.590 -3.897
a,| -6.605 -57.795 4,726
as 4,382 34.185 -2.245
75 = 8.0
Qo 1.152 2.645 0.571
= 0.293 5.455 -0.653
a 0.057 -15.218 2.465
a3 0.234 50.713 -7.143
a,| -0.526 -67.472 8.371
as 0.854 37.433 -3.675
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Table B.46: Dust dfects corrd'st on the

derived dfective radius and Sérsic in-
dex of exponential bulges Results are Table B.47:Dust efectscor

rdust as in Ta-

listed as cofficients of polynomlal fitsa, ble B.46, but in V band.

(Eq. 3.1.19) at dferentTB, for B band.

exponential bulges
(Sersic fits); B band

Rapp sers
R Mapp
T; =0.1
ap | 1.001 0.761
a; | 0.004 -0.067
a | 0.105 0.692
a3 | -0.324 -2.486
as | 0.420 3.620
as | -0.167 -1.831
75 =03
ay | 1.010 0.763
a; | -0.013 -0.235
a | 0.493 2.460
az | -1.999 -8.929
as | 3.247 13.134
as | -1.733  -6.712
. = 05
ap | 1.018 0.762
a; | 0.007 -0.171
a | 0.456 1.927
az | -1.971 -7.495
a,| 3.323 11.816
as | -1.847 -6.479
7, =10
ap | 1.029 0.749
a; | 0.181 0.122
a | -1.421 -1.758
a3 | 4.386 5.735
a, | -5.055 -6.312
as | 1.887 1.786
T, = 2.0
ap | 1.050 0.739
a; | -0.060 -0.147
a | 0.399 0.465
az | -0.364 0.523
as | -0.249 -2.295
as | 0.208 0.939
. = 4.0
ag | 1.057 0.728
a; | -0.039 0.003
a | -0.072 -1.633
az | 0.694 7.464
a, | -1.076 -12.035
as | 0.399 5.716
753 =80
ay | 1.046 0.697
a; | -0.043 0.093
a | 0548 -2.264
az | -2.581 9.270
as | 5.339 -15.430
as | -3.843 7.973

exponential bulges
(Sérsic fits); V band

Rapp

sers
R Mapp
75=01
ap | 1.009 0.770
a; | -0.049 -0.224
a | 0.385 1.558
a3 | -1.067 -4.445
as | 1.282 5.475
as | -0.527 -2.405
75 =03
ap | 1.018 0.771
a; | -0.093 -0.321
a | 1.011 2.633
az | -3.423 -8.525
a, | 4.825 11.686
as | -2.318 -5.645
75 =05
a | 1.024 0.772
a; | -0.039 -0.342
a, | 0.588 3.073
az | -2.123 -10.730
a,| 3.304 15.591
as | -1.745 -7.933
7. = 1.0
a | 1.036 0.767
a; | 0.014 -0.089
a | 0.243 0.635
a3 | -1.420 -3.341
as | 2.899 6.954
as | -1.801 -4.657
7, =20
a | 1.054 0.761
a; | -0.009 -0.193
a» | -0.480 0.208
a3 | 3.258 1.979
a, | -5.666 -4.302
as | 2.942 1.883
75 =40
a | 1.067 0.747
a; | -0.109 -0.236
a, | 0.553 0.634
az | -0.973 0.693
a,| 0.664 -3.628
as | -0.232 2.032
75 =80
a | 1.063 0.729
a; | -0.173 -0.075
a | 1.136 -1.370
az | -3.829 7.179
a,| 6.316 -12.867
as | -3.938 6.722
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Table B.48:Dust dfectscorrdUst as in Ta- Table B.49:Dust efectscorrdst as in Ta-

ble B.46, but in | band. ble B.46, but in J band.
exponential bulges exponential bulges
(Sérsic fits); | band (Sérsic fits); J band
Rapp nsers Rapp nsers
R app R app
T; =0.1 T|f3 =01
a | 1.003 0.760 a | 1.005 0.769
a; | 0.029 0.000 a, | -0.059 -0.210
a, | -0.082 0.000 a, | 0.450 1.412
az | 0.081 0.000 az | -1.315 -3.922
a; | 0.012 0.000 a; | 1.636 4.759
as | -0.020 0.000 as | -0.716  -2.087
7. =03 7, =03
a | 1.009 0.762 a | 1.010 0.771
a, | 0.033 -0.134 a; | -0.094 -0.343
a, | 0.012 1.363 a, | 0.826 2.725
az | -0.334 -4.789 as | -2.614  -8.447
as | 0.677 6.785 as | 3.453 11.085
as | -0.347 -3.320 as | -1.586 -5.162
7. =05 75 =05
a | 1.015 0.765 a | 1.014 0.773
a; | -0.010 -0.037 a; | -0.129 -0.475
a, | 0.560 0.533 a, | 1.202 4.038
az | -2.371 -2.666 as | -3.899 -12.972
as | 3.705 4.699 as | 5.241 17.412
as | -1.876 -2.656 as | -2.443 -8.238
L=10 =10
a | 1.031 0.774 a | 1.022 0.770
a; | -0.079 -0.285 a; | -0.108 -0.291
a | 0937 2444 a, | 1.045 2.310
az | -3.209 -8.784 as | -3.385 -7.342
a, | 4.759 13.299 a; | 4609 10.013
as | -2.458 -7.053 as | -2.165 -4.882
7, =20 T, =20
a | 1.046 0.767 a | 1.035 0.772
a, | 0.015 -0.063 a | -0.143 -0.430
a, | 0.026 0.168 a | 1.486 3.754
az | -0.339 -1.424 as | -5.054 -12.603
a, | 1.122 4.026 as | 7.323 17.854
as | -0.888 -3.222 as | -3.706  -9.001
T; =40 7. =4.0
a | 1.065 0.761 a | 1.053 0.770
a; | -0.091 -0.243 a; | -0.169 -0.261
a, | 0.235 0.916 a, | 1.667 2.315
az | 0.673 -0.973 as | -5.359 -8.810
a; | -1.908 0.109 a, | 7433 13.870
as | 1.036 -0.371 as | -3.733 -7.730
7, =80 7. =80
a | 1.074 0.748 a | 1.068 0.757
a; | -0.144 -0.293 a; | -0.037 -0.002
a, | 0.492 0.812 a, | 0.087 -1.189
as | -0.462 -0.670 as | -0.037 4.209
as | -0.237 -0.278 a; | 0225 -4.765
as | 0.287 -0.397 as | -0.382 1.136
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Table B.51:Dust effectscorrd'ston the de-
rived photometric parameters oe Vau-
Table B.50:Dust effectscorr®’®, as in Ta- couleurs bulges effective radius and Sérsic

ble B.46, but in K band. index. Results are listed as ¢beients of
exponential bulges polynomial fitsa, (Eq. 3.1.19) at dferent
(Sersic fits); K band 7, for B band.
Rapp nsers
' R app de Vaucouleurs bulges
75 =0.1 (Seérsic fits); B band
a | 1.006 0.770 Rup  poers
a, | -0.011 -0.032 f R app
a | 0126 0.311 =01
as | -0.392 -1.057 a | 1.040 3.471
a, | 0509 1.455 a, | 0.006 -0.072
as | -0.236 -0.696 a, | -0.151  0.598
L g
a | 1.007 0.771 A | s ke
a, | -0.025 -0.101 8| 2174 1375
a; | 0292 1.002 =03
as | -0.980 -3.468 a | 1.041 3.310
a, | 1.339 4.872 a, | 0.051  0.042
as | -0.637 -2.380 a, | -0.746  -1.209
T
a | 1.009 0.771 ay | -1 -12.
a | -0.036 -0.104 8] 5060 13.095
a | 0421 1.057 71 =05
as | -1.444 -3.752 a | 1.030  3.220
a, | 2.008 b5.413 a | -0.074 -
_as | -0.966 -2.722 a, | 0.854 -
=10 as | -2.969 -
a | 1.012 0.771 a, | 3.018 -
a, | -0.008 -0.066 8| 0.274 -
a | 0201 0.712 1 =10
as | -0.761 -2.669 a | 1.095 3.303
a, | 1.144 4.074 a | -0.076 -0.296
as | -0.578 -2.172 a | 0928  3.450
i
a | 1.018 0.772 & | 3 -
a | -0.022 -0.127 8| -2.408 -8.427
S| 1827 5007 i
as | -1. 5. 1.126  2.885
a, | 2.348 7.433 X —  -0.581
as | -1.199 -3.868 a - 6413
=% 1028 0770 > = 375
Qo . . - :
a | 0.004 -0.036 S: - 11171
a; | 0.269 0.583 7L =40
as | -1.202 -3.072 8 - -
a, | 2.063 5.606 a — -
as | -1.144 -3.358 &5 — —
L =80 & - =
a | 0.013 -0.152 B~ % _ _
a | 0.350 1.078 i - —
as | -1.775 -3.875 & - -
as | 3.390 6.184 a - -
as | -2.120 -3.670 a5 = =
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Table B.52:Dust efectscorrdUst as in Ta- Table B.53:Dust effectscorrdUst as in Ta-

ble B.51, but in V band.

de Vaucouleurs bulges
(Sérsic fits); V band

Rap sers
R Mapp
T; =0.1
a 1.036 3.481
= 0.005 -0.120
a | -0.110 1.271
a3 0.704 -4.055
as | -1.707 4.397
as 1.381 1.800
. =03
A 1.040 3.351
= 0.033 -0.095
a | -0.475 0.704
a3 2.352 -0.374
as| -4.750 -4.055
as 3.377 3.832
7. =0.5
Qo 1.029 3.230
= 0.083 0.082
a | -1.228 -1.837
a3 6.016 11.714
as | -11.658 -26.833
as 7.856 18.614
7, =10
Qo 1.002 3.301
= 0.118 -0.187
a | -0.085 2.236
a3 0.307 -8.071
a — 11.552
as — -7.655
75 =2.0
A 1.066 3.286
=Y 0.031 -0.387
a | -0.308 -1.697
a3 0.609 -
a 0.581 -
as | -0.962 —
75 =4.0
o - -
Ao - -
g‘i — —_
a5 — p—
7. = 8.0
B~ _ _
a; - -
a - —
g‘i — —_
a5 — p—

ble B.51, but in | band.

de Vaucouleurs bulges
(Sérsic fits); | ban

Rap sers
R Napp
=01
ay | 1.024 3.490
a; | 0.041 -0.062
a | -0.543 0.552
az| 2.453 -1.037
as | -4.487 -0.706
as | 2.874 1.238
. =03
ay | 1.025 3.370
a; | 0.018 0.021
a | -0.201 -0.433
az | 0.763 2.692
as | -1.304 -5.885
as | 0.964 3.550
7, =05
ay | 1.028 3.340
a; | 0.011 -0.102
a, | -0.130 2.406
a3 | 0.565 -13.826
as | -1.212 25.338
as | 1.103 -15.648
7. =10
ap | 1.022 3.143
a; | 0.027 -0.284
a | -0.436 2.664
a3 | 2.367 -5.718
as | -5.260 0.309
as | 4.117 3.877
75 =20
ap | 0.981 3.201
a; | 0.263 -0.102
a, | -0.309 0.575
az | 0.383 0.320
ay - -3.262
as — 0.292
75 =4.0
20 - =
a — -
g‘i —_ —
a5 —_ —
7, =8.0
B~ % _ _
i - -
a — -
g‘i —_ —
a5 —_ —
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Table B.55:Dust efectscorrdst as in Ta-
ble B.51, but in K band.

de Vaucouleurs bulges

Table B.54:Dust dfectscorrd'st as in Ta-
ble B.51, but in J band.

sty Toand (Sersic fits), K band
Ra;,pp nsers Fpp nggrps
Tooi| - 7o =01 1010  3.439
g =0. a | 1. :

8| 1011 3460 2 | -0.002 -

1 | -0.002 - a, | 0.064 -

% | 0.013 - as | -0.333 -

2 | 0.024 - a, | 0557 -

= 0556 - as | -0.253 —
s 75 =0.3

= 0. a | 0992  3.359

go %8%8 3.34_8 a; | 0.008 _

a | 0.050 - a, | -0.082 -

2 | -0.553 as | 0.373 -

ag -3811 - a, | -0.810 -

a | -3.811 - as | 0.651 -
. Oag : 7 =05

g =0. a | 0985  3.330

go gggg 3.310 a, | 0.017 _

a1 1438 - a, | -0.205 —

o | 1438 as | 0,929 -

% | 5.388 - a, | -1.833 -

a | -8.445 - as | 1.313 -
— % ' 75 =10

i 1&2 1.002  3.235 2| 0386 3.301

a; | 0.144 -0.387 a | -0.804 _

a, | -1.544  3.685 a | 3294 -

as | 5920 -11.578 a, | -5.658 _

a, | -9.600 13.990 as | 3.491 -
& | 5700 -6.003 p—

% 10w som oo e

a; | 0.037 -0.036 a | -1.441 —

a | -0347 -0.372 a. | 5.890 _

as | 1.263  4.406 a, | -9.992 -

a, | -2.352 -10.317 as | 6.040 -
& | 1921 5965 Y

g =40 ® & | 1090  3.350

AR 80 g

2, | -0.145 -3.411 a — 112177

as | -0200  5.554 a _ 173207

a, | 1412 2.182 a _  789.894
| -0508 -7.747 .

75 =80 ° ag| 1095  3.292

% - - a | 0204 2851

& - - a ~ 26,095

2 = R as _ 104732

2 = = a, — 172223

a —  95.467
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Table B.56:Dust dfectscorrd'ston the ef-
fective radius ofde Vaucouleurs bulges Table B.57:Dust efectscorri’st as in Ta-
Results are listed as cibieients of polyno- ble B.56, but in V band.

mial fits a, (Eq. 3.1.19) at dferentrf and de Vaucouleurs bulges

the dfective wavelength of the B band. (de Vaucouleurs fits)
de Vaucouleurs bulges Vv bandRa
(de Vaucouleurs fits) T-pp
B band o1
i T | 1020
Ri .
r =01 a; | 0.036
® &% | 1.026 a | -0.502
2 ' as | 1.834
2 3o a, | -2.386
2, | 2.808 & | 1081
Ak T
03| a | -0032
® & | 1.058 a | 0075
2 ' as | 1.202
a 0.026 2 3657
a -0.673 a 5986
az 4.281 - .
2| 4583 =051 7
05| a | 0054
® & | 1.085 a | -0.955
2 : as | 4.866
2 938 a | -7.860
a. | 10.459 &g | 4398
as | -19.227 L =10
as | 12.454 go %28%
=10 1.103 a; -2.526
2 : as | 10.123
a 0.249 2| 14938
ay -4.402 a 8621
as | 25.009
as | -50.839 71 =20
as | 36.672 go % ggg
=20 a6 2 | 3.183
ol 5 a | -7.006
2 918 a | 778
a. | 6354 a | 0532
a, | -5.392 1 =40
as | 4.735 2 -
T A
a - g -
2 - =80
as - % -
T -
—_ a _
& - ag -
2 -
a5 —_
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Table B.59:Dust effectscorrdst as in Ta-
Table B.58:Dust effectscorr®®st as in Ta- P!€ B-56, butin J band.

ble B.56, but in | band. de Vaucouleurs bulges
(de Vaucouleurs fits)
de Vaucouleurs bulges J band
(de Vaucouleurs fits) Rapp
| band R
%) Té =01
' ag 0.998
75 =01 a | 0.066
ay | 1.013 a | -0.894
a = as | 3.336
82 - a, | -4.701
gg - as 2.268
1 =03 =031 g
% | 1032 & | 0032
a1 '0021 al 0192
Ao 0.102 a2 0275
2% | 0497 a, | -1.343
as | -1 ’
as | 0.712 e 1.027
7, =05 B = 1.013
% | 1.058 a | 0041
a 0.027 al _0702
a» | -0.389 a2 3862
% | 1.594 2, | -6.842
a | -1.
a. | 0,615 — 4.017
4 =10 BT 1 040
a1 0.076 al -1684
Ao -1.151 3.2 8.008
% | 5743 2, | -13.650
as | 3.930 % 8.006
7, =20 T8 = < 1076
g | 1112 x| 0171
d -0.049 al -2.295
2, | 0.080 2, | 10.676
2 | 0.696 a; | 10.838
75 =4.0 75 =4.0
o - Qo 0.842
gl - a 0.363
2 - a; | -0.083
& - as | 0.564
8 2 -
7. =80 % -
ag - L =80
a1 = a | 1.044
a3 - a | 0.547
a = a, | -1.688
% 89| 4140
a5 —
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Table B.60:Dust efectscorrdvst as in Ta-
ble B.56, but in K band.

de Vaucouleurs bulges
(de Vaucouleurs fits)
K band

Rapp
R;
7,=01
Qo 0.993
a —
a —
gi —
a5 —_
75 =03
a 0.999
a 0.077
o -0.974
az 3.508
a, | -4.826
as 2.285
75 =05
ag 1.005
a 0.097
a | -1.195
a3 4.330
a, | -6.067
as 2.946
L=10
a 1.012
a 0.185
o -2.158
a3 8.008
as | -11.796
as 6.133
T, =20
a 1.049
a 0.067
a | -0.801
a3 3.408
a, | -6.090
as 3.945
75 =40
a 0.718
a 0.381
a 0.171
gi -0.327
a5 —_
7. =80
ag 0.811
=i} 0.123
o 0.652
g_i —
a5 —_
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The corrections for dust dfects on

decomposed disks and bulges
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Table C.1:Dust efectscorr®® on the derived photometric parametersdetomposed
disks and exponential bulges(B/D = 0.25): disk scale-lengths, bulgdfective radii
and Sérsic indices. Results are listed adfodents of polynomial fits, (Eq. 3.1.19) at
differentr}, and at the flective wavelength of the B band.

Fits with exponential + Sérsic functions; B band
B/D eff,B/D
Rappd appb nSETSB/D — psers

Rappd Rg;fpb appb appb

=01

a | 0.986 1.054 0.061

a, | -0.058 -0.088 -0.073

a| 0251 0.821 0.788

a; | -0.869 -3.251 -3.729

a,| 1192 4.874 6.497

a; | -0.557 -2.463 -3.688

'=03
TB = V.

a | 0.980 1.047 0.054

a, | -0.069 0.216 0.452

a, | 0.255 -2.461 -4.596

a;| -0.845 9.046  15.946

a,| 0.866 -14.115 -23.125

a; | -0.185 7.851  12.070

o 0.974 1.044 0.050
a | -0.087 0.133 0.217
a 0.276  -1.818 -2.129
az | -0.664 7.454 7.845
=W 0.045 -13.221 -12.975
as 0.567 8.312 8.085

a| 0956  1.038 0.050
a | -0.008 0.057  -0.060
a | -0.744 -0.677 1.421
ag | 2.706 1555  -7.045
a, | -4.749 -2.417  11.459
as | 2862 1.493  -5.806
=20
ap| 0919 1.019 0.040
a, | 0.025 -0.107 0.056
a | -1.778 -0.156  -1.129
as | 6.585  0.084 2.944
a, | -10.052 -0.328  -3.961
as | 5.490  0.660 2.542

Qo 0.882 0.984 0.013
a | -0.060 -0.130 -0.088
a | -0.217 0.820 1.692
ag 1.455 -3.199 -8.677
& | -2.567 4.937 14.424
as 1592 -2.265 -7.018

o 0.897 0.992 0.013
=] 0.058 0.022 -0.010
a | -0.380 0.411 1.076
ag 2.286 -0.598 -4.824
as| -4.076 -0.662 7.796
as 2.260 1.472 -3.252
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Table C.2:Dust efectscorr®P, as in Table C.1, but in V band.

Fits with exponential + Sérsic functions; V band
B/D TT.B/D
Rapnd zppb nsersB/D _ psers

Rappd RZ;Lb appb appb

T; =0.1
ap | 0.987 1.045 0.043
a; | -0.053 -0.027 0.016
a | 0.179 0.424 0.774
a3 | -0.567 -2.075 -4.417
a, | 0.742 3.425 7.904
as | -0.337 -1.852 -4 545
f
75 =03
ap | 0.982 1.041 0.041
a; | -0.076 -0.006 0.170
a | 0.392 0.150 -0.988
az | -1.433 -0.953 2.237
as | 1.944 1.334 -2.350
as | -0.865 -0.444 1.073

a | 0.977 1.036 0.038
a | -0.060 0.198 0.340
a | 0.113 -2.174 -3.076
az | -0.261 8.171 10.561
as | -0.170 -13.358 -15.857
as | 0.457 7.833 8.837

a | 0.967 1.033 0.036
a | -0.175 -0.070 0.088
a | 1.184 0.891 0.099
az | -4.188 -3.837 -1.976
as | 5.432 5.242 3.496
as | -2.328 -2.131 -1.263

a | 0.938 1.019 0.029
a; | -0.013 0.008 0.376
a | -1.281 -0.672 -3.237
az | 4.876 1.399 8.985
a | -7.926 -1.981 -11.170
as | 4.536 1.296 5.391
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Table C.3:Dust effectscorr®P, as in Table C.1, butin | band.

Fits with exponential + Sérsic functions; | band

RE/D RETTE/D
appd appb nsersB/D _ psers
Rapnd R appb appb

appb

=01
a | 0988  1.047 0.051
a; | -0.044 -0.091  -0.061
a | 0.003 0.573 0.716
a; | 0203 -1.969  -3.702
a, | -0.482  2.852 6.884
as | 0.315 -1.470  -4.155

T

75 =03
a | 0985  1.046 0.050
a; | -0.067 -0.124 0.020
a | 0235 0.836  -0.309
as | -0.737  -2.850 0.163

a, | 0.941 3.986 1.228
as | -0.408 -1.921 -1.265
7, =0.5

a | 0.981 1.043 0.047

a, | 1.780 0.068 -1.282
as | -0.771 0.358 0.861
75 =10
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CHAPTER C

Table C.4:Dust efectscorr®/®, as in Table C.1, but in J band.

Fits with exponential + Sérsic functions; J band

RB/D Rett,B D
appd appb nsersB/D — nsers
Rappd Ref appb appb

appb

i
7,=01
a | 0.988 1.040 0.043
a; | -0.027 0.022 0.105
a, | -0.232 -0.397 -0.820
az | 1.146 1.184 1.678
as | -1.953 -1.461 -0.645
a; | 1.103 0.603 -0.601

a | 0.986 1.039 0.042
a; | -0.046 -0.005 0.031
a, | -0.088 -0.170 -0.238
azg | 0.654 0.406 0.044

a, | -1.265 -0.363 1.298
a; | 0.763 0.073 -1.418
i
75 =05

a | 0.985 1.038 0.040
a; | -0.069 -0.026 -0.027
a; | 0.099 0.001 0.532
ag | -0.007 -0.186 -2.699
a, | -0.317 0.447 4.913
as | 0.292 -0.283 -2.961

a | 0979 1.033 0.037
a | -0.057 0.026 0.165
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Table C.5:Dust efectscorr®P, as in Table C.1, but in K band.

Fits with exponential + Sérsic functions; K band

RB/D Rett,B D
appd appb nsersB/D — nsers
Rappd Rggfpb appb appb
75 =01
a | 0.987 1.034 0.036
a; | -0.011 0.044 0.010
a | -0.462 -1.019 -0.602
a3 | 2.062 3.826 1.891
a, | -3.422 -5.666 -1.780
as | 1.924 2.862 0.197
75 =03
a | 0.986 1.033 0.028
a; | -0.006 0.041 0.166
a, | -0.507 -1.003 -1.489
a3 | 2.183 3.762 4.032
a, | -3.569 -5.553 -4.089
a5 | 1.987 2.796 1.113
7. =0.5
a | 0.985 1.033 0.028
a; | -0.006 0.036 0.166
a, | -0.511 -0.977 -1.682
a3 | 2.183 3.670 4.960
a, | -3.553 -5.411 -5.575
as | 1.973 2722 1.902
7. = 1.0
a| 0.981 1.031 0.028
a; | 0.108 0.029 0.172
a | -1.662 -0.945 -1.955
a3 | 6.063 3.554 6.187
a, | -8.851 -5.228 -7.453
a5 | 4.482 2.637 2.881
7, =20
a | 0.979 1.029 0.032
a; | -0.057 -0.152 -0.111
a, | -0.095 0.907 0.907
az | 0.635 -3.193 -4.162
as | -1.219 4.637 7.491
as | 0.759 -2.282 -4.412
7, = 4.0
a| 0.970 1.024 0.029
a; | -0.080 -0.196 -0.159
a | 0.004 1.127 0.808
a3 | 0.287 -3.466 -1.908
a, | -0.789 3.922 1.676
as | 0.651 -1.031 0.041
75 =80
a| 0.955 1.012 0.019
a; | -0.187 -0.201 -0.001
a | 0.814 0.842 -0.217
az | -2.299 -2.067 0.702
as| 2455 1.294 -1.347
as | -0.697 0.640 1.581
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Table C.6:Dust efectscorr®’P, as in Table C.1, but foB/D = 0.5.

Fits with exponential + Sérsic functions; B band

RE/D eTT,B/D
“appd appb nSETSB/D — psers
Rappd Rggfpb appb appb
T; =0.1
ap | 0.975 1.053 0.060
a; | -0.148 -0.028 0.009
a | 0.882 0.213 -0.135
az | -2.816 -0.887 -0.128
a, | 3.757 1.234 0.802
as | -1.716 -0.514 -0.556
i
7, =03
ap | 0.967 1.050 0.059
a; | -0.126 0.108 0.071
a | 0401 -1.361 -0.805
az | -0.702 5.424 3.409
a, | -0.081 -9.121 -6.299
as | 0.687 5.445 4.154
7, =05
ap | 0.962 1.049 0.059
a; | -0.286 -0.000 0.016
a | 1.936 -0.285 -0.660
az | -5.988 1.775 4.042
a, | 7.093 -4.318 -8.656
as | -2.646 3.381 6.135
.=1.0
ap | 0.941 1.046 0.052
a; | 0.035 0.114 0.109
a | -1.281 -0.999 -0.161
az | 4.626 2.699 -1.694
a, | -1.772 -3.746 4,193
as | 4.418 1.909 -2.450
7. =20
ap| 0.910 1.041 0.051
a; | -0.098 -0.041 0.265
a | -1.254 -0.400 -2.782
az | 5.0561 0.893 8.067
a, | -8.409 -1.420 -10.475
as | 4.931 1.081 5.384
75 = 4.0
ap | 0.866 1.022 0.041
a; | -0.050 -0.071 -0.097
a | -0.828 0.475 1.809
az | 3.678 -2.484 -9.367
as | -5.988 4.204 15.734
as | 3.411 -2.041 -7.875
75 =80
ap | 0.877 1.024 0.033
a; | 0.009 0.023 -0.101
a | -0.338 0.188 2.396
az | 2.718 -0.023 -10.952
as | -5.596 -1.492 18.703
as | 3.379 1.921 -9.977
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Table C.7:Dust efectscorr®’P, as in Table C.1, but foB/D = 0.5, in V band.

Fits with exponential + Sérsic functions; V band
B/D efTT.B/D
appd appb nSETSB/D — psers

ff
Rappd Rzppb appb appb

i
75 =01
o 0.975 1.044 0.042
a; | -0.129 0.010 0.096
a 0.727 0.076 -0.208
az | -2.298 -0.678 -0.463
au 3.073 1.216 1.697
as | -1.414 -0.640 -1.202

ap 0.968 1.040 0.041
a | -0.150 0.063 0.203
a 0.885 -0.538 -1.419
ag | -2.863 1.794 4.325
y 3.628 -2.973 -6.063
as | -1.468 1.894 3.249

ap 0.962 1.036 0.039
a | -0.079 0.267 0.291
a | -0.014 -2.821 -2.762
ag 0.785 10.684 10.573
ay | -2.455 -17.093 -17.184
as 2.045 9.725 9.961

ap 0.951 1.038 0.036
a | -0.208 -0.096 0.075
ap 1.435 1.432 0.669
ag | -5.083 -6.078 -4.573
ay 6.844  9.365 8.054
as | -3.207 -4.804 -4.110

ap 0.924 1.032 0.040
a 0.044  0.097 0.279
a | -2.252 -1.124 -2.102
ag 8.263 2.876 5.284
a | -12.975 -3.796 -6.223
as 7.126 1.968 2.983

ap 0.883 1.022 0.033
a | -0.142 -0.126 -0.013
a | -0.665 0.466 0.139
ag 3.237 -2.179 -2.154
ay | -5.521 3.504 4.176
as 3.305 -1.595 -1.762

ap 0.862 1.005 0.022
a 0.041 0.114 0.064
ap | -0.832 -0.513 1.146
ag 3.801 1.215 -8.380
a, | -6.362 -1.758 16.574
as 3.557 1.358 -9.405
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Table C.8:Dust efectscorr®’P, as in Table C.1, but foB/D = 0.5, in | band.

Fits with exponential + Sérsic functions; | band

RE/D RETTE/D
appd appb nSerSB/D — nsers
Rappd Reff appb appb

appb

a | 0.978 1.050 0.051
a | -0.161 -0.142 -0.090
a| 0.774 0.956 1.085
ag | -2.037  -2.907 -4.317
as | 2.384 3.809 6.685
as | -0.982 -1.782 -3.536

8 | 0.973 1.048 0.048
a | -0.192 -0.136 0.087
a | 1.148 0.806 -0.689
az | -3.578 -2.215 1.846
a | 4.709 2.525 -2.178
as | -2.132 -0.931 1.014

8 | 0.968 1.045 0.044
a | -0.209 -0.035 0.167
a; | 1.288 -0.368 -1.825
az | -4.040 2.342 6.906
a | 5.162 -4.684 -10.682
as | -2.188 3.082 5.878

8 | 0.958 1.035 0.036
a; | -0.108 0.153 0.312
a; | 0.046 -2.074 -3.106
az | 0.900 8.710 11.728
as | -2.996 -15.002 -18.769
as | 2.511 9.068 10.846

a | 0.940 1.032 0.042
a | 0.004 0.053 -0.127
a | -1.104 -0.500 1.852
ag | 4.487 1.452 -7.337
a | -7.467 -2.071 10.966
as | 4.057 0.973 -5.447

a | 0.907 1.022 0.038
a | 0.001 0.107 0.245
a | -1.599 -1.288 -2.852
az | 5.735 3.324 9.345
a | -9.121 -4.486 -13.265
as | 5.206 2471 7.004

8 | 0.867 1.001 0.020
a | 0.053 0.169 0.247

a | -1.451 -1.413 -1.429
az | 4.945 3.181 2.237
a | -6.979 -3.181 -1.786
as | 3.643 1.437 1.429
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Table C.9:Dust efectscorr®’P, as in Table C.1, but foB/D = 0.5, in J band.

Fits with exponential + Sérsic functions; J band

RE/D STTE/D
appd appb nSerSB/D — nsers
Rappd Reff appb appb

appb

i
75 =01
ay | 0.976 1.041 0.042
a; | -0.095 -0.009 0.122
a | 0.231 0.067 -0.757
az | -0.283 -0.452 1.133
a, | -0.018 0.839 0.109
as | 0.184 -0.492 -0.772

a | 0.974 1.039 0.043
a | -0.129 -0.029 0.109
a | 0529 0.235 -0.626
az | -1.331 -1.006 0.695
as | 1481 1.576 0.642
as | -0.556  -0.810 -0.951

8 | 0.972 1.038 0.042
a; | -0.166 -0.033 0.144
a, | 0.872 0.232 -1.266
az | -2.557 -0.916 3.522
a | 3.235 1.300 -3.905
a | -1.411 -0.558 1.517

a | 0.965 1.032 0.038
q | -0.217 0.104 0.149
a, | 1.334 -1.287 -1.586
az | -4.183 4.887 5.985
a | 5403 -7.830 -9.445
as | -2.329 4.546 5.384

a | 0.950 1.028 0.039
a | 0.022 0.127 0.079
a | -1.341 -1.730 -0.827
az | 5.717 7.063 3.189
a | -9.594 -12.003 -5.662
a | 5.738 7.332 3.912

8 | 0.933 1.023 0.032
a | -0.060  0.215 0.155
a, | -0.568 -2.487 -1.340
az | 2.453 8.771 4.336
a | -3.997 -12.548 -5.566
as | 2.012 6.074 2.450

a | 0.904 1.018 0.035
a | -0.132 -0.044 -0.115
a; | 0.010 0.256 1.610
az | 0.834 -0.752 -5.263
a | -3.215 -0.683 4.990
a | 2.713 1.435 -0.834
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Table C.10:Dust efectscorr®P, as in Table C.1, but foB/D = 0.5, in K band.

Fits with exponential + Sérsic functions; K band

RB/D f1.B/D
appd appb sersB/D sers
Rappd Rg;fpb nappb napnb
=01
a| 0.976 1.035 0.038
a; | -0.076 -0.023 -0.127
a | -0.074 -0.160 0.643
az| 0.937 0.726 -1.553
as | -1.910 -1.128 2.009
a | 1.193 0.575 -1.140
75 =03
a| 0.975 1.035 0.038
a; | -0.077 -0.032 -0.094
a, | -0.069 -0.096 0.297
az; | 0.888 0.530 -0.310
a, | -1.809 -0.860 0.199
as | 1.131 0.447 -0.224
i
75 =05
a| 0.973 1.034 0.038
a; | -0.081 -0.036 -0.092
a | -0.026 -0.066 0.258
az| 0.706 0.412 -0.082
as | -1.519 -0.678 -0.265
as | 0.975 0.358 0.081
75 =10
a | 0.970 1.033 0.029
a; | -0.102 -0.043 0.075
a, | 0.187 -0.032 -0.604
a3 | -0.129 0.349 1.670
a, | -0.245 -0.668 -1.900
a | 0.317 0.419 0.736
75 =20
ap | 0.967 1.029 0.026
a; | -0.186 0.008 0.266
a | 0.923 -0.654 -2.580
az | -2.700 2.792 8.270
a, | 3.413 -4.620 -11.094
a5 | -1.460 2.730 5.465
7. =4.0
a | 0.958 1.026 0.030
a; | -0.308 -0.029 0.089
a | 1.954 -0.587 -1.517
az | -6.049 3.573 6.674
a,| 7.581 -7.594 -11.651
as | -3.065 5.474 7.328
7, = 8.0
a| 0.941 1.022 0.028
1 | -VU. -U. -U.
a 0.299 -0.220 0.134
a | 1.787 1.570 1.110
a3 | -6.075 -5.450 -4.165
a, | 8.707 7.785 6.589
as | -4.403 -3.755 -3.286
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Table C.11:Dust efectscorr®’® on the derived photometric parametergletomposed
disksandexponential bulgegB/D = 0.25): disk and bulge bulgefective radii, disk and
bulge Sérsic indices. Results are listed adfodents of polynomial fitsy (Eq. 3.1.19) at
differentr}, and at the flective wavelength of the B band.

Fits with two Sérsic functions; B band

% 2;21% 7 nSETSB/D — nsers nserSB/D — nsers
Rappd Ro appd appd " ‘appb appb
=01
ag | 0.992 1.034 0.062 0.048
a; | -0.048 -0.029 0.361 0.158
a | 0.241 -0.259 -1.440 -1.650
az | -0.745 1.365 1.840 4.969
a, | 1.192 -1.822 -1.553 -5.847
as | -0.554 0.950 0.726 2.453
7, =03
ay | 0.990 1.030 0.074 0.046
a; | -0.029 0.026 0.464 0.036
a | -0.053 -1.073 -2.495 -1.157
az | 0.518 5.093 5.509 5.811
a; | -0.955 -8.311 -7.243 -10.060
as | 0.726 4.913 3.833 5.961
7. =05
ag | 0.990 1.030 0.085 0.039
a; | -0.077 -0.203 0.646 0.037
a | 0.416 1.198 -4,488 -0.849
az | -1.076 -2.472 12.489 4,785
a, | 1.226 1.646 -17.035 -9.126
as | -0.310 0.662 8.376 6.039
7, =10
ay | 0.993 1.032 0.102 0.039
a; | -0.075 -0.262 0.308 -0.087
a | 0.579 2.952 -2.983 2.109
az | -2.158 -12.106 11.415 -9.801
a, | 3.132 19.541 -19.330 16.358
as | -1.523 -10.302 10.783 -8.625
75 =20
ay | 1.002 1.034 0.104 0.050
a; | -0.121 -0.114 0.142 0.012
a | 0.144 0.066 -0.141 -0.505
az | 0458 -0.861 1.427 0.832
a, | -1.689 2.056 -5.019 -0.719
as | 1.301 -1.111 3.819 0.747
7, =4.0
ag | 0.993 1.032 0.073 0.041
a; | 0.036 0.155 -0.080 0.177
a | -0.789 -1.532 0.567 -0.540
az | 3.263 4.752 -1.864 -1.226
a; | -5481 -6.410 1.554 4.025
as | 3.153 3.312 0.064 -2.016
7. =80
ap | 0.980 1.065 -0.046 0.062
a; | -0.010 0.175 -0.196 0.024
a | 0.023 -1.062 1.132 0.704
az | -1.335 5.205 -9.013 -3.353
as | 3.227 -11.194 21.288 4.740
as | -1.902 7.813 -13.636 -1.318
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Table C.12:Dust efectscorr®’P, as in Table C.11, but in V band.

Fits with two Sérsic functions; V band

STT.B/D
RED

appd appb sersB/D sers sersB/D sers
Rappd Ro Mapnd Mapnd  Mappb Napnb
7, = 0.1
ap | 0.990 1.025 0.063 0.031
a; | -0.040 0.021 0.353 0.240
a | 0.190 -0.591 -1.480 -1.965
az | -0.584 2.371 2.044 6.015
as;| 1.032 -3.093 -1.669 -7.381
as | -0.516 1.492 0.657 3.168
7, = 0.3
ap | 0.987 1.017 0.083 0.018
a; | -0.027 0.085 0.166 0.459
a | 0.031 -1.208 -0.161 -4.219
az | 0.025 4.675 -1.496 14.703
a,| 0.029 -6.651 1.702 -20.890
as | 0.101 3.533 -0.203 10.508
7, = 0.5
ap | 0.986 1.021 0.093 0.018
a; | 0.007 -0.415 0.382 0.374
a» | -0.380 3.786 -2.723 -3.799
az| 1.704 -12.383 7.509 14.618
as | -2.717 16.829 -10.890 -22.548
as | 1.655 -7.510 5.803 12.294
7. =10
ap | 0.988 1.018 0.090 0.025
a; | -0.118 -0.440 0.869 -0.142
a | 1.154 5.018 -7.399 2.181
asz | -4.314 -19.230 23.914 -8.309
a, | 6.629 29.833 -34.780 12.521
a5 | -3.400 -15.314 17.749 -5.996
75 =20
ap | 0.990 1.018 0.100 0.030
a; | 0.048 0.038 0.317 0.292
a | -0.890 -0.722 -1.298 -2.131
az | 3.078 0.919 4.454 4.630
as | -4.529 0.853 -9.046 -3.677
as | 2.380 -1.166 5.851 1.033
75 =40
ap | 0.992 1.025 0.087 0.031
a; | 0.019 -0.038 0.126 0.220
a | -0.802 -0.627 -0.758 -1.689
az; | 3.314 2.201 4,103 3.281
a, | -5.368 -3.027 -9.052 -2.604
a5 | 2.980 1.739 5.979 1.286
75 =80
ap | 0.985 1.035 0.017 0.030
a; | 0.050 0.252 -0.485 0.309
a | -0.446 -1.373 3.830 -1.029
az | 1.152 4.080 -14.750 0.367
a, | -1.812 -6.106 22.807 1.585
a5 | 1.205 3.521 -11.499 -0.521
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Table C.13:Dust efectscorr®’®, as in Table C.11, but in | band.

Fits with two Sérsic functions; | band

% ZLEE 0 nSETSB/D — nsers nsersB/D — psers
Rappd Rg;fpb appd appd appb appb
=01
ap | 0.986 1.027 0.061 0.038
a; | -0.066 -0.092 0.183 -0.116
a | 0.342 0.013 0.005 0.365
az | -0.906 1.010 -2.536 -0.132
as| 1460 -1.672 4.233 -0.258
as | -0.753 0.926 -2.037 0.144
7, = 0.3
ap | 0.984 1.022 0.074 0.028
a; | -0.065 -0.079 0.197 0.183
a | 0.334 -0.163 -0.333 -1.906
az | -0.901 1.706 -1.465 6.632
a, | 1.469 -2.685 2.664 -8.969
a5 | -0.739 1.484 -1.122 4.263
7, =0.5
ap | 0.982 1.018 0.083 0.023
a; | -0.060 -0.101 0.225 0.192
a | 0.276 0.009 -1.253 -2.141
a3 | -0.652 1.261 3.226 8.198
a, | 1.017 -2.278 -5.797 -12.158
a5 | -0.432 1.484 3.832 6.353
7. =10
ap | 0.979 1.005 0.093 0.015
a; | -0.016 0.137 0.502 0.377
a | -0.202 -2.111 -3.710 -3.679
a3 | 1.225 9.068 10.701 13.990
a, | -2.026 -14.591 -15.409 -21.680
as | 1.309 8.577 8.083 12.039
75 =20
ap | 0.980 1.012 0.092 0.024
a; | -0.015 -0.443 0.958 -0.099
a | 0.034 4,961 -9.456 2.222
az | -0.313 -19.363 34.130 -9.997
a,| 1.102 31.013 -52.622 16.873
as | -0.846 -16.651 27.945 -9.115
75 =40
ap | 0.983 1.013 0.099 0.028
a; | 0.109 0.014 0.348 0.161
a | -1.613 -0.468 -3.077 -1.383
az | 5.743 -0.200 13.037 3.144
a, | -8.454 2.248 -22.820 -3.099
as | 4.394 -1.633 13.084 1.472
75 =80
ap | 0.985 1.020 0.069 0.031
a; | 0.095 0.147 -0.137 0.131
a | -1.460 -1.264 0.429 -0.286
az | 5.527 2.384 1.087 -1.760
as | -8.529 -1.244 -5.072 4.124
as | 4577 -0.034 4.065 -1.699
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Table C.14:Dust dfectscorr®’P, as in Table C.11, but in J band.

Fits with two Seérsic functions; J band

% Rgllfﬁﬁ 0 nSETSB/D — nsers nsersB/D — nsers
Rappd Ro appd appd  "appb appb
7.=01
ap | 0.991 1.017 0.068 0.028
a; | -0.234 0.004 0.139 0.128
a | 1.244 -0.632 -0.344 -1.242
az | -2.855 2.806 -0.469 3.940
a, | 3.429 -3.785 1.034 -4.701
as | -1.508 1.814 -0.511 1.885
75 =0.3
ap | 0.989 1.014 0.071 0.020
a; | -0.226 0.004 0.114 0.284
a | 1.194 -0.663 0.094 -2.149
az | -2.739 3.010 -2.116 6.265
a,| 3.326 -4.127 3.141 -7.465
as | -1.475 2.010 -1.355 3.141
f
75 =05
ap | 0.989 1.014 0.070 0.021
a; | -0.245 -0.044 0.204 0.226
a | 1.306 -0.466 -0.520 -2.334
az | -3.022 2.730 -0.650 7.989
a, | 3.649 -4.025 1.616 -10.606
as | -1.603 2.076 -0.727 4,909
75=10
ay | 0.977 1.008 0.081 0.018
a; | -0.082 -0.043 0.289 0.235
a | 0.388 -0.420 -1.704 -2.434
az | -0.851 2.489 4.348 8.816
a, | 1.348 -3.634 -7.002 -12.676
a5 | -0.667 1.995 4.361 6.533
5= 20
ap | 0.982 1.001 0.107 0.017
a; | -0.220 -0.143 -0.011 0.224
a | 1.145 0.929 0.546 -2.570
az | -2.692 -3.036 -2.666 10.149
a, | 3.306 5.036 2.334 -15.923
as | -1.354 -2.336 -0.254 9.080
7. =40
ay | 0.980 1.000 0.114 0.021
a; | -0.221 -0.254 -0.048 -0.078
a | 1.446 2.656 -0.151 0.791
az | -4.535 -10.938 2.819 -2.927
as;| 6.982 19.211 -9.102 5.404
as | -3.868 -11.104 6.773 -3.192
7. =80
ag | 0.977 1.008 0.084 0.033
a; | -0.015 -0.238 0.513 -0.221
a | -0.221 2.330 -4.661 2.416
az;| 1.278 -8.169 16.201 -7.603
a, | -2.758 10.669 -24.072 8.442
as | 1.835 -4.589 12.447 -2.714
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Table C.15:Dust dfectscorr®’P, as in Table C.11, but in K band.

Fits with two Sérsic functions; K band

% 2;;% 0 nsersB/D _ psers nsersB/D — nsers
Rappd R,  apnd appd  appb appb
75 =01
ag | 0.976 1.009 0.060 0.020
a; | -0.057 -0.036 0.286 -0.012
a | 0.209 -0.610 -1.213 -0.801
az | -0.120 3.216 1.711 3.907
a, | 0.367 -4.609 -1.568 -5.811
as | -0.283 2.274 0.673 2.764
7, = 0.3
ap | 0.976 1.008 0.061 0.017
a; | -0.055 -0.034 0.238 -0.003
a | 0.191 -0.644 -0.830 -0.804
az | -0.066 3.370 0.646 4.035
a,| 0.296 -4.844 -0.316 -6.220
as | -0.250 2.395 0.144 3.069
7. =05
ay | 0.975 1.007 0.063 0.017
a; | -0.055 -0.033 0.325 -0.002
a | 0.185 -0.662 -1.850 -0.843
az | -0.039 3.450 3.964 4.264
a,| 0.256 -4.971 -4.488 -6.685
as | -0.229 2.468 1.947 3.374
5= 10
a | 0.974 1.004 0.071 0.016
a; | -0.053 -0.024 0.120 0.036
a | 0.179 -0.761 -0.172 -1.193
az | -0.034 3.860 -1.243 5.349
a,| 0.262 -5.610 2.053 -8.160
as | -0.233 2.827 -0.861 4.146
75 =20
ay | 0.972 1.000 0.069 0.015
a; | -0.071 -0.035 0.342 0.103
a | 0.353 -0.660 -2.006 -1.863
az | -0.649 3.583 4.710 7.693
a,| 1.142 -5.323 -6.281 -11.597
as | -0.654 2.815 3.365 6.057
7.=40
ap | 0.973 1.002 0.072 0.018
a; | -0.183 -0.310 0.698 -0.221
a | 1.294 1.745 -5.315 0.646
az | -3.845 -4.537 16.435 0.764
a, | 5.715 6.155 -24.402 -3.729
as | -2.912 -2.667 13.434 3.247
7. =8.0
ag | 0.970 0.997 0.091 0.008
a; | -0.186 -0.415 0.162 -0.160
a | 1.424 3.158 -0.792 1.525
az | -4.895 -11.033 2.111 -5.144
a, | 8.047 17.805 -5.017 8.105
as | -4.495 -9.490 3.509 -4,160
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Table C.16:Dust effectscorr®’®, as in Table C.11, but faB/D = 0.5.

Fits with two Seéersic functions; B band

% 2;;% 0 nsersB/D _ psers nsersB/D — nsers
Rappd R,  appd appd  appb appb
75 =01
ap | 0.972 1.038 0.054 0.049
a; | 0.080 -0.136 2.104 0.098
a | -0.723 0.633 -12.234 -1.012
az;| 1.864 -1.552 30.708 2.688
a; | -1.871 2.198 -37.826 -2.604
as | 0.814 -1.074 17.830 0.857
7, = 0.3
ay | 0.972 1.033 0.093 0.049
a; | -0.011 -0.129 1.939 -0.251
a | -0.196 0.555 -11.377 2.018
az | 0.603 -0.948 27.767 -5.956
a, | -0.641 0.783 -33.698 7.518
as | 0.486 0.078 15.686 -3.207
7, =05
a | 0.971 1.032 0.105 0.048
a; | 0.009 -0.181 2.226 -0.158
a | -0.491 0.850 -14.275 0.522
az | 2.158 -1.091 36.735 0.896
a; | -3.635 -0.416 -44.661 -4.247
as | 2.360 1.586 19.925 3.731
7.=10
ag | 0.965 1.018 0.146 0.051
a; | 0.081 0.010 1.461 -0.452
a | 0.234 1.766 -12.794 5.115
az | -3.136 -10.098 44,755 -19.288
a,| 6.184 18.275 -68.310 28.872
as | -3.606 -10.348 36.167 -14.575
75 =20
ap | 0.981 1.044 0.074 0.061
a; | 0.031 -0.135 1.646 -0.071
a | -0.686 -0.048 -4.774 -0.036
az | 1.386 0.025 4.789 -0.926
as | -1.460 0.006 0.929 2.008
as | 0.688 0.235 -3.144 -0.700
7. =4.0
ap | 0.989 1.041 0.136 0.052
a; | -0.097 0.058 -0.393 0.039
a | 0462 -0.740 5.034 0.439
az | -1.651 1.710 -18.223 -4.481
a, | 2455 -2.145 28.229 8.423
as | -1.377 1.341 -15.655 -4,064
7. =8.0
ap | 0.981 1.057 0.001 0.051
a; | 0.025 0.039 0.598 0.147
a | -0.797 -0.095 -5.859 0.282
az | 2.809 1.272 16.112 -4.339
a, | -3.575 -4.882 -12.027 9.062
as | 1.411 4,553 0.397 -4,738
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Table C.17:Dust efectscorr®P, as in Table C.11, but fd8/D = 0.5, in V band.

Fits with two Seérsic functions; V band

RB/D effB/D

appd appb sersB/D sers sersB/D sers
Rappd Rg;fpb nappd napnd napnb nappb
75=01
Qg 0.978 1.024 0.135 0.030
a; | -0.093 0.024 0.445 0.249
ar 0.378 -0.471 -1.439 -1.797
az | -1.089 1.757 0.320 5.069
= 1.766 -2.110 0.484 -5.887
a5 | -0.864 0.923 0.159 2.432
75 =03
ag 0.973 1.022 0.156 0.021
a; | -0.105 -0.224 0.546 0.245
ar 0.404 2.037 -2.746 -2.074
az | -1.020 -7.056 4.983 7.272
ay 1.431 10.450 -6.621 -10.477
as | -0.510 -5.176 3.906 5.420
7, =0.5
Qg 0.971 1.017 0.175 0.019
a; | -0.135 -0.084 0.639 0.302
ar 0.671 0.856 -4.549 -2.831
az | -1.824 -3.599 12.153 10.409
au 2.444 6.618 -17.560 -15.454
as | -0.954 -3.785 9.383 8.193
75 =10
Qg 0.973 1.020 0.173 0.025
a; | -0.259 -0.361 1.234 -0.199
a 2.308 4.149 -11.314 2.996
az | -8.230 -15.905 37.567 -11.491
as | 12.261 24.772 -55.886 17.199
a5 | -6.256 -12.870 29.118 -8.431
75 =20
Qg 0.979 1.024 0.174 0.038
a 0.001 0.066 -0.318 0.166
a, | -0.897 -1.123 6.955 -1.393
az 2.878 2.757 -25.779 3.072
a, | -4.116 -2.616 35.040 -2.756
ag 2.125 0.887 -16.623 1.078
75 =4.0
ag 0.986 1.033 0.134 0.043
a; | -0.142 -0.028 0.015 0.034
ar 0.459 -0.765 3.855 -0.220
a3 | -1.600 2.218 -14.969 -1.427
= 2.336 -2.860 22.085 3.572
a5 | -1.210 1.650 -11.812 -1.588
7, =8.0
ag 0.984 1.034 0.075 0.040
a; | -0.061 0.170 -0.338 0.041
a 0.227 -1.002 3.263 1.361
az | -0.742 2.930 -13.577 -8.411
ay 0.907 -5.089 25.760 14.889
as | -0.488 3.555 -16.385 -7.630
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Table C.18:Dust effectscorr®’P, as in Table C.11, but fd8/D = 0.5, in | band.

Fits with two Sérsic functions; | band

RB/D ef1.B/D

appd appb sersB/D sers sersB/D sers
Rappd R, Nappd Nappd  Mappb Napnb
75 =01
a| 0.974 1.029 0.099 0.039
a; | -0.192 -0.123 0.868 -0.194
a | 0.947 0.327 -3.837 1.128
az | -2.333 -0.066 6.021 -2.514
as| 3.151 -0.224 -5.230 2.684
as | -1.493 0.185 2.141 -1.095
75 =0.3
ag | 0.968 1.024 0.128 0.037
a; | -0.170 -0.125 0.673 -0.013
a | 0772 0.398 -3.540 -0.710
az | -1.791 -0.400 7.144 3.772
a,| 2.418 0.369 -8.966 -6.093
as | -1.085 -0.101 4,919 3.258
75 =05
ap | 0.961 1.022 0.152 0.027
a; | -0.108 -0.299 0.593 -0.029
a | 0.315 2.259 -4.396 0.007
az | -0.355 -7.167 13.571 1.062
a,| 0376 10.278 -22.160 -2.522
as | 0.023 -5.044 13.216 1.786
7, = 1.0
ag | 0.956 1.008 0.177 0.016
a; | -0.072 0.070 0.480 0.250
a | -0.040 -1.208 -3.024 -2.268
az| 1.061 5.407 6.687 8.677
as | -1.956 -8.874 -9.220 -13.644
as | 1.382 5.425 4.793 7.774
T, = 2.0
ap | 0.961 1.016 0.168 0.025
a; | -0.245 -0.416 0.875 -0.157
a | 2.163 4.658 -8.357 2.685
az | -7.751 -17.916 29.428 -11.192
as | 11.926 28.274 -46.563 18.085
as | -6.439 -15.169 25.453 -9.656
75 =40
a | 0.970 1.020 0.154 0.030
a; | -0.011 0.076 0.216 0.209
a | -0.875 -1.190 0.141 -1.613
az | 2.837 2.683 0.808 3.045
as | -4.259 -2.745 -4.347 -2.245
as | 2.372 1.252 3.249 0.808
7, = 8.0
a| 0.976 1.028 0.107 0.036
a; | 0.002 0.024 0.165 0.013
a | -0.988 -0.413 -0.177 1.095
az| 3.793 -0.290 2.722 -7.468
a, | -6.019 1.771 -6.248 13.165
as | 3.298 -1.014 3.516 -6.578
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Table C.19:Dust efectscorr®P, as in Table C.11, but fd8/D = 0.5, in J band.

Fits with two Seérsic functions; J band

% zL;E i nsersB/D — nsers nsersB/D — nsers
Rapps RS\ @pnd appd  "appb appb
7, =01
a | 0.975 1.021 0.121 0.029
a; | -0.353 -0.041 0.129 0.071
a | 1.862 -0.199 0.836 -0.760
az | -4.388 1.394 -6.348 2.589
L
7. =0.3
a | 0.971 1.018 0.126 0.021
a; | -0.349 -0.046 0.184 0.227
a | 1.845 -0.186 0.344 -1.667
az | -4.353 1.438 -4.961 4914
L B I
T; =05
a | 0.968 1.016 0.132 0.020
a; | -0.339 -0.051 0.307 0.264
a | 1.776 -0.154 -0.919 -2.035
az | -4.154 1.343 -0.875 6.217
bR
7, =10
a, | 0.953 1.008 0.149 0.023
a; | -0.170 -0.083 0.511 0.072
a | 0.917 0.537 -4,186 -0.823
az | -2.431 -1.867 13.810 3.182
S o Ry AR
7. =20
a | 0.954 1.000 0.189 0.021
a; | -0.269 0.027 -0.270 -0.074
a | 1.466 -0.494 2.759 0.729
az | -3.885 1.850 -10.365 -2.505
a, | 5414 -2.337 12.328 3.818
as | -2.523 1.544 -4.954 -1.699
. =4.0
a | 0.954 1.004 0.184 0.023
b B B
oY) . . -9. .
az | -4.884 -4.889 15.502 -6.600
a, | 7.988 9.891 -29.345 10.198
as | -4.783 -6.330 17.995 -5.528
75 =80
a | 0.959 1.016 0.143 0.034
S| 74% 2248 -78d0 2168
s . . -/, .
az | -4.067 -7.436 25.261 -14.120
as | 3.743 8.615 -33.623 17.567
as | -0.840 -3.093 15.496 -7.098
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Table C.20:Dust efectscorr®’P, as in Table C.11, but fd8/D = 0.5, in K band.

Fits with two Sérsic functions; K band

% 2;;% 0 nsersB/D _ nsers nsersB/D — nsers
Rappd R,  appd appd  "appb appb
75 =01
ap | 0.958 1.015 0.102 0.019
a; | -0.177 -0.093 0.355 0.092
a | 0731 -0.035 -0.951 -0.971
az | -1.063 1.307 -1.009 3.393
a,| 1.270 -2.188 2.991 -4.556
as | -0.636 1.143 -1.570 2.100
7, = 0.3
a| 0.954 1.010 0.111 0.019
a; | -0.126 -0.017 0.161 0.082
a | 0446 -0.480 0.302 -1.132
az | -0.389 2.423 -4.445 4.386
a,| 0560 -3.418 7.108 -6.282
as | -0.361 1.641 -3.338 3.042
7. =05
ag | 0.955 1.009 0.105 0.021
a; | -0.149 -0.015 0.339 0.004
a | 0578 -0.496 -0.809 -0.761
az | -0.715 2.487 -1.805 3.677
a,| 0925 -3.515 4.395 -5.631
as | -0.510 1.699 -2.306 2.818
75 =10
ag | 0.952 1.007 0.121 0.021
a; | -0.148 -0.016 0.134 -0.054
a| 0594 -0.514 0.196 -0.455
az | -0.799 2.608 -3.785 3.144
a,| 1.071 -3.738 5.823 -5.363
as | -0.580 1.851 -2.459 2.899
7, =20
ag | 0.949 1.005 0.121 0.019
a; | -0.175 -0.090 0.368 -0.128
a | 0.895 0.257 -2.242 0.378
az| -1.961 -0.202 5.324 0.351
a,| 2.871 0.442 -8.539 -1.709
as | -1.509 -0.241 5.636 1.382
. =4.0
a | 0.944 1.000 0.145 0.019
a; | -0.231 -0.157 0.329 -0.143
a | 1.701 0.982 -3.663 0.568
az | -5.826 -2.965 15.835 -0.322
as| 9.941 4,571 -32.367 -0.873
as | -5.762 -2.100 22.328 1.270
75 =80
ag | 0.943 1.001 0.143 0.008
a; | -0.347 -0.379 0.579 -0.121
a | 2.689 3.168 -4.344 1.484
az | -9.361 -11.521 13.545 -5.947
a, | 15.089 18.510 -21.712 10.133
a5 | -8.386 -9.903 12.003 -5.5657
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Table C.21:Dust efectscorr®’® on the derived photometric parametersletomposed
disks andde Vaucouleurs bulgegB/D = 0.25): disk scale-lengths, bulg&ective radii
and Seérsic indices. Results are listed adfotents of polynomial fitsy, (Eq. 3.1.19) at
differentr], and at the ffective wavelength of the B band.

Fits with exponential + Sérsic functions; B band

RB/D RETFB/D
appd appb nsersB/D — nsers
Rappd Reff appb appb

appb

i
7,=01
ao 1.070 1.395 0.853
ay 0.134 -0.642 -2.320
a, | -1.364 4.199 11.096
ag 5.414 -13.700 -30.568
a, | -8.542 25.900 53.806
as 4371 -19.215 -38.749

Qo 1.064 1.365 0.803
a 0.053 -0.566 -2.229
ay | -0.883 1.224 6.411
ag 3.916 0.204 -8.191
a | -6.780 -1.385 10.484
as 3.594 -1.716 -12.365

21 1.050 1.320 0.727
=] 0.335 -0.839 -2.288
a | -4.166 2.654 4.895
az | 15531 -4.983 -3.697

as | -23.555 3.529 1.112
as | 11.831 -2.377 -7.729
i
7, =10
ag 1.051 1.248 0.604
a; | -0.137 -0.528 -1.083

a,| -0.330 -2.975 -17.119
ag 0.912 9.579 68.672
& | -2.942 -14.930 -117.677
as 2.383 8.920 71.827

Qo 0.978 1.012 0.076
=] 0.182 -0.878 -2.714
a | -5998 -3.648 -13.605
azg | 21.027 16.553 56.900
as | -29.071 -22.233 -70.425
as | 14.130 10.385 31.500

75, =40
Qo 0.983 - -
a | -0.714 - -
a 0.486 - -
a3 3.727 — —
a, | -8.233 - -
as 4.886 — -

75 = 8.0
Qo 1.037 - -
a | -1.070 - -
a 7.122 - -
az | -20.169 - -
a, | 23.727 - -
as | -9.725 - -
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Table C.22:Dust dfectscorr®’P, as in Table C.21, but in V band.

Fits with exponential + Sérsic functions; V band

RE/D STTE/D
appd appb nsersB/D — nsers
Rapnd R appb appb

appb

=01
® & | 1.068 1.424 0.921
a, | 0101 -1.102  -4.317
a | -1.105 7.678 25559

az . -29. -09.
4590 -23.290 -69.399
a, | -7.403 38.069  99.618
ac | 3.811 -25.144  -58.642
=03
=0,
a | 1064 1.411 0.886
a, | 0046 -0970  -3.849
a | -0.742 4847  20.365
a, | 3.449 -10.449  -50.378
a, | -6.133 13.123  66.667
ac | 3356 -9114  -39.330

ap 1.056 1.363 0.599
a 0.134 -0.539 1.968
ap | -1.817 -0.003 -25.130
ag 7.081 7.028 93.930
a | -11.154 -16.542 -139.143
as 5.631 8.973 67.337

ap 1.038 1.287 0.702
a | -0.034 -1.544 -3.878
a; | -0.784  8.860 17.194
ag 3.634 -29.996 -50.132
ag | -7.410 41.118 59.495
as 4.384 -20.963 -28.486

ap 0.990 1.041 0.057
a 0.410 0.524 -0.792
a | -6.170 -13.996 -19.981
ag | 19.490 49.397 78.949
ay | -26.032 -71.211 -124.478
as | 12.428 37.202 72.903

75, =40
& 1.003 - -
a; | -0.584 - -
a | -1.444 - -
az 9.879 - -
a4 | -16.168 - -
as 8.429 - -
7L =80
& 0.995 - -
1| Y. - -
a 0.732
ad 2.334 - -
az | -3.017 - -
a 0.376 - -
as 1.220 — —
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Table C.23:Dust efectscorr®’®, as in Table C.21, but in | band.

Fits with exponential + Sérsic functions; | band

RB/D eff,B/D
appd appb nserSB/D _ nSGI’S
Rappa R,  apmb appb
7, =01
& 1.056 1.486 1.018

a 0.073  -0.997 -4.107
a | -0.904 7.862 25.624
ag 3.859 -26.929 -75.916
a, | -6.318 48.268 118.671
as 3.284 -33.255 -73.452

ap 1.053 1.496 1.025
a 0.075 -0.865 -3.635
a | -1.041  4.867 18.952
ag 4.443 -12.952 -48.032
as | -7.399 21.403 69.455
as 3.961 -16.060 -44.093

ap 1.050 1.489 1.003
a 0.020 -0.932 -3.330
ap | -0.551 4.101 14.121
ag 2701 -8.941 -28.595
a | -5.012 11.954 34.324
as 2.834 -9.003 -22.256

ap 1.039 1.418 0.895
a 0.013 -1.228 -3.568
a | -0.674 4.478 13.614
ag 2.739 -9.143 -28.817
a | -4.526 7.643 32.226
as 2.099 -3.724 -20.338

ap 1.013 1.265 0.670
a | -0.056 -1.348 -3.254
ay | -0.447 5.472 6.536
ag 1.520 -19.658 -12.657
as | -3.751 26.989 -1.953
as 2.543 -12.964 11.009

7L =40
a 1.011 — -
a 0.149 - -
a | -5.924 - -
az | 19.822 - -
a, | -25.736 - -
a | 11.661 - -

7, = 8.0
& 0.985 - -
a; | -0.346 - -
oY) -3.124 — —
ag | 15.567 - -
a | -24.242 - -
as | 12.449 - -

169



CHAPTER C

Table C.24:Dust dfectscorr®’P, as in Table C.21, but in J band.

Fits with exponential + Sérsic functions; J band

RB/D RETT.B D
appd ap?fb nsersB/D _ psers
f Rappd RS oo appb appb
75 =01
& 1.041 1541 1.025

=Y 0.055 -0.108 0.300
a | -0.770 1.519 -15.752
ag 3.296 -2.016 76.355

as | -5.468 -118.652

as 2.888 — 58.034
75 =03

A 1.040 1.570 1.161

a 0.019 -0.009 -1.614

a | -0597 0.727 -1.797

ag 2.916 -1.327 32.802

as | -5.160 — -62.225

as 2.840 — 32.225
7, = 0.5

A 1.039 1.575 1.177

a | 0.015 -0.015 -2.503
a | -0.626 0.283 6.569
ag 3.084 -0.915 2.656

as | -5.527 -19.900

as 3.098 - 11.702
7. =10

ao 1.033 1.563 1.140

=Y 0.098 -0.473 -2.944
a; | -1.553 0.968 8.805
ag 6.174 -1.552 -8.961

as | -9.797
as 5.159 — —
7, = 2.0

o 1.019 1.425 0.940
a 0.229 -0.359 -2.780
a; | -3.086 -0.497 6.604
az | 11.441 -0.349 -8.027

a, | -17.175
as 8.528 — -
7, =40

Qo 1.002 1.212 0.606
a | -0.026 1.032 2.665
a 0.595 -6.775 -18.470
azg | -3.142 5477 13.097

a 3.000 -
as | -0.658 — - -
7, = 8.0

a 0.984 — -
=51 0.440 — -
a | -6.674 - -
az | 19.893 - -
as | -24.337 - -
as | 10.608 — —
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Table C.25:Dust dfectscorr®’P, as in Table C.21, but in K band.

Fits with exponential + Sérsic functions; K band

RB/D ef1,B/D
appd appb nserSB/D _ nsers
Rappd  RETT appb appb
T; =0.1
& 1.020 1.652 1.146
a1 0.036 -0.113 -1.471

a, | -0.629 0.881 5.680
ag 2.641 -1.524 -5.524

a, | -4.449
: ag 2.423 - —
75 =03

o 1.018 1.685 1.203
a 0.044 -0.094 -1.424
a; | -0.698 0.663 5.519
ag 2.855 -1.346 -5.542

a | -4.733
a | 2.562 _ _

. =05

® a | 1.017 1.688 1.224

a 0.050 -0.080 -1.571
a | -0.770 0.478 5.823
ag 3.095 -1.168 -5.837

as | -5.073

as 2.736 - -
7. =10

ag 1.013 1.665 1.221

ay 0.197 -0.062 -1.902

a | -2.246 0.084 6.562
ag 8.137 -0.773 -6.637

as | -12.092

as 6.149 — —
T, = 2.0

Q 1.011 1.603 1.202

a 0.103 -0.323 -2.950
a | -1.432 0.395 9.061
ag 5.425 -1.009 -9.115

a, | -8.489 —
as 4.518 - —
7. =4.0
a 0.992 - -
a 0.305 - -
a | -3.528 - -
az | 14.060 - -
a, | -22.326 - -
as | 11.730 — —
7, = 8.0
a 0.999 — —
a -0.246 — -
o 2.245 — -
az| -7.733 - -
a 8.827 - -
as | -3.377 — —

171



CHAPTER C

Table C.26:Dust efectscorr®’®, as in Table C.21, but fd8/D = 0.5.

Fits with exponential + Sérsic functions; B band

RE/D STTE/D
appd appb nsersB/D — nsers
Rappd R appb appb

appb

T

. =0.1

® & | 1181  1.377 0.825
a,| 0086 -0742  -2.375
a | -0050 5272  11.352
a. | -0.294 -17.073  -30.390
a,| 0000 30379  52.066
a | 0000 -21.376 -37.383

ap 1.166 1.358 0.784
a 0.007 -0.617 -2.134
ap 0.167 2.324 7.026
ag | -0.627 -3.883 -12.678
y 0.000 5.638 20.216
as 0.000 -6.086 -19.020

ap 1.133 1.330 0.738
=] 0.155 -0.829 -2.483
a; | -0.394  3.387 8.172
ag | -0.444 -7.999 -16.117
y 0.000 9.541 21.613
as 0.000 -6.721 -20.005

ap 1.112 1.258 0.622
a | -0.391 -0.238 -0.544
a 1.496 -4.612 -20.219
ag | -6.234 15.569 79.297
y 7.001 -24.970 -134.509
as | -2.605 14.531 80.787

ap 1.039 1.097 0.205
a 0.495 -0.793 -2.277
ap | -13.503  -5.607 -18.458
ag | 46.272 21.478 68.416
ay | -62.552 -26.569 -80.694
as | 29.755 11.464 34.335

75 = 4.0
a 1.051 — —
a; | -1.424 - -
a 0.804 — -
as 8.621 - -
as | -18.910 — —
as | 11.158 — —

7. = 8.0
g 1.200 - -
a; | -2.969 - -
a | 17.867 - -
az | -49.919 - -
a4 | 59.773 - -
as | -25.311 — —
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Table C.27:Dust efectscorr®’P, as in Table C.21, but fd8/D = 0.5, in V band.

Fits with exponential + Sérsic functions; V band

RE/D STTE/D
appd appb nsersB/D — nsers
Rappd R appb appb

appb

i
7,=01
Qo 1.158 1.403 0.885
a 0.209 -1.207 -4.351
a | -2.131 8.843 26.338
ag 9.674 -27.125 -72.623
a, | -16.371 43.307 104.460
as 8.629 -27.758 -61.418

ap 1.156 1.410 0.885
a | -0.010 -1.350 -4.277
a | -0.597 8.349 23.314
ag 4,952 -22.039 -58.494
a, | -10.514 30.361 77.282
as 6.116 -18.530 -44.763

T; =05
Qo 1.145 1.373 0.606
a 0.077 -0.817 1.556

a; | -1.801 2.766 -20.776
ag 8.716 -2.111 78.928
a | -15.322 -2.472 -116.298
as 8.005 0.862 54.622

ap 1.117 1.325 0.751
a | -0.154 -1.639 -3.935
a | -0.775 10.251 19.144
ag 5.375 -34.326 -57.831
a | -12.721 47.427 72.905
as 7.847 -24.906 -37.491

ap 1.041 1.108 0.166
a 0.964 0.994 -0.042
a | -12.999 -18.188 -25.744
ag | 39.377 61.346 92.665
a4 | -50.437 -86.315 -138.764
as | 23.153 44.344 78.463

. =4.0
g 1.143 - -
a; | -1.491 - -
a | -2.240 - -
az | 18.592 — -
a, | -30.174 - -
as | 15.192 — —

7, =8.0
g 1.101 - -
a; | -1.829 — —
ey 6.118 - -
az | -9.288 - -
ay 3.770 — -
as 1.528 — —
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Table C.28:Dust effectscorr®’P, as in Table C.21, but fd8/D = 0.5, in | band.

Fits with exponential + Sérsic functions; | band

RE/D STTE/D
appd appb nsersB/D — nsers
Rappd R appb appb

appb

T

. =0.1

® a| 1132  1.466 0.981
a,| 0154 -1.049  -3.984
a, | -1.674 8562  24.682
a, | 7.899 -29.050 -71.692
a | -13.678 50.891 110.382
a | 7.304 -34565 -68.439

ap 1.127 1.480 0.999
a 0.159 -0.918 -3.685
a | -1.916 6.016 20.185
ag 8.845 -17.404 -52.922
ay | -15.339 28.925 77.263
as 8.343 -20.726 -48.853

ap 1.123 1.480 0.986
a 0.043 -0.958 -3.361
a; | -0.828 5.153 15.894
ag 4.865 -13.076 -37.059
a | -9.663 19.355 49.977
as 5.563 -13.849 -32.354

ap 1.105 1.432 0.915
a | -0.036 -1.134 -3.524
a; | -0.291  4.502 14.146
ag 1.793 -9.358 -31.205
a | -3.638 8.772 37.381
as 1.369 -5.130 -24.314

ap 1.068 1.324 0.747
a | -0.181 -1.199 -2.809
a 0.382 4.815 3.647
ag | -1.668 -17.487 -2.559
a, | -0.614 22.761 -18.277
as 1.585 -10.391 19.878

75, =40
a | 1.117 — -
a 0.380 - -
a | -13.252 - -
az | 43.115 - -
a4 | -54.002 - -
as | 23.483 - -

7. =80
Qo 1.128 - -
a; | -2.201 - -
a 5.632 - -
az | -9.867 - -
a, | 11.988 - -
as | -6.678 - -
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Table C.29:Dust dfectscorr®P, as in Table C.21, but fd8/D = 0.5, in J band.

Fits with exponential + Sérsic functions; J band

RB/D ReTT,B D
appd appb nSETSB/D — nsers
Rappd reff appb appb

appb

o 1.098 1.527 1.005
=] 0.117 -0.078 0.335
a | -1.351 1.607 -15.833
ag 6.410 -2.248 76.992

as | -11.272 -121.168
as 6.111 - 59.802
75 =03

21 1.095 1.554 1.134
a 0.096 0.062 -1.224
a | -1.279 0.839 -4.877
ag 6.235 -1.608 43.598

as | -11.155 -78.634

ag 6.154 — 40.571
7, =0.5

ag 1.093 1.563 1.158

a 0.090 0.076 -2.043
a,| -1.336 0411 2.456
ag 6.496 -1.237 17.777

as | -11.682 -42.884
as 6.529 - 23.431
7. =10

Qo 1.088 1.564 1.128
a 0.013 -0.353 -2.567
ay | -0.758 1.124 7.971
ag 4.242 -1.883 -8.476

a, | -8.282
as 4.782 — —
7, = 2.0

21 1.063 1.494 0.998
a 0.544 -0.844 -2.880
a| -6.381 1.705 7.420
ag | 22.909 -2.534 -8.951

as | -33.257
as | 15.924 — —
- =4.0

21 1.096 1.308 1.182
a | -0.561 1.396 -1.100
a 5.223 -7.787 -8.196
az | -19.739 5.834 4.247

as | 25.046
as | -10.813 — —
75 =80

a 1.061 — —
= 0.825 — —
a | -13.122 - —
az | 37.472 — —
as | -43.375 — —
as | 17.780 — —
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Table C.30:Dust efectscorr®P, as in Table C.21, but fd8/D = 0.5, in K band.

Fits with exponential + Sérsic functions; K band

RB/D effB/D

a a B/D
e e
=01
& 1.048 1.647 1.192

a | 0.069 -0.308 -1.300
a | -0.980 2.333 -6.953
az| 4.631 -3.251 56.949

a | -8.304 -102.403
. = 0.3
® & | 1.046 1672 1.235

a 0.087 -0.274 -0.802
a | -1.137 2.175 -9.141
ag 5.093 -3.133 59.540

as | -8.879 -102.449
ag 4,895 — 52.536
7, = 0.5

o 1.044 1.675 1.249
=] 0.109 -0.224 -0.892
a | -1.331 1.945 -7.806
ag 5.696 -2.937 53.675

a | -9.675 -93.382
a | 5278 _ 47858
™ = 1.0
® & | 1.038 1.627 1.214

a 0.295 0.272 -1.500
a | -3.206 -0.211 5.392
az | 12.083 -0.863 -5.932

as | -18.540

ag 9.593 — —
75 =20

A 1.037 1.621 1.205

=] 0.116 -0.122 -2.315
a | -1.619 0.250 7.178
ag 6.731 -1.118 -7.737

a, | -11.289 -
as 6.230 — —
T; =40
a 1.043 - -
a 0.521 - -
a | -5.734 - -
az | 21.983 — —
as | -34.166 — —
as | 17.524 — —
753 =80
ag 1.023 - -
a 0.513 — -
ay -5.488 — -
az | 21.657 - -
a, | -39.086 - -
as | 23.539 — —

176



CHAPTER C

Table C.31:Dust efectscorr®® on the derived photometric parametersletomposed
disks andde Vaucouleurs bulgegB/D = 0.25): disk and bulge bulgeftective radii,
disk and bulge Sérsic indices. Results are listed a$ficmnts of polynomial fitsay

(Eq. 3.1.19) at dferentTfB and at the #fective wavelength of the B band.

Fits with two Seéersic functions; B band

RB/D efT.B/D

appd appb sersB/D sers sersB/D sers
Rappd Rl Mapnd Mapnd  Mappo Nappb
75 =0.1
a | 1.066 1.631 -0.088 1.129
ar | 0014 -0.454 -0.093 -1.494
a | 0341 6.438 0.705 8.701
az | -1.054 -30.269 1.004 -43.730
as| 1839 56.178 -4.807 98.986
as | -1420 -36.214 3.745 -713.478
7L =03
a | 1.065 1.584 -0.089 1.092
a; | 0079 -1.400 0.432 -3.037
a, | -0.685 8.973 -1.987 14.782
az | 3.290 -34.215 5.800 -50.565
as | -5.539 60.692 -6.623 91.862
as | 2.807 -39.761 2.181 -63.974
7. =05
a | 1.060 1.532 -0.068 1.021
a; | 0301 -2.930 0.339 -4.997
a | -3.184 19.583 0.148 26.722
az | 12.168 -68.001 -1.718 -85.062
ay | -18.584 103.779 3.267 130.134
as | 9.361 -58.159 -2.333 -78.905
L=10
a | 1.057 1.353 -0.029 0.763
a; | 0.165 -0.969 0.534 -1.113
a | -1.963 -4.810 1.030 -26.127
az | 6.319 13.043 -1.090 93.905
as | -9.505 -11.383 - -140.535
as | 4.982 2.745 - 77.504
f
75 =20
a | 1.070 1.194 -0.160 0.354
ap | -1.042 -2.422 4.637 -4.688
a | 7.581 -7.962 -2.470 -27.419
az | -14.122 45854 -2.368 130.835
as | 7.778 -69.077 - -185.221
as | -0.128 34.624 - 90.536
73 = 4.0
a | 1072 - -0.264 -
a; | -0.931 - 3.398 -
a | 9.125 - -1.130 -
az | -5.009 - -2.398 -
ag | -4.277 - - -
as | 5.280 - - -
7. =80
aO f— f— - f—
ai - - - -
a - - - -
g‘i f— f— - f—
a5 f— f— - f—
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Table C.32:Dust dfectscorr®’P, as in Table C.31, but in V band.

Fits with two Sérsic functions; V band

% Rgllfﬁﬁ 0 nsersB/D — nsers nsersB/D _ psers
Rapnd R,  apnd appd  "appb appb
T; =0.1
o 1.064 1.615 -0.071 1.085
a 0.129 -0.436 -0.141 -0.579
a | -0.995 6.249 1.537 8.160
ag 4,145 -30.372 -2.683 -39.146
a, | -6.371 59.343 1.682 75.787
a5 3.098 -39.570 -0.476 -50.891
7, =03
o 1.064 1.591 -0.066 1.127
a 0.085 -1.349 0.170 -4.215
a | -0.634 11.373 -0.468 27.362
ag 2.948 -46.926 1.852 -93.069
a, | -4.891 84.925 -2.192 153.494
a5 2.490 -54.737 0.413 -95.445
75 =05
o 1.061 1.544 -0.056 0.841
a 0.142 -1.906 0.496 0.226
a | -1.343 12.216 -3.157 -8.891
ag 5456 -41.143 10.723 27.793
a, | -8.616 62.843 -14.232 -28.446
a5 4.332 -36.369 6.012 3.623
7. = 1.0
o 1.055 1.409 0.002 0.866
a 0.117 -1.820 0.008 -3.947
a | -1.539 2.853 1.641 6.643
ag 6.287 -2.738 -1.746 -7.814
as | -11.014 — — —
a5 6.154 — — —
7, =20
o 1.047 1.205 -0.041 0.314
a 0.136 -2.573 1.962 -5.328
a | -2.399 2.378 0.513 2.842
ag 9.467 -0.037 -2.361 3.045
as | -14.433 — — —
a5 7.283 — — —
T; =4.0
o 1.090 — -0.267 —
a; | -1.177 — 3.281 —
a 7.370 — -0.368 —
az | -17.439 — -2.834 —
as | 19.132 — — —
as | -8.466 — — —
T, =80
o 1.081 — -0.110 —
a; | -0.771 — 3.575 —
a 9.759 — -7.417 —
az | -34.237 — 4.460 —
as | 44.895 — — —
as | -19.967 — — —
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Table C.33:Dust efectscorr®’P, as in Table C.31, but in | band.

Fits with two Sérsic functions; | band

% ZL:;? i nsersB/D — psers nSETSB/D — psers
Rappd Rggfpb appd appd appb appb
7. =0.1
o 1.056 1.618 -0.008 1.044
1 . -U. -U. -9.
a 0.117 0.754 0.289 3.142
a -1.008 11.864 2.539 26.614
a3 4.099 -61.707 -6.155 -110.511
au -6.145 125.358 5.861 211.411
a5 2.948 -84.015 -2.064 -140.754
75, =03
o 1.055 1.543 -0.004 1.051
=Y 0.102 -0.282 -0.193 -3.129
a -0.916 5.025 2.173 21.621
a3 3.791 -29.180 -5.839 -82.672
u -5.789 65.571 6.248 156.401
f a5 2.843 -47.487 -2.602 -106.076
75 =05
o 1.054 1.452 0.002 1.030
=Y 0.053 -0.049 -0.090 -3.305
a -0.450 1.446 1.303 19.890
a3 2.109 -10.860 -3.099 -71.220
u -3.425 28.807 2.927 130.001
a5 1.709 -23.400 -1.310 -87.621
5= 10
o 1.047 1.431 0.016 0.914
= 0.230 -1.702 0.126 -4.318
a -2.481 9.535 0.403 21.126
a3 9.285 -34.134 -0.805 -63.926
a, | -13.809 56.947 — 99.602
a5 6.786 -35.177 — -62.701
7. =20
Qo 1.042 1.247 0.052 0.635
=Y -0.080 -1.343 0.321 -3.001
a 0.428 1.776 1.047 -1.931
az -2.093 -10.487 -1.202 10.704
ay 2.312 22.807 — -22.449
a5 -0.797 -15.322 — 15.674
7, =40
o 1.054 - -0.350 -
a -0.095 — 4772 -
a -0.829 - -6.409 -
a3 3.223 — 2.364 —
u -4.439 — — -
a5 1.906 — — —
7. =8.0
Qo 1.091 — -0.218 —
=N -0.799 — 4.213 —
a 3.295 — -4.129 —
a3 -4.520 - -0.013 —
au 0.677 - — —
a5 1.206 — — —
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Table C.34:Dust dfectscorr®’P, as in Table C.31, but in J band.

Fits with two Sérsic functions; J band

RO o e”ﬁ ° sersB/D sersB/D

app! app sers sers

Rappd Rlo Mapnd Mapnd  Mappb Napnb

=01
ao 1.049 1.565 0.063 0.735
a; | -0.103 -2.904 -0.309 3.338
a 0.189 11.541 2.842 -42.843
az 1.223 -9.350 -8.852 165.482
a, | -3.010 - 10.081 -226.647
as 1.708 — -3.923 100.983

i

7, =03
ao 1.048 1.578 0.066 0.852
a; | -0.098 -2.700 -0.131 1.367
a 0.123 10.322 1.516 -27.623
a3 1.406 -8.251 -5.211 116.807
as | -3.222 - 5.867 -162.753
as 1.813 — -2.222 71.602

7. =05
Qo 1.046 1.551 0.064 0.872
a; | -0.097 -2.438 0.024 0.111
a 0.112 9.055 0.095 -16.401
a3 1.372 -7.195 -0.435 77.899
as | -3.111 - -0.428 -109.545
as 1.757 — 0.573 46.484

i

7, =10
ao 1.033 1.358 0.062 0.860
a1 0.217 0.206 0.550 -2.177
a | -2.262 -6.056 -4.632 3.533
a3 8.177 23.055 15.743 7.338
as | -11.434 -25.604 -23.055 -11.898
as 5.409 7.392 11.461 -0.296

7, =20
ao 1.039 1.258 0.097 0.688
a; | -0.042 0.359 -0.259 -0.898
a | -0.686 -11.818 3.559 -16.378
a3 3.646 45.254 -11.504 78.967
as | -5.762 -62.673 13.873 -121.304
as 2.698 28.445 -6.091 57.594

. =40
ao 0.973 - -0.121 -
a; | -0.110 - -0.997 -
a 2.151 - 12.580 -
az | -8.720 - -53.397 -
as | 14.455 - 87.439 -
as | -8.735 — -46.390 —

75, =80
ao 1.043 - -0.039 -
a1 0.272 - -3.766 -
a | -4.228 - 50.130 -
az | 12.202 - -149.514 -
as | -14.130 - 178.952 -
as 5.618 — -76.917 —
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Table C.35:Dust efectscorr®’P, as in Table C.31, but in K band.

Fits with two Sérsic functions; K band

RS o en’E 4 sersB/D sersB/D
app app.! sers sers
Rappd Rlo Mapnd Mapnd  Mappb Mappb
7, = 0.1
A 1.011 0.897 0.133 0.434
=Y 0.017 4,240 -0.238 2.820
a | -0.214 -44.283 2.442 -46.555
a3 1.722 179.530 -10.574 210.455
as | -3.191 -253.801 14.421 -312.807
as 1.720 115.760 -6.287 147.602
7, =0.3
Qo 1.010 0.940 0.134 0.476
= 0.028 3.152 -0.243 3.185
a | -0.326 -39.495 2.401 -47.348
a3 2.091 170.531 -10.245 207.356
as | -3.664 -246.412 13.925 -303.818
as 1.933 113.438 -6.101 141.769
75 =05
A 1.009 0.944 0.136 0.488
= 0.041 3.016 -0.210 3.249
a | -0.467 -37.588 1.981 -47.224
a3 2.556 161.790 -8.924 203.663
as | -4.266 -232.377 12.387 -295.629
as 2.208 106.170 -5.519 136.770
5= 10
A 1.006 0.928 0.144 0.497
a 0.166 3.658 -0.307 2.445
a | -1.736 -42.933 2.818 -40.191
ag 6.851 175.820 -11.402 176.466
as | -10.096 -249.838 15.386 -254.745
as 4967 114.928 -6.827 115.951
7, =20
Qo 1.007 0.929 0.141 0.494
= 0.039 2.067 -0.241 0.645
a | -0.590 -24.280 2.487 -23.093
a3 2.780 100.465 -9.652 107.812
as| -4.106 -138.181 12.198 -150.411
as 1.939 60.081 -5.144 62.603
. =4.0
Qo 0.986 - -0.027 —
= 0.314 - -0.512 —
a | -2.324 - 9.140 —
ag 8.931 - -32.828 -
as | -13.781 - 44 481 -
as 7.053 — -21.007 —
7, = 8.0
Qo 1.024 - 0.081 —
a; | -0.320 - 0.900 -
a 3.990 - -10.987 -
az | -15.394 - 44212 -
as | 21.464 - -66.859 -
as | -10.246 — 33.750 —
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Table C.36:Dust efectscorr®’®, as in Table C.31, but fa8/D = 0.5.

Fits with two Seéersic functions; B band

Rgé?ld Rz;;% i sersB/D sers sersB/D sers
Rappd R, Mapnd ~Mappd  Mappb  ~ Mappb
7, =01
° 1.124  1.630 -0.285 1.198
0.188  -0.445 -0.177 -2.232
0.242  0.856 2.645 5.551
-0.627  -1.093 -2.548 -5.053
f - - - -
.
° 1.125  1.617 -0.262 1.165
a; | 0147 -1.076 -0.021 -3.181
a | 0279  2.536 2.458 8.485
as | -0.752  -2.873 -2.609 -8.654
g - — — —
75 = 0.5
a | 1.108  1.541 -0.230 1.059
a; | 0426 -1.154 0.493 -3.539
a | -0.844  1.533 1.399 8.703
as | -0.006 -1.734 -1.981 -9.973
g - — — —
7, = 1.0
° 1.076  1.480 -0.493 0.975
1.055 -2.266 6.290 -4.548
-3.140  -1.789 3.615 -5.318
1539 4116  -10.409 9.378
75 = 2.0
° 1.150  1.278 -0.270 0.526
0.941 -6.419 23.306 -13.447
-4.885 14.776  -53.915 27.544
3.767 -10.277 33.795 -15.832
7, =4.0
a | 1.052 - -0.617 -
a; | 1.166 - 13.976 -~
a, | -3.538 ~  -24.986 -
8 | 2210 - 11.894 -
a5 - — — -
75 = 8.0
N - = = -
a — - — -
e - = = -
a5 - — — -
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Table C.37:Dust éfectscorr®P, as in Table C.31, but fd8/D = 0.5, in V band.

Fits with two Sérsic functions; V band

% zL;E i nsersB/D — nsers nserSB/D — nsers
Rappd RO appd appd " ‘appb appb
=01
a | 1.125 1.649 -0.261 1.213
a; | 0.205 -0.507 -0.069 -2.557
a | 0.155 0.990 2.266 6.855
az | -0.556 -1.088 -2.284 -6.080
a4 J— - J— —_
i % — — — —
75 =03
a | 1.124 1.638 -0.240 1.191
a; | 0.203 -0.845 -0.027 -3.018
a | 0.052 1.921 2.319 8.295
az | -0.473 -2.157 -2.484 -8.079
a4 - - J— J—
a5 J— — J— —
75 =05
a | 1.120 1.582 -0.206 0.954
a; | 0.223 -0.972 0.105 -1.693
a | -0.111 1.760 2.164 4.333
az | -0.468 -2.143 -2.529 -5.737
a4 - j— J— —
i % — — — —
75 =10
a | 1.100 1.493 0.016 1.007
a; | 0.515 -2.579 -1.528 -5.614
a | -1.832 5.200 8.052 12.660
az | 0.787 -5.297 -5.001 -14.595
a4 J— — J— —
i % — — — —
75 =20
a | 1.078 1.298 -0.677 0.469
a; | 0.876 -4.795 19.496 -9.160
a | -3.207 8.019 -34.880 11.824
az | 1.829 -4.043 16.911 -2.725
a4 - j— J— —
i % — — — —
75, =40
ap | 1.137 — -0.951 —
a; | 0.127 - 13.770 -
a | -1.842 - -20.329 -
aélz 1.265 - 7.480 —
a5 —_— —_— —_ —_
7. =80
a | 1.169 - 0.015 —
a; | 2.131 — 11.970 —
a | -7.900 - -28.777 -
aélz 6.094 - 18.097 -
a5 —_— —_— —_ —_
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Table C.38:Dust effectscorr®’®, as in Table C.31, but fd8/D = 0.5, in | band.

Fits with two Sérsic functions; | band

RB D eff,B/D
appd appb sersB/D sers sersB/D sers
Rappd Rggfpb napnd napnd nappb napnb
7, =0.1
ap | 1.124 1.654 -0.162 1.218
a; | 0.156 -0.746 0.420 -2.946
a | 0.051 1.811 0.367 8.343
az | -0.384 -1.454 -0.883 -6.928
a4 — p— —_ —
a5 — p— — —
7 = 0.3
ap | 1.119 1.649 -0.137 1.208
a; | 0.198 -0.900 0.414 -3.181
a | -0.181 2.212 0.410 9.205
az | -0.149 -1.995 -1.014 -8.270
a4 — —_ —_— —_—
i & — — — —
7, =05
ap | 1.118 1.629 -0.113 1.170
a; | 0.143 -1.055 0.344 -3.269
a | -0.066 2.297 0.752 9.014
az | -0.246 -2.111 -1.390 -8.421
a4 — —_ —_— —_—
a5 — —_ —_— —_—
7, =10
ap | 1.106 1.509 -0.054 1.014
a; | 0.146 -1.485 0.685 -4.011
a | -0.216 2.845 -0.060 10.370
az | -0.326 -2.689 -0.895 -10.558
a4 — —_ —_— —_—
i & — — — —
7, =20
ap | 1.093 1.281 0.052 0.631
a; | -0.021 -1.052 -1.642 -0.909
a | -1.019 -4.966 26.558 -16.669
az; | 0.482 6.593 -28.082 18.436
a4 — —_ —_— —_—
a5 — —_ —_— —_—
. =4.0
ap | 1.165 — -1.020 —
a; | -0.730 — 19.200 —
a | 0.371 — -34.985 —
aélz -0.335 — 17.646 —
a5 — —_ —_— —_—
7. =80
ap | 1.190 — -0.491 —
a; | -1.072 — 16.066 —
a | 0.806 — -34.407 —
gi -0.354 — 20.179 —
a5 — p— — —

184



CHAPTER C

Table C.39:Dust efectscorr®’P, as in Table C.31, but fd8/D = 0.5, in J band.

Fits with two Sérsic functions; J band

RB D eff,B/D
appd appb sersB/D sers sersB/D sers
Rappd Rggfpb napnd napnd nappb napnb
7, =0.1
ap | 1.095 1.424 0.099 0.841
a; | 0.022 -0.739 0.158 -1.885
a | 0.294 4.435 -0.649 8.882
az | -0.466 -4.229 0.237 -8.324
a4 — — — —
a5 — p— — —
7 = 0.3
ap | 1.092 1431 0.109 0.930
a; | 0.010 -0.664 0.208 -2.368
a | 0.279 3.922 -0.750 9.727
az | -0.417 -3.752 0.245 -9.002
a4 — —_ —_— —_—
a5 — —_ —_— —_—
7. =0.5
ap | 1.089 1431 0.119 0.940
a; | 0.010 -0.747 0.213 -2.686
a | 0.221 3.753 -0.647 10.360
az | -0.333 -3.511 0.076 -9.628
a4 — p— — —
a5 — p— — —
7= = 1.0
ap| 1.082 1.414 0.132 0.922
a; | -0.032 -1.283 0.384 -3.624
a | 0.304 4.594 -0.902 12.299
az | -0.397 -4.158 0.081 -11.568
a4 — — —_ —
a5 — p— — —
T, = 2.0
ap| 1.088 1.292 0.173 0.660
a; | -0.452 -1.636 0.905 -2.609
a | 1.573 4.489 -2.250 6.626
az | -1.692 -4.150 1.065 -7.214
a4 — p— — —
a5 — p— — —
7, =40
ap | 1.062 — -0.164 —
a; | 0.808 — -5.615 —
a | -3.444 — 30.152 —
gi 2.258 — -26.351 —
a5 — p— — —
7. = 8.0
ap | 1.137 — -0.522 —
a; | -0.886 — 12.328 —
a | 0.231 — -17.554 —
gi 0.069 — 5.238 —
a5 — p— — —
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Table C.40:Dust efectscorr®’P, as in Table C.31, but fd8/D = 0.5, in K band.

Fits with two Sérsic functions; K band

% zL;E i nsersB/D — nsers nsersB/D — nsers
Rapps RS\ apnd appd  "appb appb
7, =01
a | 0.994 0.985 0.404 0.253
a; | 0.162 -0.225 -0.473 -1.028
a | 0.073 6.864 -1.092 11.397
343; -0.26_9 -7.1(19 1.132 -11.5_63
a5 —_— —_— — —_
7, =03
a | 0.993 1.005 0.405 0.309
a; | 0.155 -0.251 -0.450 -1.006
a | 0.087 6.922 -1.067 11.349
343; -0.26_9 -7.1{5 1.0§9 -11.6_56
a5 —_— —_— — —_
7, = 0.5
° a | 0.992 1.013 0.403 0.338
a; | 0.141 -0.342 -0.426 -1.202
a | 0.115 7.037 -1.058 11.736
gj -0.27_7 -7.1Ei0 0.929 -11.9_60
a5 J— — J— —
. = 1.0
° a | 0.979 1.015 0.414 0.346
a; | 0.338 -0.530 -0.416 -1.681
a | -0.589 7.072 -1.041 12.780
gj 0.35_7 -6.97_5 0.990 -12.8_16
a5 J— — J— —
i
T, =2.0
° a | 0.996 1.052 0.394 0.396
a; | -0.097 -1.509 0.006 -3.378
a | 0.775 8.964 -1.982 16.765
343; -0.73_7 -8.28_1 1.4§9 -16.1_38
a5 J— — J— —
7. =4.0
a | 0.972 — -0.028 -
a; | 0.253 — -0.491 —
a | 0.209 — 2.094 —
3431 -0.73_8 - -1.9{1 -
a5 —_— —_— — —_
7. =80
a | 1.026 — 0.199 —
a; | 0.640 — -0.527 —
a | -2.643 — 2.767 —
343; 1.64_5 - -2.0%6 -
a5 —_— —_— — —_
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The corrections for dust dfects on single

Sersic fits of galaxies
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Table D.1:Dust efectscorrsS on the derived sizes of galaxies wigkponential bulges
(B/D = 0.25), in B band.

Single Srsic fits; B band

Rapfpfgal
Rappd
7, =0.1
a 0.664
a 0.027
a -0.350
a3 1.560
a -2.712
as 1.633
bo 1.176
7. =03
a 0.671
a 0.075
a -0.706
a3 3.061
a -5.249
as 3.152
bo 1.945
7L =05
a 0.681
a 0.050
ay -0.458
a3 2.332
a -4.438
as 2.973
bg 1.980
T; =10
a 0.700
a 0.213
a -2.046
a3 7.603
a -10.779
as 5.495
bo 1.437
7, =20
Qg 0.748
a 0.017
a -0.207
az 2.315
a -4.249
as 2.233
bg 1.058
T; =40
a 0.796
a 0.138
a -1.541
a3 5.898
a -9.678
a5 5.268
bg 0.894
7. =8.0
a 0.742
=51 0.217
a -2.508
a3 6.582
a -8.513
as 4410
by 0.793 188
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Table D.2: Dust dfects corrsS, as in Ta- Table D.3: Dust dfects corrsS, as in Ta-

ble D.1, but in V band. ble D.1, but in | band.
Single Srsic fits; V band Single Srsic fits; | band
eff eff
apfp}gal apfp}gal
Rprd Rprd
T; =01 T; =01
o 0.668 o 0.684
ay 0.025 a; 0.087
a -0.298 a -0.885
az 1.273 az 3.170
a, -2.244 a, -4.900
a5 1.374 a5 2.683
bg 1.029 b 0.885
75 =03 7, =03
Qo 0.674 Qo 0.689
a 0.038 a1 0.122
a -0.320 a -1.265
az 1.468 ag 4.624
a -2.716 ay -7.108
as 1.743 as 3.852
bg 1.598 bg 1.091
Tg = 0.5 7, =05
o 0.681 a 0.694
ay 0.099 ar 0.169
a -0.982 a -1.784
as 4.047 ag 6.583
a -6.732 a -10.045
as 3.952 as 5.393
bg 1.839 bg 1.134
. =10 7, =10
o 0.695 Qo 0.704
a, 0.233 N 0.194
a -2.212 a -2.118
as 8.014 as 8.083
a -11.769 a -12.578
as 6.290 as 6.883
bg 1.539 bg 1.441
=20 75 =20
a 0.730 Qo 0.723
a, 0.016 a; 0.043
a -0.238 a -0.434
as 2.061 ag 1.608
a, -3.460 a, -2.338
as 1.799 as 1.356
bg 1.117 bg 1.157
75 =40 75 =40
Qo 0.783 & 0.757
ar 0.050 a; -0.028
a -0.699 a -0.097
as 3.834 ag 1.598
a, -6.953 a -3.053
as 3.808 as 1.597
bg 0.918 b 0.926
1 =80 75, = 8.0
Qo 0.781 ag 0.790
ay 0.204 =N 0.052
a -2.134 a, -0.755
az 6.108 as 3.293
ay -8.750 ay -6.093
as 4.687 as 3.518
bo 0.821 189 bg 0.829
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Table D.4: Dust dfects corrsS, as in Ta- Table D.5: Dust dfects corrsS, as in Ta-

ble D.1, but in J band. ble D.1, but in K band.
Single Srsic fits; J band Single Srsic fits; K band
eff eff
apfp}gal apfpfgal
; Rappd ; Rappd
7, =01 75 =01
Qo 0.702 Qo 0.722
=N 0.068 =N 0.050
ay -0.729 Ao -0.555
ag 2.478 az 1.797
a -3.762 a -2.698
as 2.057 as 1.493
bg 0.825 bg 0.803
T; =03 T; =0.3
Qo 0.705 o 0.723
a 0.081 a 0.050
A -0.854 A -0.564
as 2.921 as 1.831
a -4.408 a, -2.753
as 2.390 as 1.522
bg 0.877 bg 0.811
Tg = 0.5 Tg = 0.5
Qo 0.708 Qo 0.724
=N 0.101 ay 0.052
a -1.042 a -0.585
as 3.590 as 1.910
a -5.393 a -2.873
as 2.904 as 1.586
bo 0.957 bo 0.824
=10 75 =10
Qo 0.713 ag 0.727
& 0.148 a 0.062
a -1.474 ay -0.691
as 5.149 as 2.311
a -7.728 a -3.479
as 4.149 as 1.906
bg 1.164 by 0.875
=20 75 =20
o 0.721 o 0.731
& 0.176 ay 0.084
& -1.693 a -0.969
as 6.001 as 3.399
a, -9.086 a -5.166
as 4.934 as 2.818
bg 1.210 bg 1.009
75 =40 75 = 4.0
o 0.737 o 0.738
= -0.005 = 0.086
a 0.267 o -1.044
az -1.132 ads 3.793
a 1.510 a -5.874
as -0.535 as 3.267
bg 0.997 bg 1.091
=80 75, = 8.0
o 0.759 Qo 0.750
=N 0.106 a -0.011
a -0.991 a -0.070
az 3.486 a3 0.324
a -4.946 a -0.694
as 2.331 as 0.559
bg 0.847 190 bg 0.955
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Table D.6: Dust dfects corrsS, as in Ta- Table D.7: Dust dfects corrsS, as in Ta-

ble D.1, but forB/D = 0.5. ble D.1, but forB/D = 0.5, in V band.
Single Srsic fits; B band Single Srsic fits; V band
eff eff
apfpfgal apfp}gal
Rprd Rprd
T; =01 T; =01
Qo 0.323 Qo 0.336
a 0.092 a 0.068
a -0.765 a -0.520
as 3.742 as 2.797
a -6.197 a -4.771
as 3.458 as 2.712
bg 0.992 bg 0.868
Té =03 T; =03
Qo 0.331 Qo 0.344
a 0.220 a 0.162
a -2.107 a -1.489
as 8.690 as 6.358
a -13.564 W -10.068
as 7.290 as 5.465
bg 1.296 bg 1.213
T; =05 Té =05
a 0.339 a 0.350
a; 0.125 a; 0.190
a -1.147 a -1.820
as 5.285 as 7.661
s -8.742 W -12.133
as 4,964 as 6.610
bo 1.114 bg 1.190
7, =10 75 =10
ao 0.349 Qo 0.361
ar 0.070 a 0.053
A -0.546 o -0.316
as 2.454 ag 1.716
W -3.486 W -2.797
as 1.710 as 1.631
bo 0.726 by 0.842
75 =20 5 =20
ao 0.353 ao 0.370
a -0.013 a -0.015
a, 0.125 a 0.078
as 0.435 as 0.802
N -1.391 N -1.779
as 0.895 as 0.991
bg 0.534 bg 0.589
75 = 4.0 75 = 4.0
Qo 0.325 Qo 0.358
a 0.084 a 0.051
a -0.847 a -0.446
as 2.283 az 1.557
W -3.029 a -2.574
as 1.590 as 1.466
bo 0.458 bg 0.488
Té =80 T; =80
ao 0.242 ao 0.294
a1 0.220 a1 0.312
a -2.148 ay -3.036
as 6.419 as 9.276
W -8.209 a -12.170
as 3.974 as 5.868
bg 0.411 191 bg 0.440
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Table D.8: Dust dfects corrsS, as in Ta- Table D.9: Dust dfects corrsS, as in Ta-

ble D.1, but forB/D = 0.5, in | band. ble D.1, but forB/D = 0.5, in J band.
Single Sersic fits; | band Single Srsic fits; J band
eff eff
apfpfgal apfp}gal
Rprd Rprd
T; =01 T; =01
Qo 0.380 Qo 0.426
= 0.042 =Y 0.028
a -0.268 a -0.145
az 1.717 az 1.114
W -3.074 a -2.083
as 1.802 as 1.258
bo 0.724 by 0.659
7. =03 7, =03
Qo 0.387 a 0.430
N 0.077 =N 0.047
a -0.668 a -0.315
ag 3.252 az 1.692
W -5.433 a -2.919
as 3.060 as 1.687
bg 0.932 bg 0.737
74 =05 7L =05
Qo 0.392 o 0.433
= 0.102 a 0.072
a -0.958 a -0.545
as 4.370 as 2.491
N -7.160 a -4.098
as 3.992 as 2.307
bg 1.064 bg 0.828
TB =10 TB =10
Qo 0.402 Qo 0.438
a 0.084 a 0.113
a -0.858 a -0.888
as 4,190 as 3.669
a -7.142 N -5.873
as 4115 as 3.277
bg 0.988 bg 0.970
7, =20 7, =20
Qo 0.412 Qo 0.445
a -0.030 =N 0.115
a 0.408 A -0.811
as -0.927 as 3.291
W 1.064 a -5.318
as -0.385 as 3.031
bg 0.709 bo 0.890
75 =4.0 7, =4.0
Qo 0.415 Qo 0.454
& -0.015 =N -0.022
o 0.015 o 0.671
as 0.827 as -2.206
W -1.915 W 2.838
as 1.120 as -1.203
bo 0.552 bo 0.669
7. =80 7. =80
Qo 0.385 Qo 0.454
=N 0.332 =N 0.082
a -3.128 a -0.540
az 10.195 az 1.891
a -14.255 au -2.932
a5 7.075 a5 1.527
bg 0.494 192 bo 0.554
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Table D.10: Dust efectscorrsS, as in Ta-

ble D.1, but forB/D = 0.5, in K band.

Single Srsic fits; K band

eff
; Rappd
7,=01
Q 0.479
Q 0.015
a -0.037
az 0.611
a -1.283
a5 0.829
bo 0.642
7. =03
a 0.480
Q 0.017
a -0.049
as 0.650
a -1.341
a5 0.860
bg 0.657
75 =05
ag 0.481
Q 0.019
a -0.079
az 0.756
a -1.499
a5 0.944
bo 0.678
7. =10
a 0.484
a 0.033
a -0.239
az 1.337
au -2.371
a5 1.404
bo 0.751
7, =20
Q 0.489
Q 0.064
a -0.600
az 2.700
a -4.467
as 2.535
bg 0.876
75, =40
Qg 0.495
Q 0.044
a -0.445
as 2.194
a -3.823
a5 2.288
bg 0.878
7. = 8.0
Qg 0.503
a -0.023
a 0.238
az -0.430
a 0.296
a5 0.027
bg 0.704
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