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ABSTRACT

Spitzer Space Telescopafrared Array Camera (IRAC) imaging provides an
opportunity to study all known morphological types of galaies in the mid-IR at
a depth signi cantly better than ground-based near-infrarecand optical images.
The goal of this study is to examine the imprint of the de Vauaaleurs classi ca-
tion volume in the 3.6 m band, which is the bestSpitzer waveband for galactic
stellar mass morphology owing to its depth and its reddeninfyee sensitivity
mainly to older stars. For this purpose, we have prepared dsi cation images
for 207 galaxies from theSpitzer archive, most of which are formally part of the
Spitzer Survey of Stellar Structure in Galaxie$S*G), a Spitzer post-cryogenic
(\warm™) mission Exploration Science Legacy Program suryeof 2,331 galaxies
closer than 40 Mpc. For the purposes of morphology, the gaias are inter-
preted as if the images ar®lue light the historical waveband for classical galaxy
classi cation studies. We nd that 3.6 m classi cations are well-correlated with
blue-light classi cations, to the point where the essentidieatures of many galaxies
look very similar in the two very di erent wavelength regimes. Drastic di erences
are found only for the most dusty galaxies. Consistent with grevious study by
Eskridge et al. (2002), the main di erence between blue ligland mid-IR types
is an 1 stage interval di erence for SO/a to Sbc or Sc galaxies, wdh tend to
appear \earlier" in type at 3.6 m due to the slightly increased prominence of
the bulge, the reduced e ects of extinction, and the reducetbut not completely
eliminated) e ect of the extreme population | stellar compoaent. We present
an atlas of all of the 207 galaxies analyzed here, and bringteition to special
features or galaxy types, such as nuclear rings, pseudoledg occulent spiral
galaxies, 10 galaxies, double-stage and double-variety gelkes, and outer rings,

that are particularly distinctive in the mid-IR.
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1. Introduction

The Spitzer Survey of Stellar Structure in Galaxie$S*G, Sheth et al. 2010) is a
systematic imaging survey with the Infrared Array Camera (RAC, Fazio et al. 2004a) of
2,331 galaxies in 3.6 and 4.5n bands. The goal of the project is to derive basic photometri
parameters for quantitative analysis of these galaxies far variety of studies. Independent
of these studies, however, the’& database is an obvious goldmine for new investigations of
galaxy morphology in the mid-infrared, if only because the iages are deeper than anything
achievable from reasonable ground-based near-IR observatiand also because the images

are homogeneous with respect to the point-spread function ).

In this paper, we examine the imprint of the de Vaucouleurs wsed Hubble-Sandage
classi cation system on galaxy morphology at 3.6m, using a subset ofSpitzer archival
images of galaxies that meet the selection criteria of the!G (or are prominent companions
to those galaxies). These images have been processed thhaihg S'G Pipeline as described
in Sheth et al. (2010), and have signi cantly improved quaty compared to the post-Basic
Calibrated Data (PBCD) mosaics provided in the SSC archiveof photometric analysis.
The goal of our analysis is not merely general Hubble classations, but detailed types as
described in thede Vaucouleurs Atlas of Galaxie@Buta, Corwin & Odewahn 2007, hereafter
the dVA). We want to know how closely optical galaxy morpholgy maps into the mid-IR.
Section 2 gives some background to IR morphological studieghile section 3 describes how
we prepared the $G Pipeline processe®pitzerimages for detailed morphological study.
Section 4 summarizes our analysis of th®pitzer archival 3.6 m images. Our conclusions

are summarized in section 5.
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2. Near- and Mid-IR Galaxy Morphology

Galaxy morphology in the near- and mid-IR, as in other wavebats, is important to
examine because of the information morphology carries ongmesses of galactic evolution.
Morphology is strongly correlated with galactic star form#on history, environmental density
and interaction/merger history, and the e ectiveness withwhich internal perturbations
(such as bars) interact with other internal components (sutas the halo and the basic
state of the disk). Early evolution was probably dominated ¥ merger events, and this
has found support in recent studies of the merger rate (e.gVJihos & Hernquist 1996).
Slower internal secular evolution has been increasinglyvioked to explain the disk-like
properties of \pseudobulges" (e.g., Kormendy & Kennicutt @04, Athanassoula 2005) and
to account for the development of other features, such as ga and spiral arms, in response
to perturbations such as bars and ovals. Together, these messes appear to combine to

produce the wide range of galaxy types that we see nearby.

Galaxy classi cation is still an important part of modern exragalactic studies.

Catalogues of galaxy Hubble types or Hubble-related typesauoften the starting point

of observational investigations, and nearly 80 years of esrch have not negated or made
obsolete the classi cation systems (e.g., Hubble 1926, B@33Sandage 1961; Sandage &
Bedke 1994; de Vaucouleurs 1959) that form the basis of catglied types. The frequency
and statistical properties of structures in galaxies neetbe known in order to determine
how these structures t into the general scheme of galaxy ekmion. As noted by Fukugita
et al. (2007), who used Sloan Digital Sky Survey (SDSS) colonages to classify 2253 bright
galaxies, visual classi cation \remains the best approacfor classifying each galaxy into a
Hubble type with high con dence, at least for bright galaxis." This survey was followed up
by a more detailed morphological analysis by Nair & Abraham2010), who recorded rings,

bars, Hubble types, and other features for more than 14,00@SS galaxies, as a means
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of facilitating automatic classi cation. In addition, the Galaxy Zoo project (Lintott et
al. 2008) has provided basic morphological information farearly a million galaxies, from

citizen science participation (see also Banerj et al. 2010)

Although as a topic of research galaxy morphological studidoegan with blue-sensitive
photographic plates, in recent years the emphasis has shkift considerably towards longer
wavelengths. Early red and near-infrared imaging showed thgalaxies which, in blue
light, show a patchiness due to dust and complexes of recenarsformation, become
smoother at the longer wavelengths owing to the reduced e&scof extinction and the
de-emphasis of the younger component. The longer waveleng#mphasize the older stellar
components, including old disk giants and Population Il st&. Although photographic red
and near-infrared imaging were possible in the 1950s-1980s¢ avere even the subjects of
large sky surveys, no large-scale systematic galaxy morpbgical studies were ever based
on these surveys. Only the blue surveys were used for systéima@alaxy classi cation
(e.g., Nilson 1973; Lauberts 1982; Corwin et al. 1985; But®95), because the original
Hubble system was based on blue light photographs. Even sbywas already known that
features like inner bars (e.g., Hackwell & Schweizer 1983 dille et al. 1988; Thronson et
al. 1989; Telesco et al. 1991; Block & Wainscoat 1991; Rix & &ke 1993), triaxial nuclear
bulges (e.g., Zaritsky & Lo 1986), and regular bars (e.g., ot et al.1979) could be partly
obscured or simply less prominent in blue light images, butdzome more visible in the red
and infrared. Detailed studies of bar fractions in the nearR have shown a comparable (or
sometimes slightly larger) fraction to that given by the edy blue light studies. This issue

is further discussed in section 4.6.

It was also known that spiral structure which may appear \ oculent” in blue light
and at 0.8 m (Elmegreen 1981) could appear more global (i.e., continu® and large-scale,

or \grand design") at 2.2 m (Thornley 1996). The di erences between optical and neaRl
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morphologies for some galaxies appeared to be so great thatearly studies, it was
suggested that there is a \duality" of galactic structure, n the sense that the Population |

and Il morphologies are decoupled (Block & Wainscoat 1991jd®k et al. 1994, 2004).

Several developments brought large-scale digital IR imagjrto the forefront of galaxy
morphological studies. The rst was extending near-IR imagig from individual galaxies or
parts of galaxies to statistical-sized samples. This begantiwvnear-IR surface photometry
of 50 spirals by Elmegreen & Elmegreen (1984, 1987) and of &axies by de Jong & van
der Kruit (1994). The rst major near-IR survey designed for &rge-scale morphological
studies was the Ohio State University Bright Spiral Galaxy 8rvey (OSUBSGS, Eskridge et
al. 2002), which included opticaBV Rl and near-IRJHK images of 205 bright galaxies of
types SO/a to Sm in a statistically well-de ned sample seleet to have total blue magnitude
Bt 12.0 and isophotal diameteD,s 6%. This survey allowed a direct demonstration of
how galaxy morphology actually changes from optical to nedR wavelengths, not merely

for a small, selected sample of galaxies, but for a large sdmpovering all spiral subtypes.

The OSUBSGS was later complemented by thiear-Infrared SO Survey(NIRSOS,
Laurikainen et al. 2005, 2006, 2010; Buta et al. 2006),Kas-band imaging survey of about
180 early-type galaxies in the type range SOto Sa, but mostly including SOs, some of
which were misclassi ed as ellipticals in the Third Refereze Catalogue of Bright Galaxies
(RC3, de Vaucouleurs et al. 1991; see below). Although SO @dks are dominated by old
stars and are smooth even in blue light images, th€s band was chosen to complement
the OSUBSGS sample of spirals in order to make a fair compaois between bar strengths
and bulge properties of SOs and spirals. Also, SO galaxieg a&ot necessarily dust-free, and

near-IR imaging is still necessary to penetrate what dust tlyehave.

The second development was th&wo-Micron All-Sky Survey(2MASS, Skrutskie et al.

1997), which providedJHK s images of a much larger galaxy sample, although these lack
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the depth of the OSUBSGS and NIRSOS images in general. 2MAS&®\ded considerable
information on near-infrared galaxy morphology, which ledd the extensive2MASS Large
Galaxy Atlas (Jarrett et al. 2003). 2MASS images were also used by MereeztDelmestre
et al. (2007) to study quantitative near-IR bar classi catilm and its comparison to RC3

classi cations.

The third development was the launch of theSpitzer Space Telescop@Verner et al.
2004) and subsequent IRAC imaging surveys such as tBgitzer Infrared Nearby Galaxies
Survey (SINGS, Kennicutt et al. 2003). SINGS provided bothmtical and mid-IR imaging
of 75 galaxies of all types at a depth much greater than that adhe OSUBSGS, NIRSO0S,
or 2MASS. SINGS was followed by théocal Volume Legacyproject (LVL, Kennicutt et
al. 2007), which will provide IRAC images (as well as imagen bther passbands) of 258

mostly late-type galaxies nearer than 11 Mpc.

Among these various sets of data, the NIRSOS is the only IR irggng survey carried out
to a signi cant extent with 4-m class telescopes. The full with at half maximum (FWHM)
of the stellar PSF for these images is generally1°°compared to £%-X°for OSUBSGS
images, 8%or 2MASS images, and %5 for SINGS images.

The S'G has been designed to provide a set of very deep mid-IR imagésgaod
spatial resolution of an unprecedentedly large sample ofarby galaxies: 2,331 galaxies of
all Hubble types within a distance of 40Mpc. The images are ing obtained in the IRAC
3.6 and 4.5 m bands. Of this sample, 597 galaxies are already in ti8pitzer archive, and
the goal of the 3G is to add the 1,734 remaining sample galaxies as part of tipitzer
Warm Mission. The advantages ofSpitzer images lie in their homogeneity and, most of
all, in their considerable depth at wavelengths where grodrbased observations (e.g., at
2.2 m) would su er very high background (sky) emission. Also, te IRAC 3.6 and 4.5 m

bands are in a regime where extinction is even lower than ine¢hnear-IRJHK bands, and
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where contamination by dust heated by stellar processes isa still low, so that the bands
are largely sampling the backbone of stellar mass in galagi@Pahre et al. 2004). However,
there is a still a contribution from young stars, the nature dwhich is discussed in section

4.5.

We use a subsample of 167*G-pipeline processe®pitzer archival 3.6 m images to
classify 207 bright galaxies (including 24 pairs and 16 adinal galaxies in small groups) in
the formal framework of the de Vaucouleurs revised Hubble-8@age classi cation system, as
revised and updated in the dVA. This subset has no distinguigng characteristics other than
being archival galaxies selected by*S team members for initial study and analysis. Such
a sample will have the selections of a variety of programs thavere granted observing time.
Figure 2 shows the frequency distributions (solid histogras) of RC3 classi cations (stages,
families, and varieties), absolute blue magnitude® g, total extinction-corrected color
indices 8 V)¢, and extinction-corrected mean blue light e ective surfacdédrightnesses
(m9),, the latter three parameters also from, or based on, RC3 datdhese plots show that
the sample galaxies cover a broad range of properties. Thdl fiange of galaxy types, from
E to Im, as well as giants and dwarfs, is represented. For comamsson, Figure 2 also shows
the frequency distributions (dashed histograms) of the sagnparameters for the full 3G
sample. The distrbutions are similar except that our subsétas relatively more E and SO

galaxies ahd high luminosity galaxies than the full G5 sample.

A partial attempt to classify galaxies using the de Vaucoulgs system was also made
by Eskridge et al. (2002), who applied the system using OSUBS near-IR H-band
(1.65 m) imagesas if they were blue light imagesThat is, the framework of the de
Vaucouleurs system was used without regard to the wavelemgtised to actually de ne
the system. Eskridge et al. showed that although some galasi can look very di erent

in the near-IR as compared to theéB-band, in general the di erences are not so large as
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to make near-IR types uncorrelated with optical types. As we W show here also, the
imprint of the de VaucouleursB-band classi cation volume holds well in theSpitzer 3.6 m
band, and the classi cations correlate closely. The same walso found to hold true in the
mid/near-UV, at least for later type galaxies (e.g., Windhost et al. 2002). Taylor-Mager
et al. (2007) also found only a mild dependence of concenti@i-asymmetry-star formation
(CAS) parameters on wavelength, suggesting that good morplogical correlation between
di erent wavelength regimes is probably valid at all wavelegths dominated by the emission

from stellar photospheres.

3. Preparation of the Images

The goals of the 8G project are described by Sheth et al. (2010). One goal waseth
processing of theSpitzerimages of all archival galaxies with the same?&S pipeline as the
new Warm Mission data in the 3G sample. This processing was done to prepare the
images for detailed studies such as photometric decompasits, Fourier analysis, and color
index analysis. Like the SINGS images, the scale of the nalG pipeline-processed images

is 75 per pixel, with a FWHM of 198.

The requirements for galaxy morphological classi cationra no less stringent than they
would be for photometric analysis. The images must be accuely background-subtracted,
and the point-spread function should be reasonably narrow (#HM < 29%), allowing about
100 resolution elements across the major axis. The backgnolin Spitzerimages is low, but
variations due to zodiacal light are sometimes present. Byt foreground stars can a ect
some archival images, but scattered light from such stars@hld be less of a problem for the
1,734 Warm Mission galaxies because special precautions Being taken to prevent bright

stars from falling into scattering zones.
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In order to classify the galaxies, each processed image waswerted to units of
magnitudes per square arcsecond (the same approach as usethé dVA). Because all the
pipeline-processed images are in the same nal physical uitMJy/sr, this conversion was
performed using the same zero point, 17.69, based on the Vegagnitude calibration given
in the IRAC Instrument Handbook The images were then displayed in ds9 using IRAF
routine DISPLAY with a faint limit of 28.0 mag arcsec 2 and a bright limit depending on
the galaxy, ranging from as bright as 11.0 mag arcsecto 18.0 mag arcsec or fainter.

The classi cation images prepared in this manner are illusated in Figures 1.1 - 1.197.

The reason for using this approach is that images in units of agy arcsec? reveal the
morphology over the whole range of surface brightnessesrir the center to the outer
disk, much better than do linear intensity images. In early lassi cations, photographic
plates gave a limited range in the linear relation between itographic density and the
logarithm of the intensity. IRAC data have a much larger dynanic range, and hence all
the details of a galaxy, including subtle ones, can be disgkd at once. This is useful
for accurate classi cation, and especially for recognizinthe subtle distinctions between
elliptical galaxies and very early SO galaxies. We examinedl images using a 24-bit image
display, and in each case a stretch was chosen (by varying trast and brightness) that
maximized the morphological information visible. This diplay setting was then saved in
uncompressed jpeg format. Thus, the present survey is basea a variable dynamic range,
as opposed to the surveys based on homogeneous photograpfaterial, i.e. the dwarfs are

displayed with a shorter dynamic range, and higher contrasthan the bright spirals.

4. 3.6 m Morphological Classi cation

With a nal set of images in hand, the galaxies were classi edising the three

dimensions of the de Vaucouleurs revised Hubble-Sandagetsys (de Vaucouleurs 1959).
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Full types include the stage(E, E*, SO, S@®, SO', Sa, Sab, Sh, Shc, Sc, Scd, Sd, Sdm,

Sm, and Im), the family (SA, SAB, SB), the variety (r, rs, s), the outer ring or pseudoring

classi cation (R or R, if present), and indications of aspindle shape (sp, meaning edge-on
or near edge-on orientation) and the presence of apgculiarity (pec, often referring to

unusual and likely interaction-driven asymmetries).

The classi cations were made by RB and independently verié by JK, and are
consistent with the dVA and RC3 classi cation systems. Any gstematic di erences
between the actual blue light classi cation and the mid-IR @ssi cation can then be mostly
attributed to the e ects of bandpass. The \scatter" in type dassi cations by individual

observers is quanti ed by Naim et al. (1995).

4.1. Assigning Stage, Family, and Variety

In de Vaucouleurs's classi cation approach, the implicatin for bars, inner rings, and
stages is a continuum of forms (de Vaucouleurs 1959). The g&afor spirals is based on the
appearance of the spiral arms (degree of openness and rasmi) and also on the relative
prominence of the bulge or central concentration. These atke criteria originally applied
by Hubble (1926, 1936). Sa, Sb, and Sc spirals are mostly asngel by Hubble, with the
additional stages Sd, Sm, and Im as appended by de Vaucouleurdntermediate stages
(Sab, Sbc, Scd, Sdm) are almost as common as the main types.sbime cases, the three
spiral criteria are inconsistent, or other factors enter irthat a ect the type (Sandage 1961,
Sandage & Bedke 1994). In general, the bulge-to-total luminiosratio is directly related to
Hubble type, but there is considerable scatter at a given tyg(see Simien & de Vaucouleurs

1986; Laurikainen et al. 2007, Graham & Worley 2008).

The family classi cations SA, SAB, and SB are the purely visal estimates of bar
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strength. The intermediate bar classi cation SAB is one of e hallmarks of the de
Vaucouleurs system, and is used to recognize galaxies hgvoharacteristics intermediate
between barred and nonbarred galaxies. Underline notatiddAB and SAB (de Vaucouleurs

1963) is used to further underscore the continuity of this @racteristic.

Although a bar that looks relatively weak in blue light can appear stronger in the
near- or mid-IR, IR imaging doesnot necessarily change theankings of bars. A bar
which appears strong in blue light may also appear even strger in the IR. Studies of the
maximum relative bar torque parameterQy, (e. g., Buta et al. 2005), show that what we
usually call \SB" has a wide range of strengthsQy is the maximum relative bar torque per
unit mass per unit square of the circular speed, and has beesuhd to range from 0O for
no bar to at least 0.7 for the strongest bars. Buta et al. (2005ee also the dVA) de ned
the Q, family as follows: SA types haveQ, < 0.05; SA types have 0.05 Q, < 0.10;
SAB types have 0.10 Q, < 0.20; SABtypes have 0.20 Qp < 0.25, while SB types have
Qv 0.25. TheQ, family is an approximate quantitative representation of tle visual bar

strength classes.

Variety is also treated as a continuous classi cation paraster, ranging from closed
inner rings (r) to open spirals (s). The intermediate variet (rs) is also well-de ned. As for

family, underline notation rs and rsis used to underscore further continuity.

The classi cation of SO galaxies depends on recognizing theesence of a disk and
a bulge at minimum, and usually a lens as well, and no spiralms. A lens is a galaxy
component having a shallow brightness distribution intedr to a sharp edge. Even if a lens
isn't obvious, a galaxy could still be an SO. (Lenses are alsot exclusive to SOs.) Other
structures, such as bars and rings, can enter in the classaton of SOs. The stage sequence
S0, S, SO is a sequence of increasing detail. Exceptionally early rwarred SOs can

look very much like ellipticals, and in fact some galaxiesadsi ed as ellipticals in RC3 are
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classi ed as SO galaxies in th®evised Shapley-Ames CataloggRSA, Sandage & Tammann

1981). The transition type SO0/a is the formal beginning of tk spiral stage sequence.

In mag arcsec? units, luminous elliptical galaxies usually have very smab light
distributions with no trace of a lens or any other structuresIn principle, we should be able
to classify ellipticals more consistently with digital imayes than with photographic plates,
but the distinction from early SOs can still be very subtle insome cases as we have noted.
de Souza et al. (2004) found that about a third of elliptical glaxies can be misclassi ed as
SO0s, and that it is equally easy to misclassify an ellipticas an SO as the other way around.
Type E* was originally intended by de Vaucouleurs (1959) to desceb\late" ellipticals, or

\the rst stage of the transition to the SO class.”

Outer ring and pseudoring classi cations are made in the saammanner as in blue light:
the more closed outer rings are classi ed as (R) precedingehmain type symbols, while
large pseudorings made of outer spiral arms whose variablgcph angle causes them to
close together are classi ed as ()R In general, these classi cations are not very sensitive
to the di erence between blue and near-IR bands, although ona the other may facilitate

detecting the structures better.

A spindleis a highly inclined disk galaxy. For blue-light images, usulg an \sp”
after the classi cation would almost automatically imply considerable uncertainty in the
interpretation, because stage, family, and variety are notasily distinguished when the
inclination is high. Even in the near-IR, classifying spindis is still di cult, but nevertheless
can be better than in blue light because planar absorption tees are far less signi cant.
One important development in the classi cation of edge-on d@xies has been the ability
to recognize edge-on bars through boxy/peanut and \X"-shapesBoxy/peanut bulges in
edge-on galaxies were proven to be bars seen edge-on from katenconsiderations (cf.

Kuijken & Merri eld 1995; see also Bureau & Freeman 1999). Tése shapes can be more
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clearly evident in Spitzerimages than in blue-light images. An example here is NGC 2683

(Figure 1.47).

A few classi cation details are used here that were not origally part of the de
Vaucouleurs system, but were used or discussed in the dVA.rFexample, the notation
\E (shells/ripples)” or \SO (shells/ripples)” is used to denote an elliptical or SO galaxy
that shows faint arc-like or curved enhancements (Malin & Caer 1980, 1983). The term
\shells" implies a particular three-dimensional geometry hat Schweizer & Seitzer (1988)
argued imposes a prejudice on the interpretation of the stotures. They proposed instead
the alternate term \ripples,” which implies less of a restgtive geometry. The Spitzer
images are deep enough to reveal even the inner shells inpéltals well, if they are there,
and at least 4 shell galaxies were identi ed in the relativgl small subsample of the &5
studied here. We use the notation E(d) for disky ellipticalsand E(b) for boxy ellipticals,
after Kormendy & Bender (1996). Although quanti able in terms of Fourier analysis, our
classi cation is by eye and thus selects the most obvious @s These distinctions, which

relate to velocity anisotropy, can be seen mainly in elliptials harboring edge-on disks.

Following Kormendy (1979), we also recognize both inner Ises (I) and outer lenses
(L). We also recognize the \outer Lindblad resonance (OLR)%Subcategories of outer rings
and pseudorings, R, R}, RY, and R;R), following Buta & Crocker (1991) and Buta (1995).
An RY outer pseudoring is de ned by a 180winding of two spiral arms relative to the
bar ends, while an B outer pseudoring is de ned by a 270winding. R; outer rings are
more detached versions of Router pseudorings, while the double outer ring/pseudoring
morphology RRY is a distinctive combination of features including an R component

surrounded by an B pseudoring.

The prominence of nuclear rings and bars in 3.6n images further necessitates

additional classi cation symbols beyond those just desdsed. The nuclear rings in our
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sample are so distinctive that we have used notation suggedtby Buta & Combes (1996)
to recognize them. For example, NGC 3351 is classi ed as 4BB(r,nr)a, where \nr" is

the symbol for nuclear ring (\nl" if a lens instead). Comein et al. (2010) have compiled
an atlas of known nuclear rings and made a statistical studyfdheir sizes and other
characteristics. In addition, nuclear bars are seen in sew of the sample galaxies, and are
distinctive enough features that we have also recognizedetm with the type classi cation
\nb." Thus, the classi cation of NGC 5850 is (R)SB(r,nr,nb)ab. We caution, however, that
we cannot provide these classi cations for all ‘& galaxies where nuclear rings and bars
may be present because the resolution (in parsecs) is crdidor detecting them, and as a

result we can never make a claim that the classi cation is coptete.

4.2. Comparison of Classi cations

Our 3.6 m classi cations are listed in Table 1, together with the clasi cations for the
same galaxies given in the RC3, the RSA, the dVA, and also in E&dge et al. (2002),
which has 22 galaxies in common with our sample. Following d&ucouleurs (1963), we use
""" or "?" to indicate di erent levels of uncertainty, with " ?" implying greater uncertainty.
In order to compare the 3.6 m stages, families, and varieties with those listed in the RE;
the RSA, and the dVA, we use convenient numerical indices. Fthe stage, the 15 types
from E to Im are assigned numerical values as follows: 5 (E), 4 (E"), 3(S0), 2
(S®), 1(S0O), 0(S0O/a), 1 (Sa), 2 (Sab), 3 (Sb), 4 (Sbc), 5 (Sc), 6 (Scd), B(l), 8 (Sdm),
9 (Sm), and 10 (Im) (de Vaucouleurs & de Vaucouleurs 1964). iFamily and variety, we
use the numerical indices adopted by de Vaucouleurs & Butaq®0): F= 1 for SA, 0
for SAB, and +1 for SB familes, andv= 1 for (r), O for (rs), and +1 for (s) varieties.
Underline notations in all cases are assigned half steps. &lsomparisons are plotted as

histograms of the numerical index di erence, (T;F;V) = T;F;V(S*G) T;F;V(other)
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in Figures 3 - 5. All of the top frames in these gures are (T) comparisons. If (T) < 0,
the S'G classi cation is earlier than the other source's classiation, while if ( T) > 0, the
S*G classi cation is later. The ( F) comparisons are in the two lower left frames. If (F)
< 0, the S'G bar classi cation is more nonbarred than the other sourcg'classi cation,
while if ( F) > 0, the $'G bar classi cation is more barred. The (V) comparisons are in
the two lower right frames. If ( V) < 0, the S$'G variety classi cation is more ringed than
the other source's classi cation, while if (V) > 0, the S'G variety classi cation is more

spiral-shaped.

The RC3 stage comparisons in Figure 3 (top left frame and lowéhree frames) show
rst that the bin with the largest number of galaxies has ( T) = 0, meaning the 3.6 m
stage and the RC3 stage are the same. The largest di erencef@nd for RC3 stages
S0/a-Sc, where many galaxies are classi ed 1 stage intererlier than in RC3. This is very
similar to what was found by Eskridge et al. (2002) using growd-based 1.65m H-band
images for classi cations, where galaxies with RC3 types B#&o Sc were classi ed about
1 stage interval earlier at 1.65m than in RC3. The same systematic e ect was found for
types Sa to Scd when these authors compared their 1.66 types with their own B-band

types estimated from OSUBSGS images.

In the family and variety comparisons (upper right panels ofigure 3), the most
populated bins again have =0. In fact, in these the concentation in the =0 bin is much
larger than that in the stage comparisons in the upper paneldhe plots show considerable
consistency between RC3 families and varieties and our Tabl judgments. Surprisingly, in
this comparison we do not see a tendency for ) to be greater than zero (the \stronger
bar" e ect), which is what we would see if many 3.6m bar classi cations advanced to
higher bar strengths compared to RC3 classi cations. Thatsi a big shift of SA to SAB and
SAB to SB is not seen. In contrast, Eskridge et al. (2000) reptoa factor of 2 more SBs
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than in RC3. The problem with this kind of comparison is that bue light SB-type bars, as
seen in the IR, do not have a new classi cation bin to be placea if they look stronger
in the IR, while blue light SAB-type bars do have a new bin - typeSB. This appears to
increase the number of strong bars when in fact there is lig?lchange in bar rankings. In
Table 1 there are 16 galaxies in common with Eskridge et al.nd of those, 12/16 are
classi ed as SB by Eskridge et al., 8/16 are SB in Table 1, and16 are SB in RC3. The
di erence between Eskridge et al. on one hand, and the Tableclassi cations on the other,
is likely not due to small number statistics in the Eskridge teal. sample, but to a di erence
in what is called an SB. Our result is more consistent with Mendez-Delmestre et al.
(2007) and Sheth et al. (2008), who found the same bar frequsnfrom the B-band to the

K -band, based on a semi-automated method of bar detection.

The comparisons shown in Figure 4 for RSA galaxies are di exebecause the RSA
represents a di erent classi cation system. There are verfew RSA galaxies classi ed as
later than Sc, and the classi cation of SOs is somewhat di @nt. Nevertheless, we assigned
the same numerical indices to types SO/a to Im as for RC3, andewassigned values of

3, 2,and 1 fortypes SQ, SG, and S@Q, the same as for types SQ S, and SU,
respectively. Ellipticals are assigned = 5, just as in RC3. Classi cations like \E7/SO
were assigned’'= 4. The comparison shows that for the full range of RSA typeshére
is little systematic di erence between RSA and 3.6m stages. However, for RSA stages
Sab-Sbc, the \earlier e ect" is de nitely seen, while for RSAstages Sc-Im, the 3.6m types
are actually later. Only for types E-Sa is little or no systemtc di erence seen. The family
comparison shows that bar classi cations are de nitely stsnger on average in the 3.@Gn
types as compared to the RSA, and inner rings are classi ed meoften in the 3.6 m
sample than in the RSA. Most of these di erences are due to derences between the RSA
and de Vaucouleurs classi cation systems, and not to wavelgth e ects. The use of the

SAB symbolism allows RC3 types to be more discriminatory ondp classi cations than
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RSA types; a \stronger bar" e ect is seen even in a comparisoof RC3 and RSA blue light
classi cations, due mainly to RC3 SAB galaxies classi ed nstly as S in the RSA. In the
case of variety, any inner ring that is made of tightly-wrappé spiral arms is classi ed as (s)

variety in the RSA, and usually as (r) in RC3 or (r) or (rs) in Table 1.

The dVA comparisons in Figure 5 are similar to the RC3 compasons, but show
slightly more prominent \earlier type" and \stronger bar" e ects. The comparisons of dVA
and 3.6 m types show less scatter not because of greater precisionf because the same
observer classi ed both data sets. Thus, Figure 5 is more ohanternal, rather than an

external, comparison.

4.3. Noteworthy Examples

The results from the previous section are illustrated in Figres 6- 10. These compare
S*G 3.6 m images in mag arcseé units with B-band images in the same units. Most of

the B-band images are from the dVA.

The four galaxies shown in Figure 6 cover a wide range of typeShe images of the
Sdm/Sm galaxy NGC 428 are barely di erent. This is true alsodr the Sc galaxy NGC 628,
although its inner arms are smoother in the 3.6m image than in theB-band image. The
image of NGC 1097 de nitely looks a little earlier at 3.6m, but still the di erences are
relatively small. NGC 584 is an early-type galaxy shown in thegure that highlights the
greater depth of the 3.6 m image compared to a typical optical image. Although classd

as type E in RC3, NGC 584 is de nitely an early SO galaxy.

The four ringed galaxies in Figure 7 all show the \earlier e et": SO0/a galaxy NGC
1291 becomes type 30 SBab galaxies NGC 1433 and NGC 1512 become type SBa; and
SBb galaxy NGC 3351 becomes type SBa. Even with these type ogas, the overall
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morphology of all four galaxies looks nearly the same in thevb Iters.

Figure 8 and the top panels of Figure 9 show three classic \ aalent” spirals, NGC
2841, 5055, and 7793 (Elmegreen 1981). In blue light all tlerdhave rather piece-wise
continuous spiral structures, but not the global patterns lsaracteristic of grand design
spirals. In NGC 2841 and 5055, dust is a major factor in the apprance of the spiral

structure.

NGC 2841 changes from type Sb in thB-band to type Sa at 3.6 m, mostly because of
the penetration of this dust. Even so, the overall appearaecof the more coherenB -band
spiral features in NGC 2841 is about the same at 3.6h. The 3.6 m image also reveals a
weak bar in NGC 2841, 30%in radius and with a position angle of 160 (compared to
the galaxy major axis position angle of 147listed in RC3). This is not the same bar-like
feature described by Varela et al. (1996), who identi ed a ralear bar-like structure about
10P%n radius. The inner ring in NGC 2841 recognized in Table 1 is large feature, 81 in
angular diameter, but the structure of the whole galaxy is w§y much a series of ring-like

features.

In NGC 5055, the occulent spiral pattern looks more global 83.6 m. However, the
appearance of the main arms still favors an Sbc classi catipthe same as the RCB-band
type. The main di erence is that the feature classi ed as annner pseudoring in RC3 [the
type is SA(rs)bc] is a smooth inner spiral at 3.6m. The ring/lens (rl) feature recognized in
the Table 1 classi cation liesinside the RC3 pseudoring (as seen also in the 2.2 image
shown in Thornley 1996). In the inner parts of NGC 5055, and tioughout the disk of NGC
2841, star-forming regions are not prominent, but throughduhe outer disk of NGC 5055,

the 3.6 m image reveals many large star-forming complexes.

The images of NGC 7793 in Figure 9 show a slightly more cohetepiral pattern in

the 3.6 m as compared toB, but which is still largely occulent. The most noticeable
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di erence is in the size of the bulge, which seems more proreimt at 3.6 m. However,
in this case the IRAC image is not as deep as thg-band image. Because of the more
prominent bulge and more coherent pattern at 3.6m, the classi cation given in Table 1 is

Sc compared to theB-band type of Sd.

The second row of Figure 9 shows NGC 4527. This highly inclihedusty spindle shows
a well-de ned nuclear ring and a weak bar and partial inner rig. Similar to NGC 5055,
NGC 4527 does not look like an earlier type at 3.6n. The third row shows NGC 4579,
an example where theB-band bar (type SAB in the dVA) becomes type SB at 3.6m.
The 3.6 m image also reveals a faint outer ring, not recognized in tHRC3, RSA, or the
dVA, tightly surrounding the inner spiral. The ring has dimensions of 4 3%, and may
have been missed in the earlier blue light classi cations amg to the uncertain e ects of
extinction, not because of faintness. The fourth row shows®C 4736, a galaxy with a very
wide range of surface brightness from the center to the outdisk. The change in type
from B to 3.6 m is only Sab to Sa. The most striking aspect of the 3.6n morphology of
NGC 4736 is how the broad, intermediate oval zone (the basisrfthe Table 1 classi cation
SAB) becomes a large ring/lens feature. The prominerB-band inner pseudoring is still a
pseudoring at 3.6 m, but following Knapen (2005) and Comepon et al. (2010), tis feature
is interpreted as a nuclear pseudoring (Arin Table 1. The nuclear lens (nl) and nuclear

bar (nb) in the Table 1 classi cation are inside the n?

Figure 10 shows images of four very late-type galaxies. Theptoow shows NGC
1705, typed as SAO: pec in the RC3 and Amorphous in the RSA. Meurer et al. (1989)
interpreted the galaxy as a nucleated blue compact dwarf (BQ), where the nucleus in this
case is a super star cluster having absolute blue magnitudd5 (Melnick et al. 1985). The
peculiar morphology with strange laments is evident in theB-band image, and accounts

partly for the dVA type of I0/BCD, but at 3.6 m, NGC 1705 looks more like a dwarf
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elliptical with a slightly miscentered nucleus. This accouts for the classi cation \dE3, N"
in Table 1, meaning nucleated dwarf elliptical (Bingelli etal. 1985). Table 1 also includes
a few galaxies classi ed as \dE (Im)"; NGC 3738, shown in theesond row of Figure 10,
is an example. This refers to an object where the structure iblue light consists of an
irregular, bright inner star-forming zone, surrounded by smother elliptical isophotes. At
3.6 m, the inner star-forming zone may be subdued, and the smootHigtical background

takes prominence.

The third and fourth rows of Figure 10 show NGC 3906 and NGC 481two examples
of very late type barred spirals where the bar is miscenteredithin very regular outer
isophotes. These o centered barred galaxies have been endiwely discussed by de
Vaucouleurs & Freeman (1972; see also Freeman 1975). Therasyetry of these galaxies
is characteristic of these very late types and it is possibl® still recognize them in the
edge-on view. For example, we interpret IC 2233 (Figure 1.168s an edge-on SBdm
galaxy, because it has a bright elongated, somewhat o setrigr zone that is likely to be an
o -center bar as in NGC 3906. By the same token, NGC 55 (Figure.d) is interpreted to
be a nearly edge-on view of NGC 4618. In this case, the bar isrsea the northwest side of
the major axis, while the considerable amount of light to thaortheast would be the single
main spiral arm. In many other of the very late-types in Table 1we suspect that inner

boxy zones, or bright miscentered zones of limited extentreaedge-on views of bars.

4.4. Special Cases

We note the following special cases in our small subsample28f7 mostly 3G galaxies.

0 Galaxies- Two of the galaxies in our sample are classi ed as types |0 RC3. The top

panels of Figure 11 show NGC 5195, the familiar companion of3¥. Hidden behind the
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dust in the B-band image is a very regular early-type galaxy with a relative weak bar
oriented north-south and a broad and di use inner ring. The laer panels in Figure 11 show
NGC 2968. We do not have @-band digital image of NGC 2968, and the gure shows the
photograph of the galaxy from the Carnegie Atlas of Galaxie€Sandage & Bedke 1994),
as downloaded from the NASA/IPAC Extragalactic Database (D) website. Although
the Carnegie Atlas photograph is not very deep, it is su ciehto show a complex, dusty
early-type system typical of 10 galaxies. The 3.6m image of NGC 2968 reveals a beautifully
symmetric late barred SO. These are the only galaxies in tharaple of 207 where the 3.6m
morphology looks drastically di erent from the B-band. For these galaxies, the I0 class is

not needed at 3.6 m.

Pseudobulges The top two panels of Figure 12 show two galaxies having pranent
pseudobulges (Kormendy & Kennicutt 2004) or disky bulges thanassoula 2005). Both
NGC 470 and 4536 have bulge isophotes that align with the majaxis, indicating
signi cant bulge attening. This argues that they are very disk-like, which is one of the

criteria for recognizing such bulges.

Another criterion for pseudobulges is the presence of a neat bar. These are identi ed
using the notation \nb" in the classi cation, and include NGC 1291, 1433, 4725, 5728, and

5850. Each of these galaxies has a clear primary bar, and fédwave an inner ring.

A third criterion for a pseudobulge is the presence of a boxy ®woxy/peanut inner
structure. In our sample, these are evident in NGC 2683 (Fige 1.47), 4527 (Figure 1.115),
and 5353 (Figure 1.141), among others. In the case of the gfim galaxy NGC 2683, the
inner boxy/X zone is so distinctive that in Table 1 we use the otation \SB x" to recognize

it is as a barred galaxy without actually seeing the extent ofhe bar.

Double-Stage GalaxiesSome galaxies in the G sample are large-scale SO or SO/a galaxies

with smaller-scale inner spirals. Four are shown in Figure 1@wer two rows). The inner
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spirals in these galaxies are only a small fraction of the siof the system. In e ect, these
are \double-stage" galaxies, because the large-scale st is that of an early-type galaxy
and the inner structure is that of a later-type galaxy. The nd type we have adopted

is usually a compromise unless one characteristic dominatésee notes to Table 1). The

double-stage character in NGC 5713, where an inner asymmetstar-forming component

lies within a smooth, asymmetric outer ring, could be linkedo an interaction (Vergani et

al. 2007). Double-stage spirals were described by Vorontsgelyaminov (1987) as cases

where an inner spiral pattern gives a di erent type from an oter spiral pattern.

Double-Variety Galaxies- We have already described NGC 5055 as having an inner
pseudoring and an inner ring/lens in the 3.6m image, which makes the galaxy an unusual
case of a double variety system. This characteristic was nogadily evident in blue light.
Both features, especially the inner pseudoring, are viséin the 3.6 m radial luminosity
pro le of NGC 5055 shown by de Blok et al. (2008). While the twovariety patterns

are completely separated in this case, they can also overlapor example, NGC 986
(Figure 1.21) has a very strong s-shaped spiral superposedadi use inner ring. The two
varieties in this case do not seem related, i.e., there is amer ring but the main arms are

not related to the ring.

Inner Disks - Among the spindles in our sample, NGC 24 (Figure 1.1) is unig in showing
a very bright, well-centered inner component that aligns alwst exactly with the major
axis, suggesting that the component is an inner disk and nonanner bar. The galaxy is
not exactly edge-on, and a ring is recognizable in the spiralarphology. The inner disk
component greatly under lIs this ring, another characterstic that suggests the feature is
not a bar. This shows the advantage of the mid-IR for morpholacgl studies of edge-on

disks (see also Fazio et al. 2004Db).

Outer Rings - One of the stated goals of the % project was to take advantage of the
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considerable depth of Warm Mission images to detect previsly unrecognized outer rings,
especially rings so faint that optical images failed to rea them. In blue light, such rings
tend to have surface brightnessesg  25.0 mag arcse@, and some could be lost due to
extinction or exceptional intrinsic faintness. Although ve expect that some faint outer rings
will be found when the entire survey is completed, none weréeinti ed in the subsample of
S*G that we have examined here. The main new outer ring we deted is in NGC 4579
(Figure 9), but, as we have already noted, it was missed in tHRC3, RSA, and dVA only

because of the uncertain e ects of internal extinction, nobecause of exceptional faintness.

The main reason few outer rings were detected in our sampleréas probably because
the sample has a large fraction of late-type galaxies, whereter rings are infrequently
seen (Buta & Combes 1996). The images of NGC 1291 in Figure 7oshthat even an
exceptionally bright outer ring in blue light can have conslerably reduced contrast at
3.6 m. The outer ring in NGC 1291 is where most of the recent star fimation is taking
place, and is prominent in blue light as a result, but at 3.6m, the feature barely stands out

as a broadly oval enhancement in a rounder di use background

4.5. The Nature of Resolved 3.6 m Objects

The strong similarity betweenB-band and 3.6 micron images in many of the galaxies
we show here is one of the most important ndings from this suly. It is perhaps surprising
that at 3.6 m, the \degree of resolution" e ect can still play a role in the classi cation of
spirals, when the common assumption is that IR light traces ass and de-emphasizes the
massive OB star complexes that line the arms in blue light. Nertheless, young stars can
impact morphology in the near- and mid-IR. Rix & Rieke (1993) ad Rhoads (1998) showed
using the CO index that young red supergiant stars no more tma10’ yr old may contribute

substantial local ux at 2 m even if the global 2 m ux is dominated by old stars.
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Detailed comparison of resolved objects iB-band and 3.6 m images shows that, in
many cases, the same complexes are being seen. An espea@lbd illustration of this
is provided by NGC 1559, whose type [SB(s)cd] is essentiatlye same in the two lters
(Figure 13). Although the considerably reduced sky backgomd in 3.6 m images allows a
urry of faint foreground stars to appear, the resolved objets we see in NGC 1559 follow
the spiral arms closely and are not randomly scattered. A awl index map (not shown)
reveals that most of the resolved sources are redder in theg[3 [4.5] color index than the

galaxy background light.

Figure 14 shows a color-magnitude plot of 159 of these objees compared to a
similar-sized sample of surrounding eld objects (foregraul stars and background galaxies).
A redshift-independent distance modulus of 30.95 (NED) haseken used for the absolute
magnitude scale. Photometry was performed with IRAF routie PHOT using a measuring
aperture of 2 pix and background estimates taken from 3-5 pixif each object. A bright
foreground star o the galaxy was used to determine an aperta correction of 0.88 mag,
which has been subtracted from the 2 pix radius 3.6n magnitude [3.6]. These graphs
can be compared to Figures 7 and 8 of Mould et al. (2008), whoalyzed IRAC data for
the resolved stellar population in M31 and a comparison SWERcontrol eld. Mould et
al. detected luminous red supergiants in M31, some showingidence of mass loss. As
also shown by Mould et al., eld objects will overlap the distibution of galaxy objects in
such plots. The asymptotic giant branch reaches to onlyl [3.6] 10 (see also Jackson et
al. 2007), while the brightest evolved supergiants in M31 aeh [3.6]=9.5, orM [3.6] 15.
Figure 14 shows that most of the resolved objects in NGC 1558amore luminous than
this, which is consistent with their slightly fuzzy appearace; these are complexes rather
than merely individual stars, although some of the faintesbbjects could be individual
stars. The individual AGB population is largely out of reachat the distance of NGC 1559,

and we conclude that the resolved objects in the arms are lligegroups of massive young
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stars. However, it is not clear that we can think of the resokd objects entirely in terms of

groups of young red stars.

Mentuch et al. (2009) modeled the spectral energy distribigns of high redshift
galaxies and concluded that a previously discovered excedgsnfrared ux in the 2-5 m
region can be best interpreted in terms of modi ed blackbodgmission from dust at 850K
together with the well-known polycyclic aromatic hydrocarlon (PAH) emission at 3.3 m.
The excess emission is believed to come from the pu ed up imnedges of circumstellar
disks in massive star-forming regions. Given what we have debed above, this mechanism
could account for some of the light of the resolved sources wee in 3G images. Further

studies should be able to clarify this issue.

Note that use of 4.5 m images will not necessarily avoid the e ects of the resolde
objects on morphological interpretations. Comparison beeen the 3.6 and 4.5m images
of virtually all the galaxies in our sample shows little di e@ence in apparent morphology.
The resolved objects are just as conspicuous at 41 as they are at 3.6 m. Given this,
the question arises: which IR domain, near or mid, might be lter for revealing the true
\stellar backbone,"” or what is called the \star-dominated Pgulation Il disk" by Block et
al. (2004). Figure 15 shows the IRAC 3.6m image of M51 (right frame) as compared to
a 2.2 m Ks-band image obtained in May 2009 by RB using the FLAMINGOS IR iraging
camera attached to the Kitt Peak 2.1m telescope. The on-sow@xposure time of the
latter image was 30min. The comparison shows that the spirarms of M51 are smoother
and less a ected by star-forming regions in th& s band than in the 3.6 m Spitzer band,
perhaps arguing in favor of theK s band for stellar mass studies. However, this comparison
also displays the considerably greater depth of the 3.1 image compared with a typical,
Ks-band image. Although the 3.6 m image is a ected by star formation, the light is still

dominated by the \stellar backbone" of old stars and the besapproach to getting at this
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background would be to nd ways to correct 3.6m images for the younger \contaminants."

This will be extensively discussed in a future & paper (S. Meidt et al., in preparation).

4.6. Bar Fraction

We conclude our analysis by examining the bar fraction in ousubsample of 4G
galaxies. The bar fraction has cosmological sign cance (&th et al. 2008), and has been
the topic of many recent optical and near-IR studies (e.g., Kapen et al. 2000; Eskridge
et al. 2000; Laurikainen et al. 2004; Merendez-Delmestre at. 2007; Marinova & Jogee
2007; Barazza et al. 2008; Sheth et al. 2008; Aguerri et al. ) Marinova et al. 2009;
Mendez-Abreu et al. 2010; Masters et al. 2010). In generalhése studies are in fairly
good agreement on this parameter, in spite of di erent methiologies. Some nd a slightly
higher bar fraction in the near-IR than in the optical (e. g., khapen et al 2000, Eskridge et
al 2000), while others do not (e. g., Merendez-Delmestre et.a2007; Sheth et al. 2008).
Eskridge et al. (2000) found that the fraction ofstrongly barred galaxies (i.e., classi ed
as SB) rises by almost a factor of 2 from the optical to the nedR. The rise is mainly
due to reclassi cation of SAB-type bars to SBs because barseaoften more prominent at
near-IR than at blue wavelengths, but the overall SAB+SB barraction is similar in the two
wavelength domains as shown by Whyte et al. (2002), Merendédelmestre et al. (2007),
and Sheth et al. (2008), among others. Merendez-Delmestrea. (2007) and Sheth et al.
(2008) also found that almost as many galaxies in the near-IRegclassi ed from barred
to nonbarred as are classi ed from nonbarred to barred. Hower, these constituted only
a small percentage of the sample. In fact, 127/139 galaxiegldot change bar type when
these authors compareds to IR images, 7 went from SA to SAB, 4 from SAB to SA, and 1
from SB to SA. Thus, over 90% looked the same. The ones that dmbt were faint, small,

or close to the inclination cut-o, and as a consequence werara to classify.
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Table 2 compiles counts of the galaxies in Table 1 classi ed @&ypes SA, SA, SAB,
SAB, and SB, for the full sample of 207 galaxies (Col. 2, includiall types), and for
several subsamples. Column 3 lists the counts for galaxiesstricted to the Table 1 type
range SO0/a-Sm. Columns 4 and 5 are the same as columns 2 and 3, dfter rejection of
any galaxy classi ed as a spindle (sp) in Table 1. This is reasable since morphology-based
bar classi cation is di cult in highly inclined galaxies. W e consider any galaxy classi ed
as SAB, SAB or SB to be a barred galaxy, and de ne the bar fraction as theumber of
those galaxies relative to the number in the given subset inable 2. Over all types and
even after removal of spindles, the bar fraction is about 5Q%1owever, when restricted to
spirals, the fraction is 64-66%, similar to previous studie@@.g., Laurikainen et al. 2004).
In the OSUBSGS sample, Eskridge et al. (2000) found a bar ftaan of 73% based on
H -band images. The SB bar fraction in our (non-spindle) spiralesnple, 36% 4%, is higher
than the same fraction, 29.4% 0.5% estimated by Masters et al. (2010) from the optical
Galaxy Zoo project, which could partly be the \stronger bar eect.” The bar fraction in
our subsample is consistent with that estimated from RC3 cési cations (see Table 1 of

Eskridge et al. 2000).

5. Conclusions

We have used a subsample of*G pipeline-processed archivabpitzer Space Telescope
images to examine the imprint of the de Vaucouleurs reviseduHble-Sandage classi cation
system in the IRAC 3.6 m band. Although our sample includes less than 10% of what Wil
be the nal S*G sample, it is su cient for us to achieve some interesting mults. We nd
that 3.6 m classi cations are well-correlated with blue light classtations in RC3. The
most signi cant di erence occurs for SO/a to Sc galaxies, wédre 3.6 m types average about

1 stage interval earlier thanB-band types. This is consistent with the previous ndings of
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Eskridge et al. (2002), which were based on OSUBSG&band 1.65 m images. The great
advantage of the IRAC 3.6 m images is their considerably better depth than any previau
ground-based IR images, allowing a more complete picture dbbal IR galaxy morphology,

rather just the inner regions which were all that were reveatl in earlier studies.

The use of the same classi cation methods for 3.6n images as for blue light images
is a strength of our analysis. Had we used di erent methods wikely would have
found spurious di erences. This is actually illustrated byour comparison of our 3.6m
classi cations, evaluated as in the RC3/dVA, and the classtations for the same galaxies
given in the RSA. This comparison revealed large systemati erences that are only partly
attributable to the wavelength di erence between blue ligh photographic plates and 3G
images. Instead, most of the di erences are due to methodgiocal di erences between RSA
and RC3/dVA classi cations. Another issue is that morphol@ical classi cation is based
on important properties, not minor details. In classifyinga galaxy, we look at whether a
particular feature exists, is predominant, secondary or meexistent, and to the extent that
we see these features, the structure of the old and the youngpulations do not di er that

wildly.

Deep 3.6 m galaxy morphology provides an e ective, dust-penetratedlirnative to
historical blue light morphology, and in principle could oe day fully replace blue light as
the standard passband for galaxy classi cation. Howeverhe band is not completely free of
the e ects of young star forming regions, and thus may not skothe \stellar backbone" of
galactic disks as e ectively as in other bands, such as th€-band (e.g., Block et al. 2004).
For the future, our goal is to classify the entire 8G sample in the same manner as described
here, to facilitate statistical studies of various morphdagical features, and to provide a

morphological backdrop to the quantitative analyses that vil come out of the survey.
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Table 1. 3.6 m Morphological Classi cations

Galaxy  Fig 1. 3G RC3 RSA dVA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 24 1 S(rs)d: sp SA(s)c Sc(s) .
NGC 45 2 SA(s)dm SA(s)dm Scd(s) SA(s)d ...
NGC 55 3 SB(s)m sp SB(s)m: sp Sc .. L
NGC 59 4 dE5N SA(IS)O: e,
NGC 247 5 SAB(s)d SAB(s)d Sc(s) SB(s)d ...
NGC 274 6 (R)SA()O SAB(r)0 pec SQ0O) ... ...
NGC 275 6 S pec SB(rs)cd pec Spec .. ..
NGC 300 7 SA(s)dm SA(s)d Sc SAGS) ...
NGC 337 8 SAB(s)cd: pec SB(s)d Sc(s) pec ... ...
NGC 428 9 SAB(s)dm SAB(s)m Sc(s) SAB(s)m SBm
NGC 470 10 SA(rs)ab SA(rs)b Sbe(s) ... .
NGC 474 11 (R)SABO/a (shells) pec SA(s)0 RSO/a ... ...
NGC 584 12 SM0 E4 SQ(35) SA0 ...
NGC 628 13 SA(s)c SA(s)c Sc(s) SA(s)c ...
NGC 660 14 PRG SB(s)apec ... e
NGC 672 15 (P)SB(s)d SB(s)cd SBe(s) .
NGC 691 16 (R)SA(r)ab SA(rs)bc ... L.
NGC 784 17 SBm: sp SBdm:sp ... . L
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 814 18 SABO: L L
NGC 855 19 SAO0 E . L
NGC 941 20 (R%)SAB(r:)c SAB(rs)c secd L
NGC 986 21 (®)SB(rs,nb)ab SB(rs)ab SBb(rs) ... ..
NGC 1068 22 (R)SA(s,nr)a (R)SA(rs)b  Sb(rs) (R)SA(rs)b
NGC 1097 23 (RSB(rs,nr)ab pec SB(s)b SBbc(rs) (R)SB(rs)b ...
NGC 1097A 24 dE5 Epec ... L L
NGC 1291 25 (R)SAB(l,nb)0 (R)SB(s)0/a SBa (R)SAB()o/a ...
NGC 1311 26 SBdm: sp SB(sym? sp ... ...
NGC 1313 27 SB(s)th pec SB(s)d SBc(s) SB(sya ...
NGC 1365 28 SB(rswr)bc SB(s)b SBb(s) SB(s)bc ...
NGC 1433 29 (R)SB(r,nr,nb)a (ROYSB(rab SBb(s) (R)SB(nab ...
NGC 1448 30 SA(rs)c sp SAcd: sp Sc
NGC 1481 31 SA()O: pec SAO: e
NGC 1482 32 Sa: sp SAOpecsp ... e
NGC 1487 33 Pec Pec S pec(merger) ... ...
NGC 1510 34 SAO: SAQ® pec .. SA(s)O/a pec ...
NGC 1512 35 (RL)SB(r,nr)a SB(na SBb(rs) pec (RSB(r)ab pec .....
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 1559 36 SB(s)cd SB(s)cd SBc(s) SB(s)cd SBcd
NGC 1566 37 (B)SAB(s)b SAB(s)bc Sc(s) (R)SAB(s)bc ...
NGC 1672 38 (R)SAB(rs,nr)b SB(s)b Sb(rs) ... .
NGC 1705 39 dE3,N SAO pec Amorphous 10 pec/BCD ..
NGC 1744 40 SB(s)d SB(s)d SBed(s) ... L
NGC 1808 41 (R)SAB(s,nra (R)SAB(s)a  Shc pec (R)SAB(s)b pec SBa
NGC 2500 42 SAB(s)d SB(rs)d Sc(s) e
NGC 2552 43 (RSAB(S)m SA(s)m? Sc L.
NGC 2633 44  SAB(rs)b SB(s)b SBb(s) .. L.
NGC 2634 45 SA(nh)O (shells) E2: . L
NGC 2634A 46 SB(s)m: sp SB(s)bc? sp ... . L
NGC 2683 47 (RL)SBR(rs)0/a sp SA(rs)b s .. L
NGC 2742 48 SA(s)c SA(s)c: Sc(rs) ...
NGC 2798 49 SAB(s)a pec SB(s)a pec SBa(s) = .. ..
NGC 2799 49 SB(s)dm? pecsp SB(sym? ... ... L.
NGC 2805 50 (R)SA(rs)c pec SAB(rsyd ... ... L
NGC 2814 51 S pec sp sb: L L
NGC 2820 52 Scsp SB(s)cpecsp ... .
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVvA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 2841 53 SAB(na SA(r)b: Sb SA(Nb ...
NGC 2854 54 SAB(r)a SB(sp ... L L
NGC 2856 55 SAB(na: S? e
NGC 2893 56 (RL)SAB(hO* (R)SBO/a ... ... ...
NGC 2903 57 (®SB(rs,nr)b SAB(rs)bc  Sc(s) = ... ..
NGC 2964 58 SAB(rs)b SAB(r)bc: Sc(s) SAB(rs)b SABD pec
NGC 2968 59 SB(r{0* 10 Amorphous ... ...
NGC 2974 60 SA(r)0/a E4 E4 .
NGC 2976 61 SAB(s:)d SAc pec Sd SA d pec ...
NGC 3018 62 SB(s)d: SB(s)b pec ... ... .
NGC 3023 62 SB(s)dm SAB(s)cpec ... . .
NGC 3049 63 SB(s)ab: SB(rs)ab ... ... L
NGC 3073 64 SO sABO ... L Ll
NGC 3115 65 SO/E7 sp SO sp sQ(7) SO sp ...
NGC 3147 66 SAB(rs)b SA(rs)bc Sb(s) ... ..
NGC 3184 67 SA(r¥bc SAB(rs)cd Sc(r) SAB(rs)c ...
NGC 3198 68 SAB(r§bc SB(rs)c Sc(rs) ...
NGC 3299 69 SABd: SAB(s)dm ... .. L
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Galaxy Fig 1. SG RC3 RSA dVvA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 3344 70 SAB(r)bc (R)SAB(r)bc SBbce(rs) ... ...
NGC 3351 71 (RSB(r,nra SB(r)b SBDb(r) SB(nb ...
NGC 3377 72 E(d)5 E5 E6 E5-6 ...
NGC 3377A 73 Im SAB(sim ... .. .
NGC 3437 74  SA(rs)c SAB(rs)c: Sc(s) ... L
NGC 3489 75 (R)SB(r:)0 SAB(rs)0* Sc L
NGC 3495 76  (RSB(rs)c: Sd: Sc(s) .. L
NGC 3504 77 (B)SAB(rs,nl)a (R)SAB(s)ab Sb/SBb(s) (R)SAB(rs)ab (R)SB(r)a
NGC 3512 78 SA(s)bc SAB(rs)c Sc(rs) ... L
NGC 3608 79 E2 E2 El E2 ..
NGC 3627 80 SB(s)b pec SAB(s)b Sb(s) SABb ...
NGC 3738 81 dE (Im) Im Sd ..
NGC 3769 82 (RYSB(s)cd SB(r)b: SBe(s) ..l
NGC 3794 83 SAB(s)dm SAB(S)d e e
NGC 3870 84 SB(rs)0? so? L
NGC 3906 85 SB(l)dm SB(syd ... SB(rs)dm ...
NGC 3938 86 SA(s)c SA(s)c Sc(s) SA(s)c Sb
NGC 3953 87 SB(nNk SB(r)bc SBbc(r) SB(Nbc ...
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7

NGC 4020 88 SAB(s)d SBd?sp ... ...
NGC 4068 89 Im lAm L L
NGC 4117 90 SO sp SO
NGC 4118 91 dE3-4: so .
NGC 4157 92 SAB(s)c: SAB(s)b? sp Shbc Scsp ...
NGC 4163 93 dE (Im) lAm L L
NGC 4178 94 (B)SB(s)d SB(rs)dm SBc(s) SB(s)d SBc? edge-on
NGC 4203 95 SAO0 SABO : SG(1) ... .
NGC 4244 96 Sdsp SA(s)cd: sp  Scd ... ...
NGC 4245 97 (RL)SB(r,nr)0 SB(r)0/a: SBa(s) SB(r)O/a .....
NGC 4254 98 SA(s)c pec SA(s)c Sc(s) SA(s)c SABc
NGC 4266 99 SOsp SB(s)a? sp ... ..
NGC 4268 100 SA:(s)0" sp SBO/a:sp ... e
NGC 4270 101 SDsp? S0 SA6) . .
NGC 4273 102 SABs)c pec SB(s)c SBc(s) ... ...
NGC 4277 103 SAB(rs)0 SAB(rs)0/a: ... ... ...
NGC 4281 104 E(d)5 SO: sp SQ®6) ..
NGC 4294 105 SB(s)d SB(s)cd SBC(S) .. .
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSsu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 4299 106 SA(s)dm SAB(s)dm: Sd(s) ... ..

NGC 4314 107 (R)SB(rl,nr)a SB(rs)a SBa(rs) pec  (R)SB(rY)a (R)SBa
NGC 4321 108 SAB(rsiwr)bc SAB(s)bc Sc(s) SAB(s)bc ...
NGC 4323 109 dE3N . L
NGC 4328 110 dSA()0 SAO : e
NGC 4369 111 (R)SB(rs)0/a: pec (R)SA(rs)a Sc(s) ... ...
NGC 438% 112 E(twist?)/SABO : Sa? pec SO

NGC 4396 113 Scd: pec sp SAd:sp ... Ll
NGC 4437 114 Scsp SA(s)ed:sp Sc .
NGC 4527 115 (B)SAB(rs,nr)bc  SAB(s)bc  Sb(s) SAB(s)bc SABab
NGC 4536 116 SAB(rs)b SAB(rs)bc  Sc(s) SAB(rs)bc ...
NGC 4550 117 SOsp SBO: sp E7/SO(7) .
NGC 4559 118 SB(s)cd SAB(rs)ed Sc(s) = ... .
NGC 4567 119 SA(rs)bc SA(rs)bc Sc(s) SA(sc ...
NGC 4568 119 SA(r¥c SA(rs)bc Sc(s) SA(s)c Sbc
NGC 4579 120 (R)SB(rga SAB(rs)b Sab(s) SARrs)ab SBa
NGC 4605 121 IB(s)m sp SB(s)cpec Sc(s) 0 .

NGC 4618 122 (RSB(rsim SB(rs)m SBbc(rs) pec (BRSB(rsym SBm
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSu
mid-IR blue blue blue near-IF
type type type type type
1 2 3 4 5 6 7
NGC 4625 123 (RSAB(rs)m SAB(rs)m pec ..... SAB(rs)m pec ...
NGC 4647 124 SAB(rs)cd SAB(rs)c Sc(rs) SA(rs)c SBbc
NGC 4649 125 SAO E2 SQ(2) E*2/SAOC ...
NGC 4707 126 Im Sm: L L
NGC 4725 127 SAB(r,nb)a SAB(r)ab pec Sb/SBb(r) (RSAB(r)ab pec .....
NGC 4736 128 (R)SA(rl,nr',nl,nb)a (R)SA(r)ab Sab(s) (R)SAB(rs)ab ...
NGC 4750 129 (RSA(rs)a (R)SA(rs)ab  Sb(r) pec ... ...
NGC 4789A 130 Im IB(S)M e,
NGC 5018 131 SABO (shells) pec E3: 4 ... .
NGC 5022 132 Sab sp SBbpecsp ... ... L
NGC 5055 133 SA(rs,rhbc SA(rs)bc Sbe(s) ... L
NGC 5068 134 SB(rgl SAB(rs)cd SBe(s) ... L
NGC 5173 135 E1 EO: L L L
NGC 5194 136 SAB(rs,nr)bc SA(s)bc pec Sbc(s) SA(s)bc ...
NGC 5195 136 SAB(r)0/a 10 pec SBPOpec  10/SB(r)0* pec ...
NGC 5216 137 EO(shells?) pec EOpec ... L Ll
NGC 5218 137 SB(rs)a pec SB(s)b? pec ... ... .

NGC 5248 138 SAB(s,nr)bc SAB(rs)bc Sbc(s) (F)SAB(rs)bc Sb
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 5338 139 SB@E) sBo: L
NGC 5350 140 SBs)ab SB(rb SBbe(rs) ... ...
NGC 5353 141 SO sp S0 sp SA7)ET ... ..
NGC 5354 141 SAO SOsp L
NGC 5355 142 SAB(s)D S0? e
NGC 5358 143 SOsp so/la L Ll
NGC 5377 144 (R)SAB(s)0/a (R)SB(s)a SBa (RO)SAB(rs)a ...
NGC 5426 145 SAB(rs)c SA(Ss)c pec Sbc(rs) SA(s)c ...
NGC 5427 145 SA(r)bc SA(s)c pec Sbc(s) SA(rs)bc Sc
NGC 5448 146 (R)SAB(rs)a (R)SAB(na Sa(s) (R))SAB(rs)ab SABa
NGC 5520 147 SA(l)bc Sb
NGC 5713 148 (R)SB(rs)ab: pec SAB(rs)bc pec Sbc(s) pec ..... SBdm
NGC 5728 149 (R)SB(rs,nr,nb)0/a SAB(ra: SBb(s) (R)SAB(nNa ...
NGC 5846 150 EO0/SAO0 EO sqQo) ... L
NGC 5850 151 (R SB(r,nr,nb)ab SB(nb SBb(sr) SB(nb SB(r)0/a
NGC 5981 152 SO sp Sc?sp e
NGC 5982 153 E2 E3 Es ... .
NGC 5985 154 SAB(s)ab SAB()b SBh(r) SAB(Nb ...
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
NGC 7064 155 Sdsp SB(s)c? sp Scd ... .
NGC 7479 156 (RSB(s)b SB(s)c SBbc(s) SB(s)c (R)SBbc
NGC 7552 157 (B)SB(rs,nr)a  (RYSB(s)ab SBbc(s) (R)SB(s)ab (R)SBa
NGC 7731 158 (RRY)SAB(nNa (R)SBapec ... ... ...
NGC 7732 158 SBd: sp Scdpecsp ... ... Ll
NGC 7793 159 SA(s)c SA(s)d Sd(s) SA(syd ...
IC 749 160 SB(rs)cd SAB(rs)ed  SBc(rs) ... ...
IC 750" 161 SA(s)a Sab: sp sy ... .
IC 797 162 SAB(s)dm: SBed? e e
IC 1066 163 SAbc: S?
IC 1067 164 SB(r)b SB(S)D e e,
IC 1574 165 IBm sp? B(sm ... L Ll
IC 1727 166 SB(s)m SB(sym ... . Ll
IC 1959 167 SBd sp SB(sym:sp ... ... ..
IC 2233 168 SBdm sp SB(s)d: sp ... Sdsp ...
IC 2574 169 IB(s)m SAB(s)m ... SAB(s)m ...
IC 3392 170 SA(rs)ab SAb: e
IC 4182 171 SA(S)m SA(S)IM ... SA(s)m dl
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Table 1|Continued

Galaxy Fig 1. SG RC3 RSA dVvA OoSu
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 7
IC 4951 172 SB(s)dm: sp SB(s)dm: sp ... ... ...
IC 5052 173 Sd sp SBd: sp Sd Sdsp ...
IC 5332 174 SAB(s)cd SA(s)d Sc(s) e
PGC 6667 175 SB(s)dm SB(sydd ... ... L
UGC 1176 176 Im Im L
UGC 4305 177 Im Im L IAB(S)m .....
UGC 4426 178 Im Im:
UGC 5139 179 Im IAB(S)M s e,
UGC 5459 180 SBdm sp SB(S)C? Sp ceees e
UGC 6817 181 Im m
UGC 6956 182 SB(s)dm: SB(sym ... ... ..
UGC 7504 183 sO
ESO 115- 21 184 SB(s)m sp SBdm:sp ... ... .
ESO 119- 16 185 (BSAB(s)dm: IB(S)M oo e e
ESO 149- 3 186 IBm: sp IBSm:sp ... ... ...
ESO 154- 23 187 SB(s)d sp SB(sym ... .. L
ESO 245- 5 188 IAB(s)m IB(S)M e e
ESO 245- 7 189 Im IAm . Ll
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Table 1|Continued

Galaxy Fig 1. 3G RC3 RSA dVA OSU
mid-IR blue blue blue near-IR
type type type type type
1 2 3 4 5 6 7
ESO 362- 9 190 SB(s)dm SAB(s)m ... e
ESO 418- 8 191 (RSB(s)dm: SAB(rs)dm ... ... ...
ESO 471- 6 192 SBd: sp SB(sm: sp ... .

ESO 483- 13 193 dE4,N/SA0 SAO0: ... ... ...

ESO 486- 21 194 dE (Im) S?
ESO 503- 22 195 SB(s)m: IB(s)m: pec ... ... ...
ESO 544- 30 196 SAB(S)m SB(s)dm pec ... ... ...
MCG8-21-76 82 IBm: ...

CGCG265-55 197 dE (IM) e e,

aCol. 1: galaxy name; col. 2: Figure 1 plate number; col. 3: mi@R classi cation using the precept:
and notation of the dVA; col. 4. decoded RC3 blue light classiation; index; col 5: RSA blue light
classi cation; col. 6: dVA classi cation (mostly blue, sone visual); col. 7: Eskridge et al. (2002

OSUBGSH -band classi cation
PPRG=polar ring galaxy (see Whitmore et al. 1990)

‘double-stage: SB(s)cd/S0O
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INGC 3804 in RC3

€double-stage: SB(s)m/S0/a

'NGC 4517 in RC3 and RSA

9double-stage: SB(rs)m/S0/a
hdouble-stage: SA(rs)ab/S0/a
'double-stage: SA(s)b/SO

Idisky inner regions only; boxy at larger radii

kapparent bar could also be inner disk
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Table 2. Bar Fraction Analysis'

All Types 0 T 9 All Types O T 9

no spindles  no spindles

1 2 3 4 5
SA 17 3 17 3 19 3 20 4
SAB 8 2 11 3 10 2 13 3
SAB 18 3 22 4 21 3 26 4
SAB 2 1 3 1 2 1 4 2
SB 31 3 40 4 28 3 36 4
no family 24 3 7 2 19 3 11
bar fraction® 51 3 64 4 52 4 66 4
Number 207 138 173 114

aCol. 1: category or parameter; cols. 2-5: percentage of thategory out of the

number listed on line 8.

bThe sum of SAB, SAB and SB classi cations.



{53{

Fig. 1.1 NGC 24 - $'G mid-IR classication: S(rs)d: sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.8 arcmin; Surface brightness range dis-

played: 16.5 28.0 mag arcsec



{54{

Fig. 1.2.] NGC 45 - $'G mid-IR classi cation: SA(s)dm ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 11.3 8.2 arcmin; Surface brightness range displayed:

18.7 28.0 mag arcsec
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Fig. 1.3.] NGC 55 - S$*G mid-IR classi cation: SB(s)m sp ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 31.5 23.0 arcmin; Surface brightness range displayed:

16.0 28.0 mag arcsec



{56 {

Fig. 1.4.] NGC 59 - S'G mid-IR classi cation: dE5,N ; Filter: IRAC 3.6 m; North: up,

East: left; Field dimensions: 4.2 3.1 arcmin; Surface brightness range displayed: 16.88.0

mag arcsec?
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Fig. 1.5.] NGC 247 - S'G mid-IR classi cation: SAB(s)d ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 22.6 16.4 arcmin; Surface brightness range displayed:

17.5 28.0 mag arcsec
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Fig. 1.6.] NGC 274 (upper right) and NGC 275 (lower left) - S*G mid-IR classi ca-
tions: (R)SA()O , S pec, respectively; Filter: IRAC 3.6m; North: up, East: left; Field

dimensions: 5.3 3.8 arcmin; Surface brightness range displayed: 13.88.0 mag arcsec
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Fig. 1.7.] NGC 300 - S*G mid-IR classi cation: SA(s)dm ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 21.0 15.3 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 1.8.] NGC 337 - S'G mid-IR classi cation: SAB(s)cd: pec ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed:

15.5 28.0 mag arcsec
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Fig. 1.9 NGC 428 - S'G mid-IR classication: SAB(s)dm ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 1.10.] NGC 470 - S*'G mid-IR classi cation: SAB(rs)ab ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.11.] NGC 474 - S*G mid-IR classi cation: (R)SABO/a (shells/ripples) pec ; Filter:
IRAC 3.6 m; North: up, East: left; Field dimensions: 7.0 5.1 arcmin; Surface brightness
range displayed: 13.528.0 mag arcsec
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Fig. 1.12.] NGC 584 - S'G mid-IR classi cation: SABO ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 6.3 4.6 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.13.] NGC 628 - S*'G mid-IR classi cation: SA(s)c ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 14.4 10.5 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.14.] NGC 660 - S*G mid-IR classi cation: PRG ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 10.5 7.7 arcmin; Surface brightness range displayed:

11.5 28.0 mag arcsec
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Fig. 1.15.] NGC 672 - S*G mid-IR classi cation: (R9YSB(s)d ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 8.8 6.4 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.16.] NGC 691 - S$'G mid-IR classi cation: (R)SA(r)ab ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec



{69

Fig. 1.17.] NGC 784 - S*G mid-IR classi cation: SBm: sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 7.9 5.8 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec



{70{

Fig. 1.18.] NGC 814 - S*G mid-IR classi cation: SABO : ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 2.0 1.4 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec
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Fig. 1.19.] NGC 855 - S'G mid-IR classi cation: SAO ; Filter: IRAC 3.6 m; North: up,

East: left; Field dimensions: 3.8 2.7 arcmin; Surface brightness range displayed: 15.88.0

mag arcsec?
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Fig. 1.20.] NGC 941 - $'G mid-IR classi cation: (R%)SAB(r:)c ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 4.0 2.9 arcmin; Surface brightness range dis-

played: 16.5 28.0 mag arcsec
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Fig. 1.21.] NGC 986 - S*G mid-IR classi cation: (R9SB(rs,nb)ab ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 6.3 4.6 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.22.] NGC 1068 - S'G mid-IR classi cation: (R)SA(s,nr)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 10.5 7.7 arcmin; Surface brightness range dis-

played: 11.0 28.0 mag arcsec
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Fig. 1.23.] NGC 1097 - S'G mid-IR classi cation: (R9SB(rs,nr)ab pec ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 12.6 9.2 arcmin; Surface brightness range

displayed: 12.5 28.0 mag arcsec
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Fig. 1.24.] NGC 1097A - S'G mid-IR classi cation: dES5 ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 1.6 1.1 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.25.] NGC 1291 - S'G mid-IR classication: (R)SAB(I,nb)0* ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 18.5 13.5 arcmin; Surface brightness range

displayed: 11.5 28.0 mag arcsec
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Fig. 1.26.] NGC 1311 - S*G mid-IR classi cation: SBdm: sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 6.2 4.5 arcmin; Surface brightness range displayed:

18.0 28.0 mag arcsec
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Fig. 1.27.] NGC 1313 - S*G mid-IR classi cation: SB(s)dm pec ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 15.8 11.5 arcmin; Surface brightness range

displayed: 16.5 28.0 mag arcsec
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Fig. 1.28.] NGC 1365 - S'G mid-IR classi cation: SB(rs,nr)bc ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 12.6 9.2 arcmin; Surface brightness range

displayed: 11.0 28.0 mag arcsec
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Fig. 1.29.] NGC 1433 - S*G mid-IR classication: (R9)SB(r,nr,nb)a ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 10.5 7.6 arcmin; Surface brightness range

displayed: 13.0 28.0 mag arcsec
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Fig. 1.30.] NGC 1448 - S*G mid-IR classi cation: SA(rs:)c sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 9.0 6.6 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.31.] NGC 1481 - $'G mid-IR classi cation: SA(I)0 : pec ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

15.5 28.0 mag arcsec
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Fig. 1.32.] NGC 1482 - $'G mid-IR classication: Sa: sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range dis-

played: 12.0 28.0 mag arcsec
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Fig. 1.33.] NGC 1487 - S'G mid-IR classi cation: Pec ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 5.8 4.2 arcmin; Surface brightness range displayed: 15.88.0

mag arcsec?
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Fig. 1.34.] NGC 1510 - S*G mid-IR classication: SAQ*: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.2 2.3 arcmin; Surface brightness range dis-

played: 15.5 28.0 mag arcsec
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Fig. 1.35.] NGC 1512 - S*G mid-IR classi cation: (RL)SB(r,nr)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 10.5 7.7 arcmin; Surface brightness range dis-

played: 13.5 28.0 mag arcsec
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Fig. 1.36.] NGC 1559 - S*G mid-IR classication: SB(s)cd ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.7 4.2 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.37.] NGC 1566 - S'G mid-IR classi cation: (R9)SAB(s)b ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 11.5 8.4 arcmin; Surface brightness range dis-

played: 12.0 28.0 mag arcsec
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Fig. 1.38.] NGC 1672 - S*G mid-IR classi cation: (R9SAB(rs,nr)b ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 9.9 7.2 arcmin; Surface brightness range

displayed: 12.0 28.0 mag arcsec
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Fig. 1.39.] NGC 1705 - S'G mid-IR classi cation: dE3,N ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 4.2 3.0 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.40.] NGC 1744 - S'G mid-IR classi cation: SB(s)d ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 7.9 5.7 arcmin; Surface brightness range displayed:

17.5 28.0 mag arcsec
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Fig. 1.41.] NGC 1808 - S'G mid-IR classi cation: (R;)SAB(s,nr)a ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 10.4 7.5 arcmin; Surface brightness range

displayed: 11.5 28.0 mag arcsec
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Fig. 1.42.] NGC 2500 - S'G mid-IR classi cation: SAB(s)d ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 1.43.] NGC 2552 - S'G mid-IR classi cation: (R)SAB(s)m ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

18.0 28.0 mag arcsec
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Fig. 1.44.] NGC 2633 - S*G mid-IR classi cation: SAB(rs)b ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.45.] NGC 2634 - S'G mid-IR classi cation: SA(nl)0 (shells/ripples) ; Filter:
IRAC 3.6 m; North: left, East: down; Field dimensions: 5.3 3.8 arcmin; Surface brightness

range displayed: 13.528.0 mag arcsec
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Fig. 1.46.] NGC 2634A - S'G mid-IR classi cation: SB(s)m: sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.47.] NGC 2683 - S'G mid-IR classi cation: (RL)SB,(rs)0/a sp ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 11.3 8.2 arcmin; Surface brightness range

displayed: 13.5 28.0 mag arcsec
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Fig. 1.48.] NGC 2742 - S'G mid-IR classication: SA(s)c ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range dis-

played: 15.0 28.0 mag arcsec
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Fig. 1.49.] NGC 2798 (right) and NGC 2799 (left) - S*G mid-IR classi cations: SAB(s)a
pec, SB(s)dm? pec sp, respectively; Filter: IRAC 3.6n; North: up, East: left; Field

dimensions: 4.5 3.3 arcmin; Surface brightness range displayed: 12.28.0 mag arcsec
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Fig. 1.50.] NGC 2805 - S'G mid-IR classi cation: (R)SAB(rs)c pec ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 7.9 5.7 arcmin; Surface brightness range

displayed: 16.5 28.0 mag arcsec
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Fig. 1.51.] NGC 2814 - S*G mid-IR classi cation: S pec sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

15.5 28.0 mag arcsec
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Fig. 1.52.] NGC 2820 - S*'G mid-IR classi cation: Sc sp ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 3.9 2.9 arcmin; Surface brightness range displayed: 15.88.0

mag arcsec?
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Fig. 1.53.] NGC 2841 - S'G mid-IR classi cation: SAB(r)a ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 9.6 7.0 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec



{106 {

Fig. 1.54.] NGC 2854 - S'G mid-IR classi cation: SAB(r)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.55.] NGC 2856 - S*G mid-IR classi cation: SAB(r)a: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.0 1.4 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.56.] NGC 2893 - S'G mid-IR classi cation: (RL)SAB(I)0 * ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.57.] NGC 2903 - S*'G mid-IR classi cation: (R9YSB(rs,nr)b ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 12.6 9.2 arcmin; Surface brightness range

displayed: 12.8 28.0 mag arcsec
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Fig. 1.58.] NGC 2964 - S'G mid-IR classication: SAB(rs)b ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.59.] NGC 2968 - S'G mid-IR classication: SB(rs)0* ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.60.] NGC 2974 - S'G mid-IR classi cation: SA(r)0/a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.8 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.61.] NGC 2976 - S'G mid-IR classi cation: SAB(s:)d ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 9.0 6.6 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.62.] NGC 3018 (right) and NGC 3023 (left) - S*G mid-IR classi cations: SB(s)d,
SB(s)dm, respectively; Filter: IRAC 3.6 m; North: up, East: left; Field dimensions: 5.3

3.8 arcmin; Surface brightness range displayed: 16.98.0 mag arcsec
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Fig. 1.63.] NGC 3049 - S*G mid-IR classi cation: SB(s)ab: ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec
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Fig. 1.64.] NGC 3073 - S*G mid-IR classi cation: SO ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed: 15.88.0

mag arcsec?
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Fig. 1.65.] NGC 3115 - S*G mid-IR classi cation: SO /E7 sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.8 arcmin; Surface brightness range displayed:

11.0 28.0 mag arcsec
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Fig. 1.66.] NGC 3147 - S*G mid-IR classi cation: SAB(rs)b ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 5.6 4.1 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.67.] NGC 3184 - S'G mid-IR classi cation: SA(rs)bc ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 11.3 8.2 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec
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Fig. 1.68.] NGC 3198 - S$'G mid-IR classi cation: SAB(rs)bc ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 8.8 6.4 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec



{121{

Fig. 1.69.] NGC 3299 - S'G mid-IR classi cation: SABd: ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.70.] NGC 3344 - S'G mid-IR classi cation: SAB(r)bc ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 7.9 5.8 arcmin; Surface brightness range dis-

played: 13.0 28.0 mag arcsec
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Fig. 1.71.] NGC 3351 - S'G mid-IR classi cation: (RYSB(r,nr)a ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 10.5 7.6 arcmin; Surface brightness range

displayed: 13.5 28.0 mag arcsec
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Fig. 1.72.] NGC 3377 - S'G mid-IR classi cation: E(d)5 ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 5.6 4.1 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.73.] NGC 3377A - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed: 18.88.0

mag arcsec?
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Fig. 1.74] NGC 3437 - S'G mid-IR classi cation: SA(rs)c ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.75.] NGC 3489 - S'G mid-IR classi cation: (R)SB(r:)0° ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range displayed:

11.5 28.0 mag arcsec
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Fig. 1.76.] NGC 3495 - S'G mid-IR classi cation: (R9SB(rs)c: ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 5.3 3.8 arcmin; Surface brightness range dis-

played: 16.0 28.0 mag arcsec
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Fig. 1.77.] NGC 3504 - S'G mid-IR classication: (R$)SAB(rs,nl)a ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range

displayed: 12.0 28.0 mag arcsec



{130 {

Fig. 1.78.] NGC 3512 - $'G mid-IR classi cation: SA(s)bc ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec
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Fig. 1.79.] NGC 3608 - S'G mid-IR classi cation: E2 ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 7.0 5.1 arcmin; Surface brightness range displayed: 13.96.0

mag arcsec?
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Fig. 1.80.] NGC 3627 - S'G mid-IR classi cation: SB(s)b pec ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 12.6 9.2 arcmin; Surface brightness range

displayed: 12.0 28.0 mag arcsec
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Fig. 1.81.] NGC 3738 - S*G mid-IR classi cation: dE (Im) ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 4.5 3.3 arcmin; Surface brightness range displayed:

16.5 26.0 mag arcsec
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Fig. 1.82.] NGC 3769 (center) andMCG8-21-76 (lower right) - S*G mid-IR classi ca-
tions: (RYSB(s)cd, IBm:, respectively; Filter: IRAC 3.6 m; North: left, East: down; Field

dimensions: 4.2 3.1 arcmin; Surface brightness range displayed: 15.86.0 mag arcsec
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Fig. 1.83.] NGC 3794 - S'G mid-IR classi cation: SAB(s)dm ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

17.0 26.0 mag arcsec
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Fig. 1.84.] NGC 3870 - S'G mid-IR classi cation: SB(rs)0°? ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 4.5 3.3 arcmin; Surface brightness range dis-

played: 15.0 28.0 mag arcsec
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Fig. 1.85.] NGC 3906 - S*G mid-IR classi cation: SB(l)dm ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.86.] NGC 3938 - S'G mid-IR classication: SA(s)c ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.8 arcmin; Surface brightness range dis-

played: 14.5 28.0 mag arcsec
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Fig. 1.87.] NGC 3953 - S'G mid-IR classi cation: SB(r)bc ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 9.0 6.6 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.88.] NGC 4020 - S*G mid-IR classi cation: SAB(s)d ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.89.] NGC 4068 - S'G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 2.7 2.0 arcmin; Surface brightness range displayed: 16.88.0

mag arcsec?
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Fig. 1.90.] NGC 4117 - S*'G mid-IR classi cation: SO sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.91.| NGC 4118 - S'G mid-IR classi cation: dE3-4: ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 1.4 1.0 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.92.] NGC 4157 - S*G mid-IR classi cation: SAB(s)c: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 6.3 4.6 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.93.] NGC 4163 - S*G mid-IR classi cation: dE (Im) ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

18.0 28.0 mag arcsec
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Fig. 1.94.] NGC 4178 - S*G mid-IR classi cation: (R9)SB(s)d ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 5.8 4.2 arcmin; Surface brightness range dis-

played: 15.5 28.0 mag arcsec
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Fig. 1.95.| NGC 4203 - S*G mid-IR classi cation: SABO ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 5.7 4.2 arcmin; Surface brightness range displayed:

12.5 28.0 mag arcsec
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Fig. 1.96.] NGC 4244 - S*G mid-IR classi cation: Sd sp ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 15.8 11.5 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.97.] NGC 4245 - S*G mid-IR classication: (RL)SB(r,nr)0* ; Filter: IRAC
3.6 m; North: left, East: down; Field dimensions: 4.8 3.5 arcmin; Surface brightness

range displayed: 13.528.0 mag arcsec
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Fig. 1.98.] NGC 4254 - S'G mid-IR classi cation: SA(s)c pec ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.0 5.1 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.99.] NGC 4266 - S'G mid-IR classication: SO sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.2 2.3 arcmin; Surface brightness range dis-

played: 15.0 28.0 mag arcsec
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Fig. 1.100.] NGC 4268 - S*G mid-IR classi cation: SA:(rs)0" sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.101.] NGC 4270 - S'G mid-IR classi cation: SO" sp? ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.102.] NGC 4273 - S'G mid-IR classi cation: SAB(s)c pec ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 3.2 2.3 arcmin; Surface brightness range dis-

played: 13.5 28.0 mag arcsec
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Fig. 1.103.] NGC 4277 - S*G mid-IR classi cation: SAB(rs)0" ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.104. NGC 4281 - S'G mid-IR classication: E(d)5 ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range dis-

played: 12.5 28.0 mag arcsec
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Fig. 1.105.] NGC 4294 - S*G mid-IR classi cation: SB(s)d ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed:

16.0 28.0 mag arcsec
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Fig. 1.106.] NGC 4299 - S*G mid-IR classi cation: SA(s)dm ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.107.] NGC 4314 - S*G mid-IR classi cation: (R9)SB(rl,nr)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.0 5.1 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.108.] NGC 4321 - S*G mid-IR classi cation: SAB(rs,nr)bc ; Filter: IRAC 3.6 m;
North: left, East: down; Field dimensions: 12.1 8.9 arcmin; Surface brightness range

displayed: 13.0 28.0 mag arcsec
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Fig. 1.109.] NGC 4323 - S'G mid-IR classication: dE3,N ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.7 2.0 arcmin; Surface brightness range displayed:

17.5 28.0 mag arcsec
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Fig. 1.110.] NGC 4328 - S*G mid-IR classi cation: dSA(I)0 ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.7 2.0 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.111.] NGC 4369 - S*'G mid-IR classi cation: (R)SB(rs)0/a: pec ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range

displayed: 14.0 28.0 mag arcsec
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Fig. 1.112.] NGC 4383 - S*'G mid-IR classi cation: E(twist?)/SABO : ; Filter: IRAC
3.6 m; North: left, East: down; Field dimensions: 4.0 2.9 arcmin; Surface brightness range

displayed: 13.0 28.0 mag arcsec
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Fig. 1.113.] NGC 4396 - S*G mid-IR classi cation: Scd: pec sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 1.114.] NGC 4437 - S*G mid-IR classi cation: Sc sp ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 12.6 9.2 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec
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Fig. 1.115.] NGC 4527 - S*G mid-IR classi cation: (R9)SAB(rs,nr)bc ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 7.9 5.7 arcmin; Surface brightness range

displayed: 12.0 28.0 mag arcsec
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Fig. 1.116.] NGC 4536 - S'G mid-IR classi cation: SAB(rs)bc ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.8 arcmin; Surface brightness range displayed:

12.5 28.0 mag arcsec
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Fig. 1.117.] NGC 4550 - S'G mid-IR classi cation: SO sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 4.5 3.3 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.118.] NGC 4559 - S*G mid-IR classi cation: SB(s)cd ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 10.5 7.7 arcmin; Surface brightness range displayed:

15.5 28.0 mag arcsec
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Fig. 1.119.] NGC 4567 (left) and NGC 4568 (right) - S*G mid-IR classi cations:
SA(rs)bc, SA(rgbc, respectively; Filter: IRAC 3.6 m; North: left, East: down; Field di-

mensions: 6.3 4.6 arcmin; Surface brightness range displayed: 13.28.0 mag arcsec
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Fig. 1.120.] NGC 4579 - S*G mid-IR classi cation: (R)SB(rs)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.7 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.121.] NGC 4605 - S*G mid-IR classi cation: IB(s)m sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.7 arcmin; Surface brightness range displayed:

16.0 28.0 mag arcsec
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Fig. 1.122.] NGC 4618 - S*'G mid-IR classi cation: (RYSB(rs)m ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 5.7 4.1 arcmin; Surface brightness range dis-

played: 16.0 28.0 mag arcsec
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Fig. 1.123.] NGC 4625 - S*G mid-IR classi cation: (R9SAB(rs)m ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.8 2.1 arcmin; Surface brightness range displayed:

16.0 28.0 mag arcsec
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Fig. 1.124.] NGC 4647 - S'G mid-IR classi cation: SAB(rs)cd ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.125. NGC 4649 - S'G mid-IR classication: SAQ0 ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.9 5.7 arcmin; Surface brightness range dis-

played: 12.5 28.0 mag arcsec
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Fig. 1.126.] NGC 4707 - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 5.6 4.1 arcmin; Surface brightness range displayed: 18.88.0

mag arcsec?
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Fig. 1.127.] NGC 4725 - S'G mid-IR classi cation: SAB(r,nb)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 14.3 10.4 arcmin; Surface brightness range dis-

played: 12.5 28.0 mag arcsec
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Fig. 1.128.] NGC 4736 - S*G mid-IR classi cation: (R)SAB(rl,nr',nl,nb)a ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 21.0 15.3 arcmin; Surface brightness range

displayed: 12.0 28.0 mag arcsec
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Fig. 1.129.] NGC 4750 - S*G mid-IR classi cation: (ROYSA(rs)a ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 6.7 4.9 arcmin; Surface brightness range dis-

played: 13.0 28.0 mag arcsec
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Fig. 1.130.] NGC 4789A - S'G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 6.7 4.9 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.131.] NGC 5018 - S'G mid-IR classi cation: SABO (shells/ripples) pec ; Filter:
IRAC 3.6 m; North: up, East: left; Field dimensions: 6.7 4.9 arcmin; Surface brightness
range displayed: 12.028.0 mag arcsec
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Fig. 1.132.] NGC 5022 - S*'G mid-IR classi cation: Sab sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.133.] NGC 5055 - S*G mid-IR classi cation: SA(rs,r)bc ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 12.6 9.2 arcmin; Surface brightness range dis-

played: 12.0 28.0 mag arcsec
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Fig. 1.134.] NGC 5068 - S'G mid-IR classi cation: SB(rs)d ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 10.5 7.7 arcmin; Surface brightness range displayed:

16.0 28.0 mag arcsec
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Fig. 1.135.] NGC 5173 - S'G mid-IR classi cation: E* 1; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 4.4 3.2 arcmin; Surface brightness range displayed: 13.38.0

mag arcsec?
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Fig. 1.136.] NGC 5194 (right) and NGC 5195 (left) - S*G mid-IR classi cation:
SAB(rs,nr)bc, SAB(r)0/a; Filter: IRAC 3.6 m; North: left, East. down; Field dimensions:
17.5 12.8 arcmin; Surface brightness range displayed: 1228.0 mag arcsec
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Fig. 1.137.] NGC 5216 (right) and NGC 5218 (left) - S*G mid-IR classi cations:
EO(shells?) pec, SB(rs)a pec, respectively; Filter: IRAC.8 m; North: left, East: down;
Field dimensions: 7.9 5.7 arcmin; Surface brightness range displayed: 14.28.0 mag

arcsec?
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Fig. 1.138.] NGC 5248 - S*'G mid-IR classi cation: SAB(s,nr)bc ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 7.0 5.1 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.139.] NGC 5338 - S'G mid-IR classi cation: SB(rs)( ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.140.] NGC 5350 - S*'G mid-IR classi cation: SB(rs)ab ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.141.] NGC 5353 (right) and NGC 5354 (left) - S*G mid-IR classi cations: SO
sp, SAO , respectively; Filter: IRAC 3.6 m; North: left, East: down; Field dimensions:
4.5 3.3 arcmin; Surface brightness range displayed: 12.88.0 mag arcsec



{194 {

Fig. 1.142.] NGC 5355 - $'G mid-IR classi cation: SAB(s)0° ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.143.| NGC 5358 - S*G mid-IR classication: S sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.3 1.6 arcmin; Surface brightness range displayed:

15.0 28.0 mag arcsec
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Fig. 1.144. NGC 5377 - S'G mid-IR classi cation: (R;)SAB(s)0/a ; Filter: IRAC
3.6 m; North: left, East: down; Field dimensions: 5.8 4.2 arcmin; Surface brightness

range displayed: 13.028.0 mag arcsec



{197 {

Fig. 1.145.] NGC 5426 (right) and NGC 5427 (left) - S*G mid-IR classi cations:
SAB(rs)c, SA(r)bc, respectively; Filter: IRAC 3.6 m; North: left, East: down; Field dimen-

sions: 6.3 4.6 arcmin; Surface brightness range displayed: 13.88.0 mag arcsec
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Fig. 1.146.] NGC 5448 - S*G mid-IR classi cation: (R;)SAB(rs)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range displayed:

13.0 28.0 mag arcsec
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Fig. 1.147.] NGC 5520 - S'G mid-IR classication: SA(l)bc ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.3 1.6 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.148.] NGC 5713 - S'G mid-IR classi cation: (R9SB(rs)ab: pec ; Filter: IRAC
3.6 m; North: left, East: down; Field dimensions: 4.9 3.5 arcmin; Surface brightness range

displayed: 13.0 28.0 mag arcsec
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Fig. 1.149.] NGC 5728 - S*G mid-IR classi cation: (R1)SB(rs,nr,nb)0/a ; Filter: IRAC
3.6 m; North: left, East: down; Field dimensions: 5.3 3.8 arcmin; Surface brightness range

displayed: 13.0 28.0 mag arcsec
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Fig. 1.150.] NGC 5846 - S'G mid-IR classi cation: E*0/SA0 ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 8.9 6.5 arcmin; Surface brightness range displayed:

13.5 28.0 mag arcsec
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Fig. 1.151.] NGC 5850 - S*G mid-IR classi cation: (R9SB(r,nr,nb)ab ; Filter: IRAC
3.6 m; North: left, East: down; Field dimensions: 7.0 5.1 arcmin; Surface brightness range

displayed: 13.5 28.0 mag arcsec
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Fig. 1.152.] NGC 5981 - S'G mid-IR classi cation: SO" sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed:

14.5 28.0 mag arcsec
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Fig. 1.153.] NGC 5982 - S*G mid-IR classi cation: E2 ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 7.0 5.1 arcmin; Surface brightness range displayed: 13.28.0

mag arcsec?
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Fig. 1.154.] NGC 5985 - S*G mid-IR classi cation: SAB(s)ab ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 5.9 4.3 arcmin; Surface brightness range dis-

played: 14.5 28.0 mag arcsec
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Fig. 1.155.] NGC 7064 - S'G mid-IR classication: Sd sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range dis-

played: 18.0 28.0 mag arcsec
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Fig. 1.156.] NGC 7479 - S*G mid-IR classi cation: (R9SB(s)b ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 5.8 4.2 arcmin; Surface brightness range dis-

played: 12.0 28.0 mag arcsec
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Fig. 1.157.] NGC 7552 - S'G mid-IR classi cation: (R9)SB(rs,nr)a ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 6.3 4.6 arcmin; Surface brightness range displayed:

12.0 28.0 mag arcsec
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Fig. 1.158.] NGC 7731 (upper right) and NGC 7732 (lower left) - S*G mid-IR clas-
si cations: (R;R9)SAB(r)a, SBd: sp, respectively; Filter: IRAC 3.6 m; North: up, East:
left; Field dimensions: 4.5 3.3 arcmin; Surface brightness range displayed: 14.28.0 mag

arcsec?
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Fig. 1.159.] NGC 7793 - S'G mid-IR classi cation: SA(s)c ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 11.7 8.5 arcmin; Surface brightness range displayed:

14.0 28.0 mag arcsec
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Fig. 1.160.| IC 749 - S*G mid-IR classi cation: SB(rs)cd ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed: 16.88.0

mag arcsec?
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Fig. 1.161.] IC 750 - S*G mid-IR classi cation: SA(s)a ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed: 13.28.0

mag arcsec?
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Fig. 1.162.| IC 797 - S*G mid-IR classi cation: SAB(s)dm: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.163.] IC 1066 - S*G mid-IR classi cation: SAbc: ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 2.1 1.5 arcmin; Surface brightness range displayed: 16.28.0

mag arcsec?
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Fig. 1.164.] IC 1067 - S*G mid-IR classi cation: SB(r)b ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed: 14.38.0

mag arcsec?
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Fig. 1.165.] IC 1574 - S'G mid-IR classi cation: IBm sp? ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.166.] IC 1727 - S'G mid-IR classi cation: SB(s)m ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 7.2 5.2 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.167.] IC 1959 - S*G mid-IR classi cation: SBd sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

17.5 27.0 mag arcsec
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Fig. 1.168.] IC 2233 - S*'G mid-IR classi cation: SBdm sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 5.7 4.2 arcmin; Surface brightness range displayed:

17.5 28.0 mag arcsec
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Fig. 1.169.] IC 2574 - S*G mid-IR classi cation: IB(s)m ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 15.8 11.5 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.170.] IC 3392 - S*G mid-IR classication: SA(rs)ab ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range dis-

played: 15.0 28.0 mag arcsec
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Fig. 1.171.] IC 4182 - S'G mid-IR classi cation: SA(s)m ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 7.9 5.8 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.172.] IC 4951 - S'G mid-IR classi cation: SB(s)dm: sp ; Filter: IRAC 3.6 m;
North: left, East. down; Field dimensions: 3.5 2.6 arcmin; Surface brightness range dis-

played: 18.0 28.0 mag arcsec
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Fig. 1.173.] IC 5052 - S'G mid-IR classi cation: Sd sp ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 7.0 5.1 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 1.174.] IC 5332 - S'G mid-IR classi cation: SAB(s)cd ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 10.5 7.7 arcmin; Surface brightness range displayed:

17.0 28.0 mag arcsec
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Fig. 1.175.] PGC 6667 - S'G mid-IR classi cation: SB(s)dm ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed:

17.5 28.0 mag arcsec
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Fig. 1.176.] UGC 1176 - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed: 18.88.0

mag arcsec?



{229 {

Fig. 1.177.] UGC 4305 - S'G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North:
up, East: left; Field dimensions: 10.5 7.7 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.178.] UGC 4426 - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 3.9 2.9 arcmin; Surface brightness range displayed: 18.88.0

mag arcsec?
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Fig. 1.179.] UGC 5139 - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed: 18.28.0

mag arcsec?
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Fig. 1.180.] UGC 5459 - S'G mid-IR classi cation: SBdm sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 1.181.] UGC 6817 - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 5.3 3.8 arcmin; Surface brightness range displayed: 18.28.0

mag arcsec?
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Fig. 1.182.] UGC 6956 - S'G mid-IR classi cation: SB(s)dm: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.183.] UGC 7504 - S'G mid-IR classi cation: SO ; Filter: IRAC 3.6 m; North:
left, East: down; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

18.0 28.0 mag arcsec
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Fig. 1.184.] ESO 115- 21 - S'G mid-IR classi cation: SB(s)m sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 6.2 4.5 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.185.] ESO 119- 16 - S'G mid-IR classi cation: (R9SAB(s)dm: ; Filter: IRAC
3.6 m; North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range

displayed: 18.5 28.0 mag arcsec
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Fig. 1.186.] ESO 149- 3 - S*G mid-IR classi cation: IBm: sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.5 2.6 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.187.] ESO 154- 23 - S$'G mid-IR classi cation: SB(s)d sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 9.0 6.6 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.188.] ESO 245- 5 - S'G mid-IR classi cation: IAB(s)m ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.7 4.2 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.189.] ESO 245- 7 - S*G mid-IR classi cation: Im ; Filter: IRAC 3.6 m; North: up,
East: left; Field dimensions: 6.6 4.8 arcmin; Surface brightness range displayed: 18.88.0

mag arcsec?
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Fig. 1.190.] ESO 362- 9 - S'G mid-IR classi cation: SAB(s)dm ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 5.8 4.2 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.191.| ESO 418- 8 - S*G mid-IR classi cation: (R9YSB(s)dm: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.9 2.1 arcmin; Surface brightness range displayed:

17.5 28.0 mag arcsec
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Fig. 1.192.| ESO 471- 6 - S'G mid-IR classi cation: SBd: sp ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.9 3.6 arcmin; Surface brightness range displayed:

18.5 28.0 mag arcsec
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Fig. 1.193.] ESO 483- 13 - S*G mid-IR classi cation: dE4,N/SA0 ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.7 2.7 arcmin; Surface brightness range displayed:

15.5 28.0 mag arcsec
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Fig. 1.194.| ESO 486- 21 - S'G mid-IR classi cation: dE (Im) ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

18.0 26.0 mag arcsec
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Fig. 1.195.| ESO 503- 22 - S'G mid-IR classi cation: SB(s)m: ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 2.6 1.9 arcmin; Surface brightness range displayed:

18.0 28.0 mag arcsec
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Fig. 1.196.] ESO 544- 30 - S*G mid-IR classi cation: SAB(s)m ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 3.2 2.3 arcmin; Surface brightness range displayed:

18.0 28.0 mag arcsec
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Fig. 1.197.] CGCG265-55 - S*G mid-IR classi cation: dE (Im) ; Filter: IRAC 3.6 m;
North: up, East: left; Field dimensions: 4.0 2.9 arcmin; Surface brightness range displayed:

16.5 28.0 mag arcsec
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Fig. 2.| Histograms of the relative numbers of galaxies in ou subset (solid lines) and the
full S*G sample (dashed lines) versus RC3 (a) stage; (b) family ckagation; (c) variety

classi cation; (d) absolute blue magnitude (based on the caected RC3 total magnitude,
a distance derived from the radial velocity relative to the @lactic Standard of rest, and a
Hubble constant of 73 km s Mpc 1); (e) total extinction-corrected BV color index; and

(f) extinction-corrected mean e ective blue light surface bghtness (mag arcmin ?).



80

60

40

20

40

30

20

10

Fig. 3.| Histograms of morphological index dierences ( T;F;V) =
T;F;V(RC3), whereT is the numerical stage indexF is the numerical family index, andV
is the numerical variety index. The stage index ranges from=
magellanic irregulars, Im. The family index isF=
and +1 for SB galaxies. The variety index i3/ =

Types with underlines (e.g., SbcSAB, (rs), etc.) are assigned half steps. Varieties like (rl)

_Illllllllllll_

| (a) RC3 all stages _|

lllllllllllllll

|A111|ﬂﬂmmm

-5 0 A(T) 5

_Illllllllllll_

(d) RC3 S0/a—Sc

lllllllllllllll

Ll |ﬂm[ﬂﬁlm .

\
=
=

-5 0 A(T) 5

80

60

40

20

40

30

20

10

{251 {

I|III|III|I_

(b) RC3 families

lllllllllllllll

L’J}lﬂlr—lﬁ

-2 0 A(F) 2

_lllllllllllll

- (¢) RC3 Scd-Im

lllllllllllllllll

-5 0 A(T) 5

or (I) are not assigned numerical indices.

80

60

40

20

40

30

20

10

_lllllllllll

[ (c) RC3 varieties

I

T
\I\|\I\|\I\|II\|\I

SN AN

2 0AW) 2

_IIIIIIIIIIIII_

(f) RC3 E-S0"

NIIINIIIIIIIIIN

B IHIVVAJ—‘ﬂllA'l ]

-5 0 A(T) 5

5 for E galaxies to +10 for
1 for SA galaxies, 0 for SAB galaxies,

1 for (r), O for (rs), and +1 for (s) galaxies.

T;F;V(S*G)



80

60

40

20

40

30

20

10

_llllllllllll

| (a) RSA all stages

L1

I

1

lllllllllllllllll

Lam S UL o 4T
-5 0 A(T) 5
(T TT T [TTI1[T]
- (d) RSA Sab-Sbe
_|1|:|11|1|1|1Jn_
-5 0 A(T)

80

60

40

20

40

30

20

10

{252 {

(b) RSA

I|III|III|I

families

|y oLl

1

llllllllllllllllll

-2

0 A(F) 2

IIIIII

—
<D
~

l‘_‘IIII‘III\|\I\I‘III

|IIIII

RSA Sc-Im

r{]llmﬂlullﬂl

T

lllllllllllllllllll

-5

0 A(T) 5

80

60

40

20

40

30

20

10

T

IIIIIIIIIIIIIIIIII

lllllllllll

(¢) RSA varieties

L L

-2

0A(V) R

IIII‘IIINININI{III

%Illlllllllll

(f) RSA E-Sa

[EEnind ! Fn iy

-5

0 A(T) 5

Fig. 4.| Same as Figure 3, but for RSA types, families, and vareties.



80

60

40

20

40

30

20

10

_Illllllllllll_

(a) dVA all stages

T

llllllllllllllll

INIIIIIIIIIIIII

I I 1 P 2 R
-5 0 A(T) &
[TTT T[T TTT]T]

- (d) dVA S0/a-Sc -

U ||
-5 OA(T)5

80

60

40

20

40

30

20

10

{253 {

L LA LR B

(b) dVA families

INIIIIIIIIIIIIII
llllllllllllllll

T

T I | O

_2 0 A(F) 2

lllllllllll_
" (e) dVA Sed-Im -
| emalllle |
-5

0 A(T) 5

80

60

40

20

40

30

20

10

T

INIIIIIIIIIIIIII

_lllllllllll

(¢) dVA varieties

—2 0 A(V) 2

T

lllllllllll

(f) dVA E-SO"

11Hm111|

0 A(T) 5
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Fig. 6 (cont.).| Comparison between 3.6 m images (left) andB-band images (right) for
(top-to-bottom) NGC 428, NGC 584, NGC 628, and NGC 1097. All ofrte images are in

units of mag arcsec?, and the B-band images are from the dVA.
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Fig. 7 (cont.).| Comparison between 3.6 m images (left) andB-band images (right) for
four ringed galaxies (top-to-bottom): NGC 1291, NGC 1433, NG@512, and NGC 3351.

All of the images are in units of mag arcseé, and the B-band images are from the dVA.
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Fig. 8.
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Fig. 8 (cont.).| Comparison between 3.6 m images (left) and optical images (right) for two
occulent spirals (top-to-bottom): NGC 2841, NGC 5055. All ofthe images are in units of
mag arcsec?. The optical image of NGC 2841 i8-band and is from the dVA. The optical
image of NGC 5055 ig-band and is from the SDSS.
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Fig. 9 (cont.).| Comparison between 3.6 m images (left) andB-band images (right) for
four late to early-type galaxies (top-to-bottom): NGC 7793, N& 4527, NGC 4579, and
NGC 4736. All of the images are in units of mag arcset The B-band images are from the

dVA.
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Fig. 10 (cont.).| Comparison between 3.6 m images (left) andB-band images (right) for
four late-type galaxies (top-to-bottom): NGC 1705, NGC 3738, §C 3906, and NGC 4618.
All of the images are in units of mag arcseé. The B-band images of NGC 1705, 3906, and
4618 are from the dVA. TheB-band image of NGC 3738 is from Taylor et al. (2005).
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Fig. 11.|
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Fig. 11 (cont.).| Comparison between 3.6 m images (left) andB-band images (right) of
two 10 galaxies: top panels: NGC 5195; bottom panels: NGC 286 The B-band image of
NGC 2968 is from the Carnegie Atlas of Galaxies (Sandage & Bed1994).
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Fig. 12.|
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Fig. 12 (cont.).| 3.6 m images of six special cases: top panels: NGC 470 (left) areB8
(right), showing prominent, highly- attened pseudobulges Middle panels: IC 750 (left) and
IC 3392 (right), two \double-stage" galaxies having bright nner spirals imbedded in an SO
or SO/a-like background disk. Bottom panels: NGC 5713 (leftand NGC 3769 (right), two

more double-stage galaxies.
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Fig. 13.] Comparison between 3.6 m (left) and B-band images of the late-type spiral
galaxy NGC 1559, showing the strong correspondence betwexf m resolved sources and

B-band star-forming regions. TheB-band image is from the OSUBSGS (Eskridge et al.
2002).
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Fig. 14.] Color-magnitude diagrams for foreground stars andbackground galaxies (left

panel) and resolved objects in the spiral arms of NGC 1559 dht panel).
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Fig. 15.| A comparison of the morphology of the M51 system in he 2.2 m K¢ band (left
frame) and the IRAC 3.6 m band.



