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ABSTRACT

We present 263 optical and near-infrared (NIR) images for 42 Seyfert 1s and 48
Seyfert 2s, selected from the Extended 12µm Galaxy Sample. Elliptically-averaged
profiles are derived from the images, and isophotal radii and magnitudes are calculated
from these. We also report virtual aperture photometry, that judging from comparison
with previous work, is accurate to roughly 0.05mag in the optical, and 0.07mag in the
NIR. Our B-band isophotal magnitude and radii, obtained from ellipse fitting, are in
good agreement with those of RC3. When compared with the B band, V , I, J , and K

isophotal diameters show that the colors in the outer regions of Seyferts are consistent
with the colors of normal spirals. Differences in the integrated isophotal colors and
comparison with a simple model show that the active nucleus+ bulge are stronger and
redder in the NIR than in the optical. Finally, roughly estimated Seyfert disk surface
brightnesses are significantly brighter in B and K than those in normal spirals of similar
morphological type.

Subject headings: Atlases; galaxies: Seyfert; galaxies: active; galaxies: photometry;
infrared: galaxies

Accepted for publication in the Astrophysical Journal Supplement Series, 1999.

2



1. Introduction

Many studies have been devoted to the broad-
band optical and near-infrared (NIR) properties of
Seyfert nuclei and the galaxies that contain them.
Early photographic work was aimed at the large-scale
morphology of the host galaxies, and found that, to-
gether with a surplus of disturbed and interacting
systems, there may be a preponderance of annular
structures (Adams 1977). Unusually high outer ring
fractions in Seyferts were also noted by Simkin, Su,
& Schwarz (1980), who suggested that the patterns
in Seyfert disk/ring morphology they observed could
be explained by the consequences of radial gas inflow.
Peculiar or disturbed morphologies were also found
in roughly a third of the Seyfert sample studied by
MacKenty (1990).

Other early work noted a strong preference for
peculiar blue nuclei to reside in barred or weakly-
barred spirals (Sersic & Pastoriza 1967; Sersic 1973),
but this result was disputed by Heckman (1978) who
found that such nuclei occurred with equal frequency
in barred and unbarred systems. This was only the
beginning of the search for bars in Seyferts, thought
to be responsible via large-scale gravitational torques
for fueling active nuclei (e.g., Shlosman, Begelman,
& Frank 1990). The latest studies show that while
starbursts are almost always barred (Hunt & Malkan
1999), Seyferts are barred with the same frequency
as normal spirals (McLeod & Rieke 1995; Ho, Filip-
penko, & Sargent (1997); Mulchaey & Regan 1997).
Recently, though, it has been claimed that bars and
non-axisymmetric distortions occur more frequently
in Seyfert 2s than 1s (Maiolino et al. 1997). Small-
scale gaseous bars, or the “bars-within-bars” scenario
proposed by Shlosman, Frank, & Begelman (1989)
may be more relevant to the problem of nuclear fu-
eling, because large-scale galactic bars cannot drive
gas inwards on the small spatial scales of the galactic
nucleus. Indeed, NIR Hubble Space Telescope obser-
vations reveal a dusty nuclear bar about 80 pc long
in a nearby Seyfert (Maiolino et al. 1998).

Later work was aimed at quantifying the broad-
band colors of the underlying galaxy and the Seyfert
nucleus itself. Although colors of host galaxies have
been extensively studied, they are still a subject of
debate. Yee (1983) and MacKenty (1990) found op-
tical colors of Seyfert hosts to be similar to normal
spirals, while bluer integrated colors were found by
Granato et al. (1993), and redder circumnuclear col-

ors by Kotilainen & Ward (1994). NIR colors are
equally controversial: Danese et al. (1992), Koti-
lainen & Ward (1994), and Alonso-Herrero, Ward, &
Kotilainen (1996) found normal J −H colors, but red
H−K, and attributed these to hot dust and enhanced
circumnuclear star formation. Normal H − K colors,
instead, were found by Hunt & Giovanardi (1992) and
Hunt et al. (1997), who corrected the observed colors
for redshift. Hunt et al. argued that the omission
of this correction could explain the red H −K colors
found by earlier work.

Photometric studies of the Seyfert nucleus are
hampered by the difficulty in separating the unre-
solved nuclear component from the underlying galaxy.
Nuclear amplitudes can be obtained by fitting a point-
source to the radial profiles (Yee 1983; McLeod &
Rieke 1995), or by more sophisticated decomposition
techniques which fit one-dimensional brightness pro-
files with bulge, disk, and nuclear contributions (Koti-
lainen et al. 1992a; Zitelli et al. 1993). It was sug-
gested that the nuclei in type 1 Seyferts are much
bluer (optically) than type 2 nuclei, and that the ra-
tio of nuclear-to-galaxy luminosity is much larger in
type 1s (Yee 1983). This last appears to be true
also in the NIR, since the starlight contribution in
a given observing aperture was shown to be much
larger in Seyfert 2s than in type 1s (Alonso-Herrero
et al. 1996).

In this paper, we present new optical and NIR im-
ages of Seyferts that can help understand and perhaps
resolve some of the questions and controversies out-
lined above (see also Peletier et al. 1999). These
data are part of a larger study, aimed at investi-
gating structural features in order to assess whether
Seyfert galaxies are, like their energetic nuclei, pecu-
liar. The first paper in this series (Hunt & Malkan
1999; hereafter Paper I) consisted of a statistical in-
vestigation of the morphological properties of the 891
galaxies in the 12µm Galaxy Sample (Rush, Malkan,
& Spinoglio 1993), including normal spirals, star-
burst/HII galaxies, LINERs, and Seyferts. We found
that HII/starburst galaxies have a very high bar frac-
tion, but that Seyferts and LINERs have the same
frequency of bars as normal spirals. Unlike star-
bursts, however, LINERs and Seyferts show rings sig-
nificantly more often than normal galaxies or star-
bursts: LINERs have elevated rates of inner rings,
and Seyferts have outer ring fractions several times
those in normal spirals. Many of these results cor-
roborate the suggestions of earlier work (e.g., Adams
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1977; Simkin et al. 1980), but clearly a quantitative
analysis of digital images is needed.

Here we present an optical and NIR image atlas
of 90 12µm-selected Seyferts, together with results
from elliptical isophote fitting. This set of 263 optical
and NIR images for 42 Seyfert 1s and 48 Seyfert 2s
comprises 80% of the 12µm Seyfert Sample, and is
one of the largest image databases of Seyfert galax-
ies ever compiled. Selection criteria of the Extended
12µm Galaxy Sample (E12GS) are described in Rush,
Malkan, & Spinoglio (1993). The following section
evaluates how well the morphological properties of
the observed sample represent the complete 12µm
Seyfert Sample. Section 3 describes the observations,
data reduction, and photometric calibrations, as well
as the aperture photometry. Elliptical isophote fit-
ting is presented in § 4, and the properties of the
isophotal radii and magnitudes in BVIJHK are an-
alyzed in § 5. Section 6 discusses the Seyfert disk
surface brightnesses, estimated from an exponential
fit of the outer profiles. An analysis of the properties
of bars and lenses, in terms of their isophotal charac-
teristics, among the different bands and between the
two Seyfert types is deferred to a companion paper.

2. Properties of the Observed Sample

We are interested in the conformity of the ob-
served subsample to the morphological properties of
the 12µm Seyferts as a whole. The presentation of
the data in the following section is therefore antici-
pated here by a preview of the morphological charac-
teristics of the observed subsample of 90 galaxies. It
turns out that median morphological types, and bar
and ring fractions of the 12µm Seyferts in this paper
are very similar to the complete sample studied in
Paper I. Seyfert 1s have a median type of T =1 (Sa),
and Seyfert 2s T= 2 (Sab). 65% of the Seyfert 1s are
strongly (SB) or weakly (SAB) barred, as are 56% of
the Seyfert 2s. 40% of the Seyfert 1s and 35% of the
Seyfert 2s have outer or pseudo-outer rings, while 39%
(2s) to 45% (1s) have inner rings. Even the number
ratio of type 2s to type 1s (48/42) is similar to that in
the complete sample (63/53). Therefore, we conclude
that the observed subsample provides a good repre-
sentation of the 12µm Seyferts as a whole, at least in
terms of the morphology we are studying.

The median recession velocities for the two types
are comparable, but with Seyfert 1s being generally
farther away (median z = 0.021) than type 2s (me-

dian z = 0.015). This difference, although moderate,
could cause spurious differences to emerge in type
comparisons, and will be taken into account in the
subsequent analyses.

3. Observations, Reduction, and Photometry

Images of the sample galaxies were acquired over
the course of several observing campaigns at six differ-
ent observatories: Calar Alto2, CTIO3, ESO4, Lick5,
NOT6, and TIRGO7. Observations were performed
with seven telescopes, five optical cameras, and three
infrared ones. Details of the observing runs and cam-
era characteristics are given in Table 1. All filters
are standard broad-band, and, when necessary, con-
verted during calibration to well-defined photometric
systems. Image reduction was performed in the IRAF
environment8, together with the STSDAS package9.

3.1. Optical Data Reduction and Calibration

Standard methods were used to reduce the optical
images. First, the bias was subtracted, using when
possible, the extended register overscan region. If
not available, separate bias frames were acquired at
the beginning and end of the night, and the aver-
age of these was used for subtraction. If necessary,
dark frames at the same exposure time of the science

2The German-Spanish Astronomical Centre, Calar Alto, is op-
erated by the Max-Planck-Institute for Astronomy, Heidelberg,
jointly with the Spanish National Commission for Astronomy.

3The Cerro Tololo Interamerican Observatory is operated by the
Association of Universities for Research in Astronomy, Inc., un-
der a cooperative agreement with the National Science Founda-
tion as part of the National Optical Astronomy Observatories.

4The European Southern Observatory is operated by a consor-
tium of eight European countries, with headquarters in Garch-
ing, Germany.

5Lick Observatory is operated by the University of California
Observatories.

6The Nordic Optical Telescope is operated on the island of La
Palma jointly by Denmark, Finland, Norway, and Sweden, in
the Spanish Observatorio del Roque de los Muchachos of the
Instituto de Astrofisica de Canarias.

7The Infrared Telescope at Gornergrat (Switzerland) is operated
by CAISMI-CNR, Arcetri, Firenze.

8IRAF is the Image Analysis and Reduction Facility made avail-
able to the astronomical community by the National Optical
Astronomy Observatories, which are operated by AURA, Inc.,
under contract with the U.S. National Science Foundation.

9STSDAS is distributed by the Space Telescope Science Insti-
tute, which is operated by the Association of Universities for
Research in Astronomy (AURA), Inc., under NASA contract
NAS 5–26555.
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Table 1

Observing Runs and Camera Characteristics

Observatory Telescope Year Camera Pixelsa Filters Code

Lick 1-m 1990 TI500 0.54 BI L90
Lick 1-m 1993 Ford 2048×2048 (binned) 0.37 V L93
CTIO 0.91-m 1992 TK1024 (binned) 0.792 BVI C92
ESO Danish 1.54-m 1992 TK1024 0.38 BVI E
ESO MPI 2.2-m 1992 IRAC2 0.49 JHK I2
TIRGO 1.5-m 1992-93 ARNICA 0.97 JHK T
Calar Alto 1.23-m 1993 TK510×510 0.567 VI CA
Lick 1-m 1993-94 KCAM 0.50 K LK
NOT 2.56-m 1995-96 ARNICA 0.546 JHK N

aIn units of arcsec.

frames were also subtracted. Pixel-to-pixel and large-
scale spatial variations in the cameras+detectors were
corrected for with flat-field frames, acquired during
twilight. These were in most cases the combination of
dome and sky flats, although in some cases, only sky
(ESO) or dome (Calar Alto) flats were used. Cosmic
rays were corrected for by the cosmicrays algorithm in
the IRAF CCD reduction package, and bad columns
with linear interpolation (fixpix). The sky level was
determined by averaging the median (over 5×5 pixel
boxes) of several (> 8–10) empty sky areas in the full-
format CCD frame.

The reduced images were then calibrated with ob-
servations, obtained throughout the various nights, of
standard stars taken from the lists of Landolt (1983,
1992). Each photometric measurement was the dif-
ference of a central aperture, typically 5 times the
FWHM of the point-spread function (PSF), and a
concentric, but larger, sky annulus. For each filter,
a linear regression was performed on the run of zero
points with airmass, and when necessary to derive a
color transformation, the residuals were fit to intrinsic
color. In some cases (Lick), such a procedure was not
possible and mean extinction and color terms were
applied. We estimate the formal photometric accu-
racy, as judged from the standard deviation of the
nightly standard stars, to be 0.02–0.03 mag or better
for the Calar Alto, CTIO, and ESO data; 0.05 mag
for the Lick 1993 data; and roughly 0.10–0.12 mag for
the Lick 1990 run.

3.2. Near-Infrared Data Reduction and Cal-

ibration

All three NIR cameras are based on 256×256
HgCdTe arrays (NICMOS3), and are described in
more detail by Lisi et al. (1996: ARNICA) and Hunt
et al. (1996: ARNICA); Moorwood et al. (1992:
IRAC2); and Nelson et al (1997: KCAM). In the ESO,
TIRGO, and NOT campaigns, galaxies were observed
by alternating source and adjacent empty sky expo-
sures, usually beginning and ending with a sky frame,
and integrating ∼ 1m in each position. Typical to-
tal integration times were 5m, although the NOT K-
band observations were usually twice that. All three
cameras employed a double-sampling read-out algo-
rithm, so that the bias level was automatically sub-
tracted. The short on-chip integration times (10–30s)
used to prevent saturation from the sky emission ob-
viated the need for dark-current subtraction. Flat
fields for each object exposure were obtained by av-
eraging the sky frames acquired immediately before
and after it, after removal of any stars in the sky
frames. For the TIRGO campaign, these were used
directly. For the ESO (in JHK) and the NOT (in
K only) campaigns, the average sky frame was first
subtracted from the object exposure, then the dif-
ference divided by a differential flat field10 obtained
independently. The (typically five) flat-fielded expo-

10The normalized difference of a uniformly-illuminated frame and
a dark one.
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sures were cleaned for bad pixels by interpolating a
bad-pixel mask, then registered, and combined, us-
ing a clipping procedure that relied on the (known)
noise characteristics of the cameras. Before combina-
tion, each exposure was rescaled to a common median
level by adding the appropriate constant. The final
step was the subtraction of the background that, as
for the optical images, was determined in empty sky
regions by averaging the medians within several 5×5
pixel boxes.

For the Lick KCAM campaign, the following pro-
cedure was used: each galaxy was exposed at seven
different positions on the chip. A sky image was con-
structed for each position by taking the median of the
remaining six images. Each object image was then
sky subtracted and corrected for the flat-field, using
dome flats taken at the end of each night. These
frames were then registered and combined, as above.

The NIR images at ESO, NOT, and TIRGO were
calibrated by observing stars from the UKIRT Faint
Standard List (Casali & Hawarden 1992); at Lick,
they were calibrated with stars from Elias et al.
(1982). As in the optical, each photometric mea-
surement was the difference of a central aperture,
roughly 5 times the FWHM of the PSF, and a con-
centric larger annulus which measured the sky. For
each run at ESO, NOT, and TIRGO, a fit for the
atmospheric extinction coefficient and nightly zero
points was performed, assuming that the extinction
remained constant from night to night, but allowing
the zero points (at unit airmass) to vary. At Lick with
KCAM, mean extinction coefficients were used, and
only the zero points were fit. We found no evidence
for a color transformation between the filter+HgCdTe
camera combination and the InSb UKIRT Faint Star
magnitudes (but see Hunt et al. 1998). Judging from
the scatter of the standard star observations, the for-
mal photometric accuracy of the NIR data is roughly
0.02 mag (JHK, ESO and NOT 1996), 0.03 mag (K,
Lick), 0.05 mag (JHK, TIRGO), and 0.06–0.14 mag
(JHK, NOT 1995).

3.3. Quality Assessment

Figure 1 shows for each of the 90 galaxies an image
and an elliptically-averaged profile (discussed in § 4)
with radial runs of ellipticity, position angle, and the
sin 4θ and cos 4θ coefficients, A4 and B4. The vir-
tual aperture photometry, isophotal magnitudes and
radii (discussed in § 5), and central surface bright-
nesses (discussed in § 6), are given in Table 2, whose

entries are as follows:
Column 1) Seyfert type (integer).
Column 2) Source name or names. An asterix signifies
that the (radially varying) longer-wavelength best-fit
ellipses were used to derive the isophotal parameters.
Column 3) Morphological type (NED, RC3).
Column 4) Redshift (NED).
Column 5) Filter band.
Column 6–8) Aperture photometry with aperture di-
ameters of 10, 20, and 30 arcsec, respectively.
Column 9) Magnitude integrated to the isophotal ra-
dius.
Column 10) Isophotal radius in arcsec, evaluated at
an isophote of 25mag arcsec−2 in B; 24mag arcsec−2

in V ; 23mag arcsec−2 in I; 22mag arcsec−2 in J ;
21.5mag arcsec−2 in H ; and 21mag arcsec−2 in K.
Radii marked with x are extrapolated to the isophote,
instead of interpolated.
Column 11) Central surface brightness (mag arcsec−2)
obtained by fitting an exponential to the outer pro-
file.
Column 12) Observing run code (see Col. 7 of Table
1). The code is ”X” for two galaxies, NGC 2639 and
NGC 3227, and signifies images which were not ac-
quired in the context of an observing run. J and K
images for NGC 2639 were taken at Palomar, and for
NGC 3227 at Mt. Hopkins.

It can be seen from the Table 2 that the wave-
length coverage in the atlas is not uniform. 64 of the
90 galaxies observed have a V -band image, and this
is the band for which we have the most sources. 60
have a K-band image, and 35 (different sets of) ob-
jects have V K and JK. In each of the remaining
optical and NIR bands, the wavelength coverage is
similar, with images for between 30 and 40 objects
in each band BIJH. Moreover, for each wavelength
combination (e.g., BV , BI, BV I, V K, JK, JHK),
there are 30 or more objects. Consequently, the statis-
tics should be sufficient for a detailed multiwaveband
analysis.

To judge the effective spatial resolution of the at-
las, we have measured the PSFs of stars in the full-
format CCD images (as opposed to the truncated
versions shown in Fig. 1). The median full-width-
half-maximum (FWHM) of the measured PSFs is
2.0 arcsec in B, 2.2 in V , 1.9 in I, 1.4 in J and H , and
1.5 arcsec in K. Only 20 images of 263 have FWHM >
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3.0 arcsec. At the median redshifts of our sample (as-
suming H0 = 75km/s/Mpc), 2 arcsec corresponds to
a resolution of 600-800pc. Given that typical bulge
effective diameters in active galaxies are two–three
times this (Hunt et al. 1999), such resolution should
be more than adequate to separate the nuclear light
from the bulge.

The photometry in this paper can be checked by
comparison with previous results. In the optical, we
have relied on the variability study by Winkler et
al. (1992), conducted with a photometer, with which
we have 8 galaxies in common, and on the imaging
study by Kotilainen, Ward, & Williger (1993) with
which we share 13. If we omit from the compari-
son IC 4329A which is known to vary in the optical
(Winge et al. 1996), our photometry is in good agree-
ment with both groups, with a mean difference (us

- them over 8-10 data points) of −0.04 ± 0.02 mag
in B, 0.04 ± 0.07 in V , and 0.075 ± 0.04 in I rel-
ative to Winkler et al., and (us - them over 12-20
data points) −0.04 ± 0.06 mag in B, −0.02 ± 0.15
in V , and 0.07 ± 0.06 in I relative to Kotilainen et
al. Three galaxies (NGC 4151, NGC 4593, 3C120)
contribute more than 0.2 mag to the latter compari-
son in V , one of which is known to vary in the NIR
(NGC 4151, McAlary et al. 1983). Without these,
we have −0.002 ± 0.04 over 14 data points. We also
have compared our photometry for NGC 1068 with
the CCD study of Schild, Tresch-Fienberg, & Huchra
(1985), and find excellent agreement (over the 10, 20,
and 30arcsec apertures reported here) with a mean
difference (us - them) of −0.02 ± 0.006 mag.

Comparison with other NIR studies is more prob-
lematic than in the optical for several reasons out-
lined below. Nevertheless, several of our objects have
been observed by other authors and, for the studies
which have the most overlap (10 each with Balzano &
Weedman 1981 and Kotilainen et al. 1992a; 14 galax-
ies with McAlary et al. 1983; 36 with Spinoglio et al.
1995), we have compared our photometry with theirs.
In no case do we find significant systematic deviations;
in all cases the rms difference is 0.15–0.25 mag. One
possible reason for such a large scatter may be differ-
ences in the filter+detectors (Bessell & Brett 1988), a
problem especially for the red nuclei in Seyferts. In-
deed, the observed rms scatter is reduced by roughly
40% when only J −K < 1.9 are considered. Another
contributing factor may be the limited chopper throw
(typically a few to several tens of arcsecs) used to ef-
fect the sky subtraction in single-element photometry,

since the mean difference us – them tends to be nega-
tive. Small apertures and consequent difficulties with
centering and seeing constitute another problem; the
scatter in all bands is reduced by a factor of two when
only apertures > 15 arcsec are considered.

Intrinsic variability is almost certainly another fac-
tor since many Seyfert galaxies vary in the NIR over
timescales of years (e.g., McAlary et al. 1983; Glass
1992; Salvati et al. 1993; Nelson 1996; Glass 1997;
Glass 1998), and roughly half of the comparison ob-
jects are known or suspected variables (McAlary et
al. 1983). Indeed scatter for Seyfert 2s (thought to
be less variable than Seyfert 1s, although see Chelli
et al. 1987) is between a factor of 1.4 and 2 (in K
and J respectively) lower than for both Seyfert types
together. Finally, the scatter among the papers we
used for comparison (and within them when measure-
ments are conducted over several years) is similar to
the scatter between our values and theirs. All things
considered, we conclude that 0.1 mag is a conservative
upper limit to our NIR photometric errors, and that
the NIR photometry is accurate to roughly 0.07 mag,
similar to previous work.

4. Elliptical Isophote Fitting

For each galaxy, in each band, isophotes have been
fit with ellipses using the STSDAS routine ellipse in
IRAF. The center coordinates of each galaxy were de-
termined by fitting a two-dimensional Gaussian to the
center [shown as (0,0) in Fig. 1]. Then, keeping the
center position fixed, brightness profiles were derived
in linear radial steps by letting the surface bright-
ness µ, ellipticity ǫ = 1 − b/a, and position angle
θ vary with radius. Figure 1 illustrates these pro-
files (one band per galaxy), as well as the sin 4θ and
cos 4θ residuals of the best-fit ellipse. We have fol-
lowed the IRAF convention in ellipse where A4 refers
to the sin 4θ coefficient, and B4 to cos 4θ.

Of 64 galaxies with B or V and I or J images,
16 appear to suffer from heavy extinction, and the
ellipse fits for the shorter wavelengths did not extend
over a reasonable radius. In these objects, we have
fixed the radial runs of ellipticity and position angle
of the shorter wavelength profiles (B or V ) to the
longer wavelength ones and generated new profiles.
These sources are marked in Table 2 with an asterix.

Although an objective procedure, the ellipse fitting
may be unduly influenced by bars and spiral struc-
ture, and also, in the optical bands, by dust. In those
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cases, we might expect values of ellipticity and posi-
tion angle to differ from those reported in catalogs.
A comparison of the ellipticities of the outer regions
obtained from the ellipse fitting is shown in Fig. 2,
where they are plotted against the equivalent values
derived from the axial ratios given in the Third Ref-
erence Catalogue of Bright Galaxies (RC3: de Vau-
couleurs et al. 1991). The ordinate axis in Fig. 2
shows the mean < ǫ > over the bands BV IJ , or K
only when only the K band is available; only the last
twenty points in the profile are considered in the cal-
culation of the mean. The error bars correspond to a
1-σ standard deviation over the different bands avail-
able. It is evident from the figure that the scatter in
the derived ellipticities is rather large; of 76 axial ra-
tios available in RC3, 15 of our measured ellipticities
deviate from them by more than 0.2 in either direc-
tion (indicated by the dotted lines). Most discrepant
ellipticities derived from the images are rounder than
those in RC3, implying that spiral structure and bars
are not the most important cause of the deviations.
Rather, it is likely that their cause is dust extinction,
and its incapactitating effect on the ellipse-fitting al-
gorithm. The isophotal values (§ 5) for these galaxies
could be affected by the different ellipse parameters
derived by the fitting algorithm, but the availability
of multiwavelength data will aid in the determination
of the correct values.

5. Isophotal Diameters and Magnitudes in

BV IJHK

Isophotal levels in the BV IJHK bands were cho-
sen to reflect the noise limits of the observations, but,
more importantly, to conform to existing sources of
data. Therefore, the B fiducial isophote was defined
to be 25mag arcsec−2 in accordance with RC3. The
H limit of 21.5mag arcsec−2 is the same as that used
in two extensive studies of normal spiral galaxies in
the Coma (Gavazzi et al. 1996) and Pisceus-Perseus
superclusters (Moriondo et al. 1999). The intervening
isophotal limits were defined to follow a smooth trend
with log λ: µiso(V ) = 24mag arcsec−2, µiso(I) =
23mag arcsec−2, µiso(J) = 22mag arcsec−2, and
µiso(K) = 21mag arcsec−2 in K.

The radius Rband at a given isophote is the semi-
major axis of the fitted elliptical isophote at the
isophotal magnitude, and they are reported in Table
2. Rband was determined usually by linear interpo-
lation, that is by fitting an exponential to the outer

isophotes. In a minority of cases (32/263), mostly
for the apparently large galaxies, extrapolation was
necessary to define R since the profile did not reach
the level defined by the isophote; these are marked
with x in Table 2. Isophotal magnitudes mband were
derived by integrating the radial surface brightness
profile from the center out to Rband , or to the last
measured point when Rband had to be extrapolated.
These values are also given in Table 2.

A comparison of our B-band isophotal parameters
and those in RC3 is shown in Fig. 3. The solid lines
in both panels correspond to equality, and the dotted
lines show the best-fit regression11 using the ordinary
least-squares (OLS) bisector advocated by Isobe et
al. (1990). Both diameters and magnitudes are in
good agreement with those in RC3, and the fitted
regressions are compatible with unit slope. The most
discrepant point in the right panel is Mrk 618 which
we find more than 2 mag brighter than the RC3 value;
its magnitude is derived from an extrapolated value
of RB, and is more than twice as large as those in
V JHK, which are consistent among themselves and
with fainter magnitudes. The next most discrepant
point is Mrk 463 (see footnote), 1.5 mag fainter than
the RC3 value, and the magnitude is also derived from
an extrapolated RB.

5.1. Trends With Isophotal Diameters and

Colors

Figure 4 illustrates the comparison of our isopho-
tal diameters in V IJK with those in B from RC3.
As in Fig. 3, the solid lines correspond to equality,
and the dotted lines show the best-fit regression. In
V , I, and K, the best-fit slopes are less than one,
(0.75 in V , 0.81 in K, and 0.89 in I), but in J the
fitted slope (1.02) is approximately unity. The less-
than-unit slopes in V , I, and K are expected when
the corresponding colors in the outer regions (B −V ,
B−I, B−K) are bluer than the difference in the fidu-
cial isophotes [(µB − µV )iso = 1, (µB − µI)iso = 2,
(µB−µK)iso = 4]. This finding implies that colors of
Seyfert disks are similar to those of normal early-type
spirals, since De Jong (1996) reports integrated early-
type spiral colors of B − V = 0.78, B − I = 1.81,
and B − K = 3.65.

11Having eliminated the outlier Mrk 463 from the diameter rela-
tion, since it has double nuclei, does not appear to be well-
approximated by the ellipse fitting, and is an extrapolated
value.

8



We can further investigate the colors of the outer
regions by comparing the ratios of diameters in two
different bands to the integrated isophotal color. Such
comparisons are shown in Fig. 5a. The solid curves
in all panels represent an exponential disk with total
disk luminosity given by the isophotal magnitudes,
and the central color (difference in disk central sur-
face brightness µd in the two bands) given by the
difference in the fiducial isophotes. When this last is
true, the ratio of the isophotal diameters is equal to
the disk scale-length ratio, and this ratio, in princi-
ple, depends only on the total color. The previous
paragraph demonstrated, however, that for B − V ,
B − I, and B − K, the outer colors tend to be bluer
than the difference in the fiducial isophotes. In this
case, the ratio of the isophotal diameters becomes a
complicated function of disk scale-length ratio and
central color. Either way, Fig. 5a shows that B − I
and B − V have a relatively small scatter, and are
consistent with integrated colors of normal early-type
spirals. An examination of the mean isophotal col-
ors confirms this with < B − V > = 0.71 ± 0.45,
< B − I > = 1.85 ± 0.42. The optical–NIR colors,
on the other hand, show a larger spread and tend
to be redder than those expected for normal spirals
(< B − K > = 4.23 ± 0.85), in contrast with what
we inferred in the previous paragraph.

Because the isophotal magnitudes we measure also
contain the active nucleus and the bulge, assuming
that they reflect only an exponential disk is incorrect.
Active nuclei and bulges are both “red” contributions
to V − K and J − K, and would be expected to pull
the isophotal colors to the right in Fig. 5. For ex-
ample, a normal disk should have V − K colors of
≈ 3.0, but almost all the isophotal colors shown in
the upper left panel of Fig. 5a are redder than this,
although they follow the general trend shown by the
solid curve. The data in both upper panels of Fig. 5a
also show a larger dispersion than the lower panels.
Both of these considerations suggest that, relative to
the disk, the emission from the active nucleus+bulge
is more significant and redder at wavelengths longer
than 1µm than in the optical.

We can verify the validity of such a claim by sub-
tracting the central flux from the isophotal magni-
tude, since the “red” contribution is confined to the
inner regions. This has been done using the 10-arcsec
aperture photometry reported in Table 2, and the re-
sulting plots are shown in Fig. 5b. Although the
10-arcsec flux is only a crude estimate of the active

nucleus+bulge, Fig. 5b supports the hypothesis that
their contribution relative to the disk is stronger and
redder at longer wavelengths. In the optical bands,
the scatter is similar to the photometry before sub-
traction, but in the NIR, the data after subtraction
follow the exponential disk prediction very well, and
the scatter relative to it is reduced significantly.

6. Exponential Surface Brightnesses in B and

K

The surface brightness of Seyfert disks has been
the subject of some controversy. By fitting an ex-
ponential to the radial profiles, Yee (1983) tenta-
tively concluded that Seyfert disks were brighter than
normal spirals, although noted that selection effects
and problems with nuclear subtraction could be re-
sponsible for the difference. With a modified ver-
sion of the same method, similar to what we have
done here (see below), MacKenty (1990) found no
such difference in disk surface brightness. With
two-dimensional NIR bulge+disk+nucleus decompo-
sitions Hunt et al. (1999) found that, for a given
disk radius, Seyfert disks were almost 1 mag/arcsec2

brighter at 2 µm than their normal counterparts, more
similar to bulges than to ordinary spiral disks.

Because of this disagreement regarding the prop-
erties of Seyfert disks, we discuss briefly the disk sur-
face brightnesses obtained by fitting an exponential
to the outer isophotes. (This is the same fit used to
determine the isophotal parameters, as described in
§ 5.) However, as pointed out by Mihalas & Binney
(1981), the bulge contribution is nonnegligible even
at large radii, making the slope of the derived disk
component smaller than the slope of the tangent to
the galaxy profile. Moreover, one-dimensional profile
decomposition can be inaccurate even when the bulge
is included in the fit (Byun & Freeman 1995). In spite
of these caveats, we have reported the surface bright-
nesses derived in this way in Table 2 (Col. 11); they
have not been corrected for inclination, and should be
considered rough estimates (± 0.5 mag).

We have compared the Seyfert surface brightnesses
with those of normal spirals taken from de Jong
(1996)12. The mean surface brightnesses of the two
samples13 are: 21.44 B- and 17.48 K-mag/arcsec2 for
normal spirals, and 20.51 B- and 16.80 K-mag/arcsec2

12Also not corrected for inclination.
13Over objects with well-defined morphological types.
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for the Seyferts. The normal value is averaged only
over the spiral types present in the Seyfert sam-
ple (T≤ 5) (see below). Figure 6 shows the surface
brightnesses in B and K plotted against morpholog-
ical type T; Seyferts are shown as filled symbols (1s
as circles, 2s as squares) and normal spirals by ×s.
The sample means are shown by dotted (Seyferts)
and dashed (normal) lines in the figure. We have
plotted the surface brightnesses as a function of T
since there is some indication that, at least in K,
disks increase in surface brightness going from late-
(Sbc-Sc) to early (Sa-Sab) types (de Jong 1996; Hunt
et al. 1999; Moriondo et al. 1999, in preparation).
This could be a critical point since Seyferts are usu-
ally early types, and, if compared to all spiral types
or later ones, their disks could appear to be brighter
simply because of their Hubble type.

In any case, Seyfert disks appear to be brighter in
both B and K than those in normal spirals of simi-
lar morphological type. A formal comparison of the
means and spreads (shown in Fig. 6) gives a proba-
bility in both bands of > 99.9% that the two samples
are distinct. This result is clearly not conclusive be-
cause of the caveats outlined above, and will be the
subject of a future paper based on two-dimensional
bulge+disk+nucleus decompositions.

7. Summary

We have presented 263 optical and NIR images for
42 Seyfert 1s and 48 Seyfert 2s, selected from the
Extended 12µm Galaxy Sample. Judging from com-
parison with previous work, the aperture photome-
try derived from the images is accurate to roughly
0.05mag in the optical, and 0.07mag in the NIR. B-
band isophotal magnitudes and radii, obtained from
ellipse fitting, are in good agreement with those of
RC3. When compared with the B band, V , I, J , and
K isophotal diameters show that the colors in the
outer regions are consistent with the colors of nor-
mal spirals, in accordance with previous studies. Dif-
ferences in the integrated isophotal colors and com-
parison with a simple model show that, relative to
the disk, the active nucleus+ bulge emission is larger
and redder at longer wavelengths. Finally, roughly
estimated Seyfert disk surface brightnesses are signif-
icantly brighter than those in normal spirals of similar
morphological type.

Future work based on this image atlas includes:
1) an analysis of the radial runs of ellipticity, posi-

tion angle, and quadrupole terms for a quantitative
determination of bar and lens properties in Seyferts;
2) two-dimensional decomposition into bulge, disk,
and active nucleus; and 3) an analysis of the color im-
ages with particular emphasis on the long-wavelength
leverage color V − K, for which we have the most
sources.
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performing the NIR observations at Palomar and Mt.
Hopkins, and to A. Richichi for sharing his observ-
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funded by ASI Grant ARS-98-116/22, and made use
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Fig. 1.— Images and profiles (in V , I, J , or K) of 90 12µm Seyferts, ordered in alphabetical order by name. Images
are in units of magnitudes/arcsec−2, with grey scales of 18.5 to 26.5 in B, 18 to 26 in V , 17 to 25.5 in I, 16 to 23.5
in J , and 14.5 to 21.5 in K. North is up, and East is the the left; offsets are in arcsec from the nominal center, also
used for profile extraction. The lower panel for each galaxy shows the radial brightness profile, together with the
radial runs of ellipticity, position angle, and the sin 4θ coefficient A4 (dashed line) and cos 4θ coefficient B4 (solid
line). In the topmost of the lower panels, a dotted line shows fiducial isophotal levels, and in the lowermost, the
nominal zero level. Shown here are representative examples only.
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Fig. 2.— The mean ellipticity measured over B, V , I, and J (K only when only band available) bands versus
1 − b/a given in RC3. Seyfert 1s are shown by filled circles, and Seyfert 2s by open ones. Error bars are the
standard deviation over the bands used in the mean calculation. The solid line shows < ǫ > = 1 − b/a, and the
dotted lines enclose the region | < ǫ > −(1 − b/a)| > 0.2.

Fig. 3.— Comparison of our B-band isophotal parameters with those from RC3: diameters are shown in the left
panel, and magnitudes in the right. Seyfert 1s are shown by filled circles, and Seyfert 2s by open ones. Solid
lines in both panels illustrate equality, and the dotted lines show the best-fit regression. The most conspicuous
outlier in the left panel is Mrk 463, a double-nuclei galaxy with extrapolated isophotal parameters. The two most
conspicuous outliers in the right panel (below and above the best-fit line, respectively) are Mrk 463 and Mrk 618,
both with extrapolated radii. 14



Fig. 4.— Comparison of our V IJK-band isophotal diameters with those from RC3. Seyfert 1s are shown by filled
circles, and Seyfert 2s by open ones. As in Fig. 3, solid lines correspond to equality, and the dotted lines to the
best-fit regression. The less-than-unit slopes in all but the J band imply that the outer colors are bluer than the
arbitrary isophotal fiducial magnitude differences listed in the text.
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a)

b)

Fig. 5.— Isophotal diameter ratios versus integrated isophotal colors for a restricted set of color combinations.
Seyfert 1s are shown by filled circles, and Seyfert 2s by open ones. The solid line illustrates the behavior of a pure
exponential disk with the total luminosity given by the isophotal magnitude, and with a central color equal to the
difference in the isophotal fiducial magnitudes. Panel a) shows the simple difference of the isophotal magnitudes;
panel b) shows the same difference, but after the flux from the central 10 arcsec has been subtracted.
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Fig. 6.— The surface brightness µ derived by an exponential fit to the outer profiles plotted against morphological
type T. The upper panel shows the K band, and the lower B. Seyfert 1s are shown by filled circles, Seyfert 2s by
filled squares, and normal spirals (de Jong citedejong:iii) by ×s. Neither data set has been corrected for inclination.
The mean Seyfert surface brightness for the galaxies plotted here (i.e., those with well-defined morphological type)
is shown by the dotted lines, and dashed lines show the mean for normal spirals with T≤ 5.
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Table 2. 12µm Seyfert Aperture and Isophotal Photometry

Type Name Morph. z Band 10” 20” 30” mband Rband µdisk Run
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 3C120 S0: 0.0330 B 15.27 15.18 15.13 15.16 14.5 21.4 E
V 14.55 14.37 14.26 14.21 21.1 21.0 E
K 10.74 10.56 10.45 10.31 28.0 17.6 I2

1 3C234 0.1848 K 12.71 12.56 12.45 12.44 22.5 20.5 T
1 3C445 0.0562 J 13.31 13.21 13.15 13.23 9.0 18.9 N

H 12.23 12.13 12.07 12.13 11.4 18.5 N
K 11.31 11.27 11.25 11.28 7.9 17.0 N

2 ARP220=UGC09913 S?+Sm 0.0181 J 12.43 11.71 11.41 11.02 36.9 18.1 N
K 10.84 10.34 10.11 9.74 40.1 17.3 N

2 CGCG381-051 0.0306 J 13.66 12.84 12.46 12.34 22.0 17.3 N
H 12.95 12.15 11.77 11.64 25.6 17.3 N
K 12.68 11.96 11.62 11.53 20.3 16.3 N

1 ESO141-G055 S? 0.0360 B 14.41 14.26 14.19 14.02 23.1 21.6 C92
V 14.04 13.82 13.74 13.51 23.1 21.1 C92
I 13.40 13.10 12.99 12.82 21.3 19.6 C92

2 ESO541-IG012 0.0566 J 13.35 13.01 12.62 12.14 28.7 19.4 N
H 12.21 11.98 11.68 11.29 26.8 18.6 N
K 11.25 11.12 10.95 10.71 21.4 18.1 N

2 F01475-0740 E-S0 0.0177 V 15.97 15.71 15.64 15.73 10.1 20.1 L93
J 13.74 13.56 13.48 13.59 10.1 18.4 N
H 12.94 12.77 12.71 12.77 10.9 18.0 N
K 12.44 12.30 12.24 12.31 15.5 19.2 N

2 F03362-1642 0.0369 B 17.67 17.04 14.18 14.14 19.1 22.1 E
V 16.39 15.80 13.49 13.45 27.0 20.9 E
K 11.62 11.38 10.74 10.50 31.7 18.4 I2

1 F03450+0055 0.0310 V 14.69 14.59 14.56 14.59 9.3 19.3 L93
K 10.75 10.68 10.66 10.68 11.6 16.6 LK

2 F04385-0828 S0 0.0151 V 15.70 15.14 14.95 14.93 19.9 20.0 L93
2 F05189-2524 pec 0.0426 V 16.06 15.72 15.60 15.72 11.0 20.9 E

I 16.22 15.91 15.79 16.10 6.8 20.3 E
1 F05563-3820 0.0344 V 15.18 14.97 14.90 14.93 18.1 20.4 E

I 13.80 13.60 13.50 13.52 17.5 18.6 E
K 11.98 11.82 11.76 11.81 14.5 18.1 I2

1 F07599+6508 0.1488 K 10.38 10.26 10.22 10.20 25.3 18.8 LK
2 F08572+3915 0.0582 V 17.04 16.42 16.24 16.44 11.0 20.7 L93
1 F13349+2438 0.1076 K 10.60 10.44 10.41 10.42 13.3 15.5 LK
1 F15091-2107∗ 0.0446 B 16.00 15.74 15.52 15.50 19.8 22.3 C92

V 15.10 14.81 14.61 14.59 20.5 21.4 C92
I 13.96 13.66 13.48 13.43 20.9 20.1 C92

K 11.30 11.06 10.93 10.83 24.5 18.3 LK
2 F19254-7245 0.0617 B 17.39 16.60 16.27 16.28 17.2 21.5 C92

V 16.37 15.61 15.29 15.32 17.8 20.5 C92
I 14.92 14.26 13.98 13.99 18.9 19.1 C92

2 F22017+0319 0.0611 J 13.48 13.17 13.03 13.06 14.4 18.8 N
H 12.77 12.48 12.35 12.39 14.1 17.9 N
K 11.97 11.79 11.72 11.73 12.6 17.5 N

1 IC4329A SA0+:sp 0.0161 B 14.84 14.48 14.28 13.83 51.1 21.0 C92
V 13.77 13.42 13.23 12.84 53.8 20.3 C92
I 12.31 12.02 11.85 11.48 57.7 19.1 C92

2 IC5063 SA(s)0+: 0.0113 B 15.16 14.39 13.99 13.02 62.6 21.5 C92
V 14.10 13.36 12.98 12.05 67.5 20.8 C92
I 12.77 12.03 11.66 10.76 70.9 19.5 C92

http://arXiv.org/abs/astro-ph/9905066v1


Table 2. (continued)

Type Name Morph. z Band 10” 20” 30” mband Rband µdisk Run
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 IZw001 S? 0.0611 V 14.25 14.12 14.03 14.04 14.2 20.3 L93
J 12.30 12.16 12.06 12.06 15.8 18.5 N
H 11.35 11.23 11.15 11.14 17.1 17.9 N
K 10.59 10.52 10.48 10.49 14.2 17.1 N

2 MCG+00-29-023 SAB(s)b 0.0249 B 16.20 15.62 15.38 15.25 22.6 20.7 C92
V 15.17 14.66 14.44 14.36 20.6 19.6 C92
I 13.67 13.22 13.05 12.94 22.6 18.7 C92

2 MCG-02-40-004=NGC5995 0.0252 B 15.39 14.86 14.59 14.35 30.4 20.9 C92
V 14.44 13.92 13.68 13.46 29.2 20.0 C92
I 13.05 12.56 12.33 12.08 33.8 19.3 C92

K 10.59 10.16 9.97 9.78 29.4 16.1 N
2 MCG-02-08-039 SAB(rs)apec: 0.0296 I 14.23 13.70 13.30 12.85 33.9 19.3 E

K 11.86 11.37 11.00 10.65x 43.8x 17.4x N
2 MCG-03-58-007 (R’)SAB(s)0/a 0.0315 B 15.62 15.22 14.98 14.96 17.7 19.2 C92

V 14.79 14.39 14.16 14.11 19.6 19.3 C92
I 13.68 13.29 13.07 13.03 19.4 18.2 C92
J 12.47 12.13 11.94 11.91 18.9 17.0 N
H 11.52 11.23 11.06 11.02 20.6 16.4 N
K 10.94 10.73 10.62 10.61 18.1 16.1 N

1 MCG-03-07-011 SAB(s)c 0.0337 V 15.37 14.44 13.93 13.48 29.6 19.1 L93
1 MCG-05-13-017 S0/a 0.0126 V 13.98 13.54 13.31 13.14 29.6 19.7 E

J 11.90 11.50 11.30 11.16 27.4 17.4 I2
H 11.14 10.76 10.56 10.42 28.2 16.9 I2
K 10.82 10.45 10.26 10.13 31.6 16.4 I2

1 MCG-06-30-015∗ E-S0 0.0077 B 14.96 14.34 14.16 14.02 31.1 20.5 C92
V 14.07 13.43 13.27 13.36x 92.3x 19.5x C92
I 12.87 12.30 12.14 12.03 30.0 18.6 C92

1 MRK0006=IC0450 SAB0+:. 0.0185 J 11.86 11.47 11.29 10.86 54.2 19.4 T
H 10.99 10.68 10.53 10.36 36.1 17.6 T
K 10.38 10.14 10.03 9.90 37.8 17.7 T

1 MRK0009 S0pec? 0.0399 V 14.90 14.53 14.40 14.40 15.4 19.6 L93
K 10.91 10.70 10.61 10.60 17.3 16.5 LK

1 MRK0079 SBb 0.0222 V 13.92 13.64 13.45 13.10 38.9 20.2 L93
K 10.41 10.17 10.01 9.83 35.0 16.5 LK

1 MRK0231 SA(rs)c?pec 0.0422 B 14.73 14.52 14.39 14.32 26.5 21.4 L90
I 12.40 12.17 12.04 11.71 46.0 20.4 L90

K 9.02 8.92 8.88 8.82 32.4 17.2 LK
2 MRK0273∗ 0.0378 B 15.74 15.20 15.02 14.81 37.5 22.3 L90

I 14.30 13.79 13.61 13.36 40.2 21.1 L90
1 MRK0335 S0/a 0.0256 V 14.10 13.94 13.89 13.91 13.9 19.9 L93

J 12.26 12.16 12.12 12.15 12.4 18.2 N
H 11.14 11.07 11.04 11.05 13.7 17.9 N
K 10.87 10.82 10.80 10.83 11.1 17.3 N

2 MRK0463 0.0497 B 15.81 15.13 14.93 15.29x 102.9x 20.6x L90
1 MRK0509 0.0344 J 11.87 11.73 11.65 11.61 20.5 18.6 N

H 11.06 10.92 10.84 10.78 22.1 18.0 N
K 10.16 10.06 10.01 9.96 23.1 17.8 N

1 MRK0618 SB(s)bpec 0.0355 B 13.36 12.81 12.59 12.40x 52.2x 20.2x L90
V 14.81 14.35 14.12 14.04 23.8 18.7 E
J 12.85 12.35 12.12 11.98 29.5 18.4 I2
H 11.92 11.46 11.24 11.03 35.5 17.9 I2
K 11.03 10.75 10.61 10.55 27.8 16.9 I2

1 MRK0704 S 0.0299 V 14.52 14.26 14.14 14.13 19.2 19.8 L93
K 10.62 10.44 10.35 10.30 22.5 16.6 LK



Table 2. (continued)

Type Name Morph. z Band 10” 20” 30” mband Rband µdisk Run
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 NGC4253=MRK766 (R’)SB(s)a: 0.0129 B 14.65 14.13 13.87 13.55 35.7 20.3 L90
V 14.11 13.62 13.37 13.09 31.1 19.3 L93
I 13.41 12.87 12.59 12.30 29.9 18.5 L90
J 11.97 11.51 11.28 11.04 29.6 16.8 T
H 10.98 10.60 10.41 10.18 30.8 16.2 T
K 10.10 9.86 9.72 9.56 30.6 16.1 T

1 MRK0817 S? 0.0315 K 10.49 10.27 10.16 9.90 31.9 18.1 LK
2 NGC0034=MRK0938 Pec 0.0198 B 14.96 14.32 14.10 13.96 26.7 19.9 E

V 14.21 13.64 13.45 13.34 24.6 19.4 E
J 11.88 11.55 11.42 11.34 25.8 18.4 I2
H 10.95 10.70 10.61 10.56 22.3 17.2 I2
K 10.46 10.24 10.17 10.13 20.5 16.8 I2

1 MRK1034 S? 0.0338 V 15.11 14.65 14.49 14.48 17.4 19.5 L93
J 12.76 12.40 12.28 12.29 16.4 17.1 N
H 11.99 11.63 11.51 11.50 17.1 16.4 N
K 12.03 11.72 11.66 11.70 14.0 15.8 N

1 MRK1239 E-S0 0.0199 V 14.82 14.43 14.36 14.38 13.2 18.4 L93
K 9.54 9.44 9.41 9.40 18.8 16.8 LK

2 NGC0262=MRK0348 SA(s)0/a: 0.0151 V 14.88 14.29 14.00 13.15 53.8 21.8 L93
J 12.52 12.01 11.76 11.26 39.2 19.1 N
H 11.81 11.31 11.06 10.55 40.5 18.4 N
K 11.57 11.12 10.89 10.56 30.5 17.9 N

2 NGC0424∗ (R)SB(r)0/a 0.0117 B 15.40 14.68 14.29 13.74x 56.9x 21.0x E
V 14.49 13.78 13.39 12.88 53.9 20.1 E
I 13.38 12.63 12.25 11.75 55.0 19.0 E

2 NGC0513 S? 0.0195 V 14.59 13.74 13.48 13.37 25.3 17.2 L93
J 11.96 11.26 11.04 10.95 26.8 15.1 N
H 11.45 10.77 10.56 10.49 25.6 14.3 N
K 11.13 10.46 10.25 10.16 26.4 14.7 N

1 NGC0526A S0pec? 0.0192 B 15.85 15.40 15.19 14.79 31.8 22.0 E
J 12.42 12.10 11.95 11.61 34.0 19.3 I2
H 11.40 11.15 11.04 10.84 29.0 18.6 I2
K 10.58 10.41 10.32 10.13 32.9 18.2 I2

1 NGC0931=MRK1040∗ Sbc 0.0167 V 14.83 14.18 13.81 12.86x 82.5x 20.9x L93
J 12.27 11.64 11.30 10.65x 77.0x 18.4x N
H 11.24 10.63 10.29 9.73x 99.3x 17.7x N
K 10.69 10.15 9.85 9.28x 85.0x 17.1x N

2 NGC1056=MRK1183 Sa: 0.0052 V 14.16 13.58 13.30 12.80 45.8 20.4 L93
J 11.33 10.79 10.56 10.17 47.2 17.8 N
H 10.44 9.93 9.71 9.35 50.5 17.2 N
K 10.12 9.62 9.41 9.10 50.0 17.0 N

2 NGC1068=M77 (R)SA(rs)b 0.0038 V 11.31 10.63 10.28 9.01 148.0 20.1 L93
2 NGC1125 (R’)SAB(rl:)0+ 0.0110 V 14.61 13.88 13.53 13.02 50.0 19.6 L93
2 NGC1143/44∗ RingB 0.0288 B 16.20 15.22 14.80 13.93 46.3 21.6 E

V 14.98 14.12 13.72 12.79 48.0 20.5 E
J 12.23 11.50 11.19 10.35 50.1 18.4 I2
H 11.34 10.63 10.34 9.57x 64.1x 17.7x I2
K 10.93 10.21 9.95 9.20 48.2 17.8 I2

2 NGC1194 SA0+: 0.0132 V 14.49 13.74 13.39 12.44 73.3 21.2 L93
J 12.12 11.53 11.24 10.68 57.8 18.6 N
H 11.31 10.74 10.46 9.95x 63.0x 18.0x N
K 10.94 10.44 10.19 9.71 49.6 17.4 N

2 NGC1241 SB(rs)b 0.0135 V 14.55 13.85 13.41 12.23 80.0 20.3 L93



Table 2. (continued)

Type Name Morph. z Band 10” 20” 30” mband Rband µdisk Run
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

2 NGC1320=MRK0607 Sa:sp 0.0091 V 14.33 13.64 13.33 12.81 57.2 19.8 L93
J 11.63 11.09 10.83 10.42 43.4 17.4 N
H 10.84 10.32 10.08 9.68 56.6 16.0 N
K 10.45 9.97 9.74 9.38 53.0 15.7 N

2 NGC1667 SAB(r)c 0.0152 B 15.22 14.22 13.73 12.93 62.8 19.4 E
V 14.23 13.37 12.92 12.21 45.6 18.4 E
K 10.68 9.88 9.49 8.97 44.6 15.3 I2

1 NGC2639 (R)SA(r)a:? 0.0106 V 13.59 12.82 12.45 11.81 65.4 19.5 L93
J 11.04 10.28 9.92 9.40 64.0 16.8 X
K 10.04 9.27 8.91 8.44 63.2 16.0 X

1 NGC2992 Sapec 0.0077 B 15.31 14.50 14.02 13.07 79.9 21.8 C92
V 14.25 13.48 13.04 12.21 80.5 20.9 C92
I 12.76 12.05 11.68 10.85 72.7 19.9 C92

2 NGC3079 SB(s)c 0.0038 V 14.76 13.51 12.89 10.85 122.1 20.4 L93
1 NGC3227 SAB(s)pec 0.0039 J 10.90 10.42 10.10 8.99x 125.0x 17.1x X

K 9.59 9.20 8.92 8.26x 253.5x 17.3x X
K 9.46 9.07 8.81 7.24 142.1 17.0 T

1 NGC3516 (R)SB(s)00 : 0.0088 K 9.34 8.99 8.82 8.47 51.4 16.9 T
1 NGC4051 SAB(rs)bc 0.0024 J 11.22 10.73 10.42 8.75x 208.8x 18.3x T

H 10.38 9.95 9.67 8.07 141.1 17.1 T
K 9.98 9.61 9.36 7.69x 207.7x 17.5x T

1 NGC4151 (R’)SAB(rs)ab: 0.0033 V 11.88 11.55 11.37 10.57x 116.6x 20.4x L93
K 8.36 8.11 7.96 7.65x 60.6x 16.4x LK

2 NGC4388∗ SA(s)b:sp 0.0084 V 14.41 13.38 12.80 11.34x 163.2x 20.2x CA
I 13.10 12.05 11.51 10.18x 155.8x 19.0x CA

2 NGC4501=M88 SA(rs)b 0.0076 I 11.68 10.83 10.37 8.57x 350.9x 19.1x CA
1 NGC4593 (R)SB(rs)b 0.0090 V 13.85 13.03 12.65 11.24 111.8 20.2 L93

K 10.04 9.48 9.20 8.43x 96.2x 16.5x LK
2 NGC4968 (R’)SAB00 0.0099 B 15.80 15.13 14.83 14.17 55.5 21.8 C92

V 14.79 14.15 13.86 13.24 54.1 20.9 C92
I 13.52 12.90 12.62 11.96 56.2 19.8 C92

1 NGC5033 SA(s)c 0.0029 K 9.28 8.54 8.20 7.58x 76.2x 14.2x LK
2 NGC5135 SB(l)ab 0.0137 B 14.34 13.88 13.62 12.97 67.7 20.7 C92

V 13.69 13.17 12.88 12.25 62.1 19.6 C92
I 12.62 12.05 11.74 11.08 65.2 18.6 C92

2 NGC5256=MRK0266 pec 0.0279 B 15.53 14.61 14.19 13.85x 40.7x 20.9x L90
I 14.21 13.33 12.93 12.52 35.0 19.8 L90

2 NGC5506∗ Sapec 0.0062 B 15.84 14.90 14.42 13.12 93.9 19.8 C92
V 14.89 13.96 13.48 12.26 91.6 19.1 C92
I 13.55 12.66 12.18 10.97 95.2 17.4 C92

K 8.98 8.80 8.67 8.15 94.6 15.3 T
1 NGC5548 (R’)SA(s)0/a 0.0172 J 11.73 11.26 11.02 10.58 41.8 18.4 T

K 10.24 9.92 9.75 9.40 44.7 17.7 T
2 NGC5929∗ Sab:pec 0.0083 V 14.49 13.87 13.51 11.86x 90.8x 20.7x CA

I 13.19 12.59 12.27 10.82 77.5 19.3 CA
J 12.04 11.54 11.27 9.88 76.2 18.6 N
H 11.29 10.80 10.53 9.16x 84.4x 17.9x N
K 11.05 10.58 10.32 8.87x 77.2x 17.7x N

2 NGC5953 SAa:pec 0.0066 I 12.19 11.66 11.46 10.66 64.1 19.6 CA
J 11.23 10.73 10.54 9.85 55.2 18.4 N
H 10.39 9.91 9.73 9.08 58.0 17.7 N
K 10.20 9.70 9.53 8.85 55.3 17.7 N

2 NGC6810 SA(s)ab:sp 0.0068 B 14.54 13.77 13.36 12.25 79.0 21.5 C92
V 13.54 12.78 12.38 11.40 70.1 20.3 C92
I 12.12 11.38 11.02 10.20 66.4 18.8 C92



Table 2. (continued)

Type Name Morph. z Band 10” 20” 30” mband Rband µdisk Run
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 NGC6860 (R’)SB(r)ab 0.0149 B 14.85 14.25 13.94 13.64 36.6 19.6 C92
V 14.05 13.45 13.15 12.86 35.8 19.2 C92
I 12.98 12.39 12.11 11.86 34.4 18.0 C92

2 NGC6890∗ (R’)SA(r:)ab 0.0081 B 15.18 14.23 13.75 13.06 48.5 19.7 C92
V 14.26 13.38 12.94 12.28 46.9 18.9 C92
I 13.13 12.29 11.86 11.26 45.3 17.6 C92

2 NGC7130=I5135∗ Sapec 0.0162 B 14.73 13.85 13.47 12.99 50.1 20.8 C92
V 14.08 13.22 12.83 12.30 48.3 19.9 C92
I 13.15 12.33 11.89 11.41 44.5 18.9 C92
J 11.92 11.16 10.72 10.43x 45.3x 17.2x I2
H 11.10 10.38 9.95 9.62x 38.2x 16.4x I2
K 10.70 10.01 9.59 9.34x 47.0x 16.3x I2

2 NGC7172∗ Sapec 0.0087 B 15.60 14.77 14.27 12.80 85.2 20.9 C92
V 14.59 13.76 13.27 12.01 70.8 19.2 C92
I 13.01 12.20 11.75 10.71 69.0 17.4 C92

1 NGC7213 SA(s)00 0.0060 B 13.51 12.74 12.29 11.07x 124.7x 21.2x C92
V 12.58 11.82 11.38 10.16x 123.5x 20.3x C92
I 11.42 10.67 10.26 9.08x 120.7x 19.1x C92

1 NGC7314∗ SAB(rs)bc 0.0047 B 15.86 14.78 14.14 11.78 128.2 18.9 C92
V 14.96 13.90 13.29 11.10 126.1 18.8 C92
I 13.82 12.78 12.20 10.19 120.5 17.9 C92

1 NGC7469 (R’)SAB(rs)a 0.0163 J 10.93 10.60 10.42 10.05 48.2 18.6 N
H 10.10 9.80 9.64 9.31 50.6 18.0 N
K 9.60 9.39 9.28 9.14 35.3 17.0 N

2 NGC7496∗ (R’:)SB(rs)bc+SB(s)m 0.0055 B 14.82 14.31 13.95 12.04 104.4 19.9 C92
V 14.28 13.69 13.29 11.44 102.5 19.7 C92
I 13.34 12.67 12.25 10.39 103.9 18.6 C92

2 NGC7582∗ (R’1)SB(s)ab 0.0053 B 14.68 13.96 13.46 11.44 146.1 19.1 C92
V 13.79 13.06 12.58 10.66 142.2 18.4 C92
I 12.36 11.68 11.24 9.49 144.2 17.3 C92

2 NGC7590∗ S(r?)bc 0.0053 B 14.88 13.87 13.30 11.95 83.3 17.3 C92
V 13.95 13.06 12.56 11.29 80.6 17.7 C92
I 12.72 11.94 11.49 10.34 81.3 17.3 C92

1 NGC7603=MRK0530 SA(rs)b:pec 0.0295 B 15.15 14.72 14.45 13.55 59.7 22.2 L90
I 14.15 13.61 13.31 12.91 35.5 20.0 L90
J 11.85 11.39 11.15 10.73 44.6 18.1 N
H 10.88 10.49 10.28 9.90 46.5 17.4 N
K 10.20 9.91 9.75 9.40 43.2 17.2 N

2 NGC7674=MRK0533 SA(r)bcpec 0.0291 J 12.51 11.87 11.54 10.98 35.1 17.7 N
H 11.67 11.07 10.76 10.17 36.1 16.9 N
K 11.18 10.77 10.55 10.30 29.8 16.8 N

2 TOL1238-364=IC3639 SB(rs)bc:S 0.0110 B 14.65 13.99 13.60 13.07 37.5 18.4 C92
V 13.92 13.31 12.97 12.52 34.9 18.0 C92
I 12.98 12.40 12.10 11.70 34.0 17.9 C92

2 UGC11680=MRK0897 0.0263 V 15.13 14.86 14.73 14.75 39.4 22.7 CA
I 14.01 13.68 13.51 13.36 51.0 22.0 CA
J 12.79 12.55 0.00 11.82 43.2 20.9 N
H 12.12 11.86 11.75 11.17 52.5 20.5 N
K 11.90 11.69 0.00 11.62 35.7 19.8 N

∗Sources for which B and V profiles extracted with I-or J-band ellipse parameters.
x Isophotal radius is extrapolated, not interpolated.




