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ABSTRACT

The highly obscured radio-bright galaxy PKS 1343 —601 at Galactic coordinates of ([, b) = (30927, +1:8) has been suspected to mark
the centre of a hitherto unknown cluster in the wider Great Attractor region. As such it presents an ideal region for a search of galaxies
in the near-infrared (NIR) and an in-depth study of their colours as a function of extinction. A visual search of a ~30 square-degree area
centred on this radio galaxy on images of the NIR DENIS survey (I/K) revealed 83 galaxies (including two AGNs) and 39 possible
candidates. Of these, 49 are also listed in the 2MASS Extended Source Catalog 2MASX. Taking the IRAS/DIRBE extinction values
(Schlegel et al. 1998, Apl, 500, 525) at face value, the absorption in the optical (Ap) ranges from ~2™ to over 100™ across the Galactic
Plane. Comparing the detections with other systematic surveys, we conclude that this search is highly complete up to the detection
limits of the DENIS survey and certainly surpasses any automatic galaxy finding algorithm applied to crowded areas.

The NIR galaxy colours from the 7 aperture were used as a probe to measure total Galactic extinction. A comparison with the
IRAS/DIRBE Galactic reddening maps suggests that the IRAS/DIRBE values result in a slight overestimate of the true extinction
at such low Galactic latitudes, the inferred extinction from the galaxy colours corresponds to about 87% of the IRAS/DIRBE ex-
tinctions. Although this determination still shows quite some scatter, it proves the usefulness of NIR surveys for calibrating the

IRAS/DIRBE maps in the extinction range of about 2™ < Ap < 12™.
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1. Introduction

Various extragalactic large-scale structures are hidden behind the
dust and stars of the Milky Way, the so-called Zone of Avoidance
(ZoA), resulting in a poor understanding of the dynamics of the
nearby Universe; for a detailed overview see Kraan-Korteweg
& Lahav (2000), Kraan-Korteweg (2005), and the conference
proceedings “Nearby Large-Scale Structures and the Zone of
Avoidance” (Fairall & Woudt 2005). The Great Attractor (GA),
an extended mass overdensity in the nearby Universe, lies for
instance close to the crossing of the Supergalactic plane and
the Galactic plane. Its presence was inferred by the systematic
large-scale flow of elliptical galaxies (Lynden-Bell et al. 1988).
Applying the potential reconstruction method of the mass den-
sity field POTENT (Dekel 1994), Kolatt et al. (1995) found its
centre at (/, b, v) = (320°,0°,4000 km s‘l).

Close to the potential well of the GA lies the cluster
ACO 3627 (I,b,v) = (325°,—-7°,4848 kms™!), also called
the Norma cluster. A deep optical galaxy search (Woudt &
Kraan-Korteweg 2001) revealed this cluster to be as massive
and rich a cluster as the Coma cluster (Kraan-Korteweg et al.
1996; Woudt et al. 2005). It therefore most likely marks the
centre of the potential well of the GA. However, the GA is an
extended region of high galaxy density (about 40° X 40° on

* Table 2 and Appendix B are only available in electronic form at
http://www.aanda.org
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the sky, see Kolatt et al. 1995), and other clusters (rich and
poor) may well contribute substantially to this mass overdensity.
Identifying them is a challenge as the central part of the wider
GA area lies behind the thickest dust layer of the Milky Way.

About 10° from the Norma cluster, at ([, b) = (30977, +1°8),
lies the galaxy PKS 1343-601 with a recession velocity of
3872 kms™' (West & Tarenghi 1989). Near-infrared (NIR)
observations revealed PKS 1343-601 to be a giant ellipti-
cal galaxy, which often reside at the centre of galaxy clus-
ters. It is also one of the brightest radio sources in the sky
(McAdam 1991): its flux density is only surpassed by Cygnus A,
Centaurus A, Virgo A, and Fornax A. Two of these four radio
sources are situated at the centre of rich clusters, one in a smaller
cluster, and one in a group of galaxies (Jones et al. 2001). This
evidence motivated Kraan-Korteweg & Woudt (1999) to use dif-
ferent means to investigate whether PKS 1343 — 601 points to an-
other cluster in the GA region. Such a cluster would have a con-
siderable impact on the local velocity-field calculations.

Results are still controversial. A preliminary analysis of
the systematic deep H1 search for galaxies with the Parkes
Multibeam receiver found a concentration of galaxies in red-
shift space around this radio galaxy (Kraan-Korteweg et al.
2005b). A deep NIR search (JHK) of half a degree radius
and a deep I-band survey of 2 degrees around PKS 1343 -601
(Nagayama et al. 2004; Kraan-Korteweg et al. 2005a, respec-
tively) have revealed a distribution of galaxies consistent with a
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(medium-sized) cluster around PKS 1343-601. X-ray obser-
vations with ASCA have only revealed diffuse emission from
PKS 1343 -601 itself (Tashiro et al. 1998; see also the discus-
sion in Ebeling et al. 2002), which would rule out a rich cluster.

This paper presents the results of a search for galaxies based
on the NIR DENIS survey (Epchtein et al. 1997) in a much larger
but shallower area than the above ones. The advantages of using
the NIR to search for galaxies in the ZoA are manifold: (i) the
NIR is less affected by the foreground extinction than the opti-
cal (the extinction in the K-band is about 10% of the extinction
in the B-band); (ii) the NIR is sensitive to early-type galaxies,
which are tracers of massive groups and clusters (contrary to far-
infrared and blind HT surveys); (iii) the NIR shows little confu-
sion with Galactic objects such as young stellar objects and cool
cirrus sources.

In pilot studies, we assessed the performance of the
DENIS survey at low Galactic latitudes (Schroder et al. 1997;
Kraan-Korteweg et al. 1998; Schroder et al. 1999; Mamon et al.
2001). We tested the potential of the DENIS survey to detect
galaxies where optical and far-infrared surveys fail, i.e., at high
foreground extinctions and in crowded regions; we established
that the NIR colours of galaxies lead to values for the foreground
extinction; and we cross-identified highly obscured galaxies de-
tected in a blind HI search at |p| < 5°. Overall, both sys-
tematic NIR surveys DENIS (IJK; Paturel et al. 2003; Vauglin
et al. 1999) and 2MASS (JHK; Skrutskie et al. 2006; Jarrett
et al. 2000a) have proved their effectiveness in penetrating the
ZoA (Jarrett et al. 2000b; Rousseau et al. 2000; Schroder et al.
2000) — as long as the star density does not exceed a certain value
(Kraan-Korteweg & Jarrett 2005).

In the following, we will introduce the DENIS survey and the
implication of extinction on galaxy counts in general (Sects. 2
and 3, respectively). We then describe the search area and the
quality of the DENIS data (Sect. 4), and the methods of galaxy
and parameter extraction (Sect. 5). The catalogue data are de-
scribed in Sect. 6, Sect. 7 gives a detailed comparison with
the data of other searches and catalogues in this area, and in
Sect. 8 we investigate the extinction in this area using the de-
rived NIR colours. Conclusions are presented in the final Sect. 9.
Throughout the paper, we assume a Hubble constant of Hy =
70 kms~! Mpc~!.

A second paper will provide a detailed discussion of the lo-
cal environment of PKS 1343 -601 using the local galaxy den-
sity, the velocity distribution, and the X-ray luminosity to assess
its mass and contribution to the GA overdensity (Schroder &
Mamon 2007, hereafter Paper II).

2. The DENIS survey

The DENIS survey (DEep Near-Infrared Survey of the south-
ern sky) is a European joint program that simultaneously im-
aged the sky in the Gunn-i(0.82 um, hereafter 1), J (1.25 um)
and K (2.15 um, hereafter K) passbands with a resolution of 1"
in / and 3” in J and K (Epchtein 1997, 1998). The observations
were carried out between 1995 and 2001 with the dedicated 1 m
ESO telescope at La Silla (Chile). About 92% of the southern
sky (+2° < Dec < —88°) has been covered.

DENIS images have a field of view of 12’ x 12’. Exposure
times per field and band are 9 s. The observing mode consisted
of step-and-stare scans of 180 images in declination, resulting in
strips of 12’ x 30°. The overlap region between images are 1’ on
each side. Any given 12’ X 30° slot in the sky was usually ob-
served once and, depending on the quality of the images and/or
weather conditions of the previous observations, repeated.
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Fig. 1. Predicted galaxy counts in B, I, J, and K as a function of absorp-
tion in B, for highly complete and reliable DENIS galaxy samples and
a B; < 19™ optical sample.

The reduction process of the DENIS images consisted in bias
corrections and flat-fielding. The latter was done using an iter-
ative fitting of the pixel response over the night relative to the
mean over the image centre (Borsenberger 1997). The images
were then smoothed with kernels the size of which is a func-
tion of the wavelength of the spectral waveband. Objects were
extracted and measured with SExtractor (Bertin & Arnouts
1996). For the purpose of the analysis of the ZoA the star/galaxy
separation was, however, performed visually.

To ensure homogeneous quality over the whole survey, the
DENIS processing centre in Paris (PDAC) recently re-processed
all strips with the latest software of the pipeline. The limiting
magnitudes for point sources (at a sensitivity of about 307) are
1875, 165, 1375 for the I-, J-, and K-bands, respectively, while
the completeness limits for galaxy extraction at high Galactic lat-
itudes are roughly 1675, 1478, and 1270! (Mamon 1998, 2000).

3. Extinction effects on galaxy counts

In the ZoA, number counts of galaxies decrease due to the in-
creasing foreground extinction. This effect depends, however, on
wavelength. Using the formula given in Cardelli et al. (1989), the
extinction in the DENIS NIR passbands are

Ay = 0.45Ap Ay =021Ap Ax = 0.0945, (1)

directly implying that the decrease in number counts as a func-
tion of extinction will be considerably slower in the NIR than in
the optical. Figure 1 shows the predicted surface number den-
sity of galaxies as a function of Galactic foreground extinction,
using the DENIS IJK galaxy counts for their respective com-
pleteness limits as given in Mamon (1998), and for comparison
the b; galaxy counts of Gardner et al. (1996) in unobscured re-
gions at the detection limit of By, = 1970 of the deep B-band
search in this area (Woudt & Kraan-Korteweg 2001).

Figure 1 indicates that — given the above number counts
and completeness limits — the NIR becomes more efficient at
Ap 2 2™ than the optical in revealing galaxies in the ZoA.
The J-band seems the most efficient passband at intermedi-
ate extinctions (2™ < Ap < 12™), whereas K becomes su-
perior to J at A =~ 12™. As Kraan-Korteweg (2000) and

! The DENIS K-band limiting magnitude is bright because the
K background of the DENIS camera is high and dominated by thermal
emission of the instrument.
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Table 1. DENIS strips in the searched area.
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Slot Strip Date Obs.  RA (J2000) Image Nrs Bands PSF (1JK) Seeing Weather Astrom. Prior.
(D 2 (3 4 (5) (6) ) ® © (100 dn
4638 7641 02/04/99 1328 00.1 1252420 — 456 1JK 3.48 347 347 2 1 1 1
4639 7659 05/04/99 1329203 1256423 — 459 UK 273 310 332 1 1 1 1
4640 7652 04/04/99 13 30 40.1 1254 833 — 869 1JK 3.08 3.39 357 2 1 1 1
4640 9426 27/04/00 13 30 40.0 1631704 — 740 UK 2.62 314 3.15 1 4 1 2
4641 3625 03/03/96 13 31 60.0 435889 — 925 1JK 2.89 3.07 3.33 1 1 1 1
4642 2018 10/03/95 1333049 151274 - 310 -JK - - - - - - 3
4642 3823 02/04/96 13 33 20.0 476115 - 151 1JK 291 385 343 2 1 1 2
4642 7747 18/04/99 13 33 20.1 1275855 — 891 VK 292 314 3.19 1 1 1 1
4643 3981 02/05/96 13 34 40.0 508435 — 471 1JK 2.87 3.60 3.15 1 4 2 4
4643 9461 03/05/00 13 34 40.0 1638 871 — 907 UK 3.68 393 3.96 3 1 1 2
4643 9523 18/05/00 13 34 40.0 1652101 — 137 1JK 390 397 3.86 3 1 1 3
4643 10626 10/04/01 1334404 1889552 — 588 UK 2.88 320 3.26 1 1 1 1
4644 3586 25/02/96 13 35 60.0 428 563 — 599 1J- 2.89  3.02 - D 2 2 2
4644 6299 04/06/98 13 35 60.0 965242 — 278 I-K  3.37 - 3.49 2) 2 2 3
4644 6371 01/07/98 133559.3 981749 — 785 1JK 247 3.03 352 1 1 1 1
4645 7450 25/02/99 1337 20.2 1209 560 — 596 UK 3.50 359 336 3 1 1 2
4645 7462 27/02/99 1337 19.9 1212136 - 172 1JK 2.52 322 321 1 1 1 1
4646 3678 12/03/96 13 38 40.0 446502 — 538 1JK 2.89 3.19 3.65 1 1 1 1
4647 7514 08/03/99 13 40 00.0 1223679 — 715 UK 3.07 331 329 1 1 1 1
4648 4145 03/06/96 1341 20.0 542355 - 391 1JK 273 311 324 1 1 1 1
4649 1970 27/02/95 1342 23.1 142790 — 826 -JK - 3.09 3.55 - - - 3
4649 3737 21/03/96 1342 39.2 458518 — 554 1JK 290 394 327 1 1 1 1
4649 9418 26/04/00  134240.0 1630031 — 067 UK 340 361 3.66 3 1 1 2
4650 2056 23/03/95 1343 44.9 158110 — 146 -JK - 320 3.56 - - - 2
4650 6306 07/06/98 1343594 966517 — 553 UK 2.80 334 336 2 1 1 1
4651 4182 12/06/96 13 4520.0 549 360 — 396 1JK 2.85 3.18 3.61 1 1 1 1
4652 7527 10/03/99 13 46 40.1 1226 594 — 630 UK 292 303 3.14 €8 1 2 1
4653 7532 11/03/99 13 48 00.0 1227856 — 892 1JK 2.81 3.05 3.20 1 1 1 1
4654 7503 06/03/99 1349 21.0 1221263 — 299 UK 3.00 3.16 3.25 2 1 1 1
4655 2019 10/03/95 1350 24.2 151478 — 514 -JK - 291 3.10 - - - 2
4655 7497 05/03/99 13 50 40.6 1219 844 — 880 UK 3.09 325 343 2 1 1 1
4656 7491 04/03/99 13 52 00.7 1218448 — 484 1JK 335 346 3.53 2 1 1 1
4657 7484 03/03/99 13 53 20.1 1216911 — 947 UK 3.02 311 332 1 1 1 1
4658 6052 05/03/98 1354 41.1 924 158 — 196 1JK 2.56 3.06 344 (@))] 4 2 1
4659 5514 24/03/97 1355599 812511 — 547 UK 324 384 437 2 1 1 1
4660 4136 01/06/96 1357 20.0 540905 — 941 1JK 2.62 330 332 1 1 1 1
4661 3960 27/04/96 13 58 40.0 504268 — 304 UK 272 314 335 1 1 1 1
4662 3969 28/04/96 14 00 00.0 505951 — 987 1JK 2.66 3.38 3.31 (@))] 2 2 1
4663 5391 27/02/97 14 01 20.5 789933 — 969 UK 3.15 330 332 1 1 1 1
4664 3676 11/03/96 14 02 40.0 445934 - 970 1JK 371 375 4.01 2 1 1 1
4665 3976 29/04/96 14 03 60.0 507366 — 402 UK 2.83 392 335 1 1 1 2
4665 8071 24/06/99 14 04 00.2 1345712 — 748 1JK 342 372 3.5 3 1 1 1
4666 3952 26/04/96 14 05 20.0 502766 — 802 VK 248 328 329 1 1 1 1
Woudt & Kraan-Korteweg (2001) have shown, their diameter- Dec = —60°22’'58"”, J2000). To assess whether the still to be

limited (D > 0!2) optical ZoA surveys start to become incom-
plete at Ag 2 3™. Here, the J- and K-bands will allow a much
deeper penetration of the ZoA as long as the star density does
not swamp the fields.

These are very rough predictions and do not take into ac-
count any dependence on morphological type, surface brightness
(NIR surveys are for instance not very sensitive to late and/or
low surface brightness spirals), orientation, and crowding, all
of which may lower the number of actually detectable galaxies
(e.g., Mamon 1994; Kraan-Korteweg & Jarrett 2005). One of the
reasons we pursued this NIR in-depth study of galaxies behind
the Milky Way was to investigate this further.

4. Characteristics of the DENIS data in the cluster
area

The centre of our search area was put at the position
of the giant elliptical PKS1343-601 (RA = 13"46™575,

identified galaxies form a cluster around PKS 1343-601, we
have adopted a search radius that encompasses the equiva-
lent of at least one Abell radius at the redshift distance of
PKS 1343 - 601. The latter, defined as rapen = 1:72/z (Abell
1958) where z is the redshift, is rapey = 2225 for the radial ve-
locity of v ~ 3900 kms~' (West & Tarenghi 1989) of the radio
galaxy.

We have searched 29 DENIS slots of 37 images each. The to-
tal areal coverage amounts to ~29.8 square degrees (cf. Fig. 3).
Some of these slots have been observed more than once. In
this case the best quality observation was selected for the vi-
sual examination, but coordinates and photometry were deter-
mined from all images that were of useful quality. Table 1 gives
an overview of the observed slots and their characteristics.

Column I: slot number (according to their designation in
the sky).

Column 2: strip number (observations of a given slot
with a unique number according to the observing date). Strip
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numbers smaller than 3000 were part of the pre-survey (these
have no /-band counterparts, and the exposure time was slightly
larger); they were used for verification only since they are not
astrometrically and photometrically calibrated.

Column 3: date of observation (DD/MM/YY).

Column 4: central Right Ascension of the strip (J2000) (re-
call that each image has a width of about 12').

Column 5: image numbers for the searched area (only the
last three digits are given for the final image).

Column 6: observed passbands.

Column 7: half-flux radius as calculated by SExtractor
multiplied by 2 (an equivalent to the point-spread function, PSF).
The half-flux radii were determined from all stars in the mag-
nitude ranges 11M0 < I < 1570, 90 < J < 1370, and
770 < K < 1075 that do not lie within 50 pixels of the image
border.

The entries in the table are the geometric means of the half-
flux radii over the given images. The values are similar to, al-
though in the /-band roughly 0”7 greater than, the full width
half maximum (FWHM) in arcseconds of the PSF calculated by
PDAC. This is mainly due to the pixelization of the image.

Column 8: seeing quality as estimated from the photometry
of stars (cf. Appendix A). 1 stands for good seeing (photome-
try not affected), 2 for medium seeing (7"'-aperture photometry
is affected), and 3 for bad seeing (all magnitudes affected). The
numbers in brackets are an estimate of the seeing where the as-
trometry was insufficient for a statistical comparison of the pho-
tometry in the overlap regions.

Column 9: weather conditions. 1 indicates no clouds, 2 un-
known conditions, 3 possible clouds, and 4 clouds.

Column 10: astrometric quality of the strips. The DENIS
standard high accuracy of an rms of (2 is indicated with a 1,
lower accuracy with 2. For strips where astrometric calibration
failed we determined the coordinates from the DSS?-red images
(accuracy of about 2—-3").

Column 11: order of quality of strips with more than one ob-
servation (1 indicates the best strip, higher numbers designate
lower priorities).

All priority 1 strips, except strip 6052, had photometric
weather conditions. Lower quality images will have a system-
atic effect on the search results. It is unlikely to result in a loss
of large galaxies, but in an increase of uncertain galaxies due to
the blurring of faint stars into patches similar in appearance to
small and faint galaxies. The photometry of galaxies obtained
under adverse seeing conditions will obviously also have larger
uncertainties.

5. Galaxy extraction and parameters

Extended objects (“nebulae”) in general are either galaxies or
objects of Galactic origin (typically emission or reflection nebu-
lae). In crowded areas we also find many stars that are blended
into elongated objects, or groups of (unresolved) faint stars that
form a diffuse nebula-like patch. This is usually the main rea-
son why automatic searches for galaxies, like SExtractor, fail
at low latitudes. The sharp gradient in surface brightness with
radius can be used to distinguish blended stars from galaxies.
But if the stars are very faint and in addition the seeing condi-
tion is not very good, this criterion becomes less distinct even to
the eye.

We have visually examined all the images. This was done
with the DENIS visualisation package Denis3d by E. Copet. It

2 The STScI Digitized Sky Survey.
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is optimally suited to such a search for extended objects: apart
from the full image in a given band, it simultaneously displays
the I, J, and K zoomed-in images under the cursor. Using the
zoom-windows each whole image was systematically scanned.
The simultaneous inspection of an object in the 3 passbands fa-
cilitates the galaxy/star discrimination considerably as the rela-
tive appearance of highly-obscured galaxies in the three bands
varies compared to stars (cf. Fig. 1). To ensure homogeneity of
the search the same cut-values were applied to all images (min =
—30 ADU and max = 70 ADU, conforming to values of typically
—-4.6t010.80in I, —6.9 to 16.00 in J, and —4.4 to 10.20" in K).

We compared our results closely to the deep B-band cat-
alogue by Woudt & Kraan-Korteweg (2001, hereafter WKK;
Bim = 1970), i.e., our initial list of candidates was cross-
correlated with the B-band detections. We found that we had
missed a few low surface brightness galaxies. These generally
are very faint in the NIR, but we did recover them in hindsight.
They were subsequently added to our list and classified as BG.
Only one B-band galaxy was not visible in the NIR.

We also identified various extended Galactic objects; they
are discussed in more detail in Sect. 6.2. When classification as
a galaxy was not clear-cut, we labelled the object as an uncertain
galaxy.

The automatic extraction package SExtractor (Bertin &
Arnouts 1996) was used to derive IJK Kron-photometry for the
visually detected galaxies. SExtractor computes total magni-
tudes (“best”) as well as photometry in apertures of 3", 5, 7",
10”,20”, and 40”.

Colours were determined from the 7”-aperture magnitudes.
This aperture was chosen to minimise contamination by super-
imposed stars on the one hand and the variation in seeing condi-
tions on the other. Since the radial colour gradient is small in the
NIR (e.g., Moriondo et al. 2001; Rembold et al. 2002), the effect
of having different fractions of a galaxy within our fixed aperture
will be small and will introduce less uncertainty in the colour
than the increased star subtraction required for larger apertures.

By going back to the image, a careful analysis was made to
test whether SExtractor has deblended all objects in the vicin-
ity of the galaxy, and whether all the parameters agree with each
other. As a result we give quality parameters for the photometry
in each band, depending on whether the 7”-aperture and/or the
total magnitude are estimated to be uncertain or unreliable.

Although SExtractor computes semi-major and semi-
minor axes of an object, we have decided — for uniformity rea-
sons — to derive the diameters by other means since not all our
galaxies were extracted by SExtractor and some were con-
taminated by not-deblended stars. We employed the contour fa-
cility in ds9 (Joye & Mandel 2003) to measure the semi-major
axis Agsg out to isophotes of 21775, 20™5, and 1870 in the
I-, J-, and K-bands, respectively. The isophotes were selected
to be quarter integers close to values where the DENIS images
in the search area have similar noise characteristics.

To compare our diameters with the parameters calculated by
SExtractor we used the isophotal area parameter ISOAREA:

Aiso = \ISOAREA/7t/(B/A),

which is typically 2A (with an rms of 1”8). Figure 2 shows the
residuals (logAgs9 — logAiso) for each band. They agree well
for I and K, while the J-band shows a small but significant
deviation:

I: A(logA) = (0.04 £0.07)logAjs + 0.05 £ 0.05

J: A(logA) = (-0.18 £ 0.07) log Ajso + 0.20 = 0.06

K: A(logA) = (0.02+£0.07)logAjs + 0.03 £ 0.04.
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Fig. 2. The difference between the two estimates of the isophotal semi-
major axis as determined with ds9, A4y, and by SExtractor, A, is
plotted versus the logarithm of Aj, for each passband. The least squares
fit is plotted. Open circles (middle panel) indicate outliers removed in
a second fit.

Two objects in the J-band fit show more than 30 deviations
from the fit. In both cases the object is partly blended with
near-by stars which affects the automatic diameter extraction by
SExtractor. If we exclude these outliers the fit will improve
slightly to:

J: logAgso = (=0.12 £ 0.06) log Ajso + 0.14 £ 0.05.

These comparisons indicate that the isophotes of the semi-major
axes derived with ds9 agree well with the SExtractor limits
in the /- and K-bands, whereas in the J-band SExtractor goes
slightly fainter than p; = 20™5.

We have extracted magnitudes and diameters from all im-
ages where the respective object is visible (at a reasonable dis-
tance from the edge) and averaged those where the quality was
acceptable.

We estimated the morphological types by visually inspecting
all DENIS images as well as the DSS-red images. Fairly accu-
rate classifications are possible at low extinctions (a comparison
with the morphological types determined by WKK show good
agreement). With increasing extinctions the outer spheroid be-
comes more and more truncated and a distinction between types
more uncertain. At the highest extinction levels only the bulges
of galaxies remain visible, making it impossible to distinguish
between ellipticals and bulges of a spiral galaxies.

As a guide to the variation in dust content and the interpreta-
tion of the (absorbed) object parameters, the Galactic foreground
extinctions have been determined from the IRAS/DIRBE maps
by Schlegel et al. (1998). The colour excess E(B — V) has been
converted to Ap using Agp = Rp E(B—V), where Rp = Ry Ap/Ay,
Apg/Ay = 1.337 (Cardelli et al. 1989), and Ry = 3.1. Since the
extinction maps were measured at 100 microns and converted to
E(B - V) using Ry = 3.1, the extinction values presented here
are not very sensitive to an uncertainty in Ry. We present B-band
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extinction rather than /-band extinctions for easier comparison
with other works in the ZoA.

Note that the IRAS/DIRBE extinction maps are not prop-
erly calibrated at latitudes |b| < 5° and therefore only provide an
estimate. In Sect. 8, a first attempt was made at calibrating the
IRAS/DIRBE maps based on the reddened colours of the galax-
ies detected in this survey. Moreover, Schlegel et al. (1998) note
in their paper that far-infrared point sources have been removed
where source lists exists to correct for overestimates. This was
not done for our search region, and we have taken care to check
for possible point sources which could overestimate the local ex-
tinctions. No such source has been found in the search area.

Cameron (1990) has shown that to correct highly absorbed
isophotal magnitudes of galaxies it is necessary to apply both
a correction to the magnitude as well as a correction for the fact
that the angular diameter of an obscured object appears smaller
and therefore the isophotal magnitude appears fainter. Cameron
has determined the correction for diameters in the optical B-band
up to extinctions of Ag = 6™. The effect of extinction on the
SExtractor Kron magnitudes is more difficult to estimate: the
Kron “total” magnitude is the magnitude computed in an ellipti-
cal aperture aligned with the major axis found through the sec-
ond moments but whose size is proportional to the first moment
(Bertin & Arnouts 1996). The effect of extinction is to push the
entire galaxy intensity profile down by some factor, which means
that the detection isophote is smaller, hence the 1st order mo-
ment is smaller, meaning the Kron aperture is smaller, and the
derived magnitude is fainter.

To analyse this effect in detail was beyond the scope of this
paper, and we have not attempted a diameter correction for the
magnitudes. Throughout the paper extinction-corrected magni-
tudes mean a correction for magnitudes only, unless noted oth-
erwise. On the other hand, the colours given refer to a fixed aper-
ture where a diameter correction is unnecessary for all galaxies
larger than the aperture.

6. The catalogue

Table 2, which is available online at A&A, lists all the galax-
ies and galaxy candidates in the searched area. The columns are
as follows.

Column I: identity consisting of the lettering DZOA (for
DENIS-ZOA) followed by the DENIS slot number and a con-
secutive number for each initial candidate.

Column 2: total number of sightings of same galaxy (e.g., on
overlap regions or repeat observations). A plus denotes an addi-
tional observation from the pre-survey (these observations were
used for verification only).

Column 3: Right Ascension and Declination (J2000).
A colon after the coordinates indicates a lower positional accu-
racy (cf. Table 1). They were determined from the DSS-red im-
ages.

Column 4: Galactic longitude [ and latitude b in degrees.

Column 5: B-band extinction Ap as derived from the redden-
ing values E(B — V) of the IRAS/DIRBE maps (Schlegel et al.
1998) using Ag = 4.14 E(B — V). Note that the extinction val-
ues are not calibrated for |b| < 5° and may be unreliable. For
the subsequent analysis, the extinctions in the NIR bands were
calculated using Egs. (1) in Sect. 3.

Column 6: classification of the candidate: DG stands for
DENIS galaxy; UG stands for an uncertain galaxy; BG indicates
a galaxy that was identified after consulting the WKK catalogue.
NG stands for a B-band galaxy that was found to be non-galaxian
with DENIS.
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Column 7: visibility of the galaxy in the B-, I-, J-, and
K-bands respectively, where 1 stands for a positive identification
and O for a non-detection.

Column 8: morphological type of the galaxy as estimated
from the appearance in all three NIR passbands as well as the
DSS-red image. “E”: elliptical galaxy; “S”: spiral galaxy (with
no possible differentiation between early- and late-type spiral);
“SE”: early-type spiral; “SM” medium-type spiral; “SL”: late-
type spiral (including irregulars). A question mark is given if
a distinction between an elliptical galaxy and the bulge of a spiral
galaxy was not possible. A dash is used where the object is not
a galaxy (class NG).

Columns 9-11: total magnitudes and errors in /, J, and K,
as derived using SExtractor (with the MAG_AUTO parameter).
Note that a galaxy may be visible in one of the NIR bands but
have no magnitudes depending on the ability of SExtractor to
detect or deblend the object from its neighbours.

Columns 12—14: the colours and errors obtained from the
7" -aperture magnitudes as derived using SExtractor and cor-
rected for reddening using the DIRBE/IRAS extinction values:
(I-0°, (I-K)°, and (J - K)°.

Column 15: quality of the photometry for the /-band (first
digit), J-band (second digit), and K-band (last digit): 0 means
good photometry, 2 uncertainty in the 7”-aperture magnitude,
3 uncertainty in the total magnitude, and 4 uncertainty in both.
5 means the 7”-aperture magnitude is unreliable, 6 stands for
unreliability in the total magnitude, and 7 means both are
unreliable. A 9 indicates that the strip was non-photometric
(strip 6052) and all photometry is unreliable (the estimated
extinction due to the clouds in this case is ~0m25-073).
Magnitudes with quality parameters 5-9 have been excluded in
the further analysis.

Columns 16—18: the major diameters of the galaxies in I,
J, and K in arcseconds, derived at an isophote of 21775, 2075,
and 1870, respectively. These isophotes have a comparable back-
ground noise in all three bands across the entire search area.

We discovered 83 galaxies (plus 38 uncertain candidates) on
the 1073 searched images. 79 (33) of them are visible in the
I-band, 82 (35) in J, and 67 (25) in K. Figure 3 shows the dis-
tribution of the detected galaxies: filled circles stand for definite
galaxies, open circles show uncertain candidates. Crosses denote
Galactic objects. The contours depict the extinctions at Ag = 2™,
3m, 5m 10™,20™, 30™, 50™, and 60™, as indicated.

6.1. Notes on individual objects

In this section we describe some particularly interesting galax-
ies. Thumbnail images of these galaxies are presented in Fig. 4
with the /-, J-, and K-band image from left to right. The name
of the galaxy is printed at the top and the B-band extinction and
Galactic coordinates at the bottom. The J- and K-band images
have been smoothed, and the cut values have been calculated
separately for each image in dependence of the background.

DZ0A4641-06 and DZOA4645-13: both these objects, classi-
fied as uncertain galaxies, have very high extinctions (Ap =
39™ and 24™, respectively). They are only visible in the
K-band and could be Galactic nebulae (e.g., HII regions).
However, Galactic objects generally also have very red stars
in the immediate surroundings (cf. images in Appendix B),
which is not the case here. Moreover, an intrinsically bright
galaxy at the cluster distance would indeed still be visi-
ble in the K-band: the extinction-corrected magnitudes are
K° = 88 and 8™3, respectively. For comparison, the central
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Fig. 3. Distribution of galaxies (circles) and Galactic objects (crosses)
in the searched area (filted rectangle). Filled circles are galaxies visible
with DENIS, and open circles stand for uncertain galaxies. Extinction
contours according to the IRAS/DIRBE maps are displayed as labelled.
The galaxy PKS 1343 -601 (I = 309°7,b = +1°8, Ap = 1273) is located
close to the centre.

elliptical galaxy is only slightly brighter at K = 80, which
would mean that these two galaxy candidates could lie at the
distance of the cluster or closer.

The image of DZOA4645-13 indicates that it may even con-
sist of a pair of galaxies; note, however, that the photometry
refers to a single object.

DZ0A4652-04/PKS1343-601: the giant elliptical galaxy in
the centre of the search area has an extinction corrected
K-band magnitude of 870 and is the brightest galaxy (af-
ter extinction correction) in the whole search area. Since this
galaxy is not visible on the ESO/SERC B-band plates we
have derived an extinction-free B-band magnitude of ~1178
using (B — K)° = 383 (Girardi et al. 2003) for elliptical
galaxies.

Tashiro et al. (1998) present ASCA observations of
the galaxy and its surroundings. They have also ob-
served PKS 1343 -601 with XMM. Both observations show
a point-like emission from the galaxy centre, indicating it to
have an active nucleus. A faint jet to the south-east in the di-
rection of the radio lobes is clearly visible on the XMM and
Chandra images. There is also faint diffuse emission con-
nected with the galaxy. This is interpreted by Tashiro et al.
as emission due to inverse Compton scattering in the radio
lobes. It remains uncertain, whether part of the diffuse X-ray
emission could actually be due to hot galaxy cluster gas. This
will be discussed more deeply in Paper II.

To determine an X-ray flux for the galaxy, we used the
XMM data from the three cameras (37 ks). We fitted
a power law modified by absorption to the spectrum (it
shows a negligible Fe line), and find a photon index of
1.58 + 0.02, and a hydrogen column density of Ny =
(1.65 + 0.03) x 10?2 cm™2. We derive an unabsorbed X-ray
flux [1—10 keV] of 7.66 x 107! erg cm™2 s! with a re-
duced y? of 1.0. This leads to an integrated bolometric lu-
minosity of 4.1 x 10%? h7 erg s~!. The latter is suggestive
of a weak AGN (cf. DZOA4653- 11 below). Adopting the
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Fig.4. I-, J-, and K-band images (left, middle, and right hand column, respectively) of the galaxies discussed in Sect. 6.1; the names are given
at the top, B-band extinctions and Galactic coordinates at the bottom of the respective row of images of the galaxy. The minimum and maximum
cut values for the /-band are 1.0 and 300, respectively, for the J-band they are 0.05 and 70, respectively, and for the K-band they are 0.1 and 70,

respectively.

above derived B-band magnitude we find log Lp/Lo = 11.0
and log Lx/Lp = 31.6. Note that this value depends on the
adopted (B — K) colour (a change of 071 leads to a change

of 0.1 in log Lg/L).

DZ0A4653-09: this is the second largest galaxy within the
cluster centre area. With an extinction corrected K-band
magnitude of 9™ 1 it is about 1™ fainter than PKS 1343 -601.
The extinction for both galaxies is very similar, but while
PKS 1343 -601 is visible in all passbands, DZOA4645-13 is

only visible in the J- and K-bands. This suggests a lower sur-
face brightness than for elliptical galaxies. DZOA4653-09 is
therefore more likely to be an early or medium type spiral: in

the K-band the bulge is quite distinct and shows an elongated

faint halo.

This galaxy was not detected in the blind HI1 Parkes
Multibeam survey of the ZoA (Schroder et al. 2005; Henning
et al. 2005); it is therefore unlikely to be an HI-rich spi-
ral at the cluster distance. On the other hand, being close
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to the centre of the suspected cluster, this galaxy may be
H 1-deficient.

DZ0A4653-11: this galaxy was discovered in the Galactic
Plane optical identification programme of XMM-Newton
serendipitous sources carried out by the Survey Science
Centre (Motch et al. 2003; Watson et al. 2001). It was iden-
tified as a highly obscured AGN by Michel et al. (2004)
though a significant part of the extinction is Galactic. It
also has an entry in the serendipitous 1XMM catalogue
(XMM-Newton Survey Science Centre 2003).

A deep I-band image obtained for the optical identifica-
tion programme shows a bright bulge and very faint halo,
which implies an early type spiral galaxy (see Fig. 1 in
Piconcelli et al. 2006). The optical spectrum shows a promi-
nent He line. Together with the [N 1I] lines (11 6548, 6583)
and [S1] line (16731) this provides a heliocentric velocity
of v = 3628 + 12 kms™!, putting DZOA4653-09 right at
the cluster distance (see also the velocity determinations in
Schroder et al. 2005; Masetti et al. 2006; and Piconcelli et al.
2006).

The XMM-Newton spectrum is highly absorbed due to both
intrinsic as well as Galactic absorption: using as a simple
model a power law modified by absorption and a faint iron
line (44 eV equivalent width), we found a photon index of
1.20 £ 0.02 and a hydrogen column density of Ny = (2.02 +
0.04) x 10?2 cm~2. The Galactic column density at this point
is only Ny = 1.07 x 10?> cm™2, hence there is significant
intrinsic absorption (cf. PKS 1343 -601).

Piconcelli et al. (2006) discuss this galaxy in more detail.
They conclude that DZOA4653-09 is likely to be an interme-
diate Seyfert. Their more complex model gives an absorbed
X-ray flux [1-10 keV] of 3.72 x 107! erg cm™ s~! with
areduced y? of 0.94. According to Elvis et al. (1994) the in-
trinsic hard band luminosity (L;-j¢) is about 3% of the bolo-
metric luminosity for quasars, but Gandhi & Fabian (2003)
find a value closer to 10% for Seyferts. Using the latter we
derive a bolometric luminosity of 1.5 x 10* h;g erg s\
We estimate the B-band magnitude to be 1370 using the
extinction-corrected K-band magnitude of 9748 and the
colour (B — K)° = 3750 (Girardi et al. 2003) for early-type
spiral galaxies which is corrected for Galactic extinction as
well as internal absorption (we assume the internal absorp-
tion to be negligible in the K-band). We find log Lg/L, =
10.5 and log Ly /Lg = 33.7, a typical value for AGNs.

DZ(0A4655-08: this galaxy is the only one in the entire search
area that was found in the B-band but is not visible on the
DENIS images. For completeness reasons we have included
it in our catalogue. DZOA4655-08 is a late type spiral and
lies at a low extinction of Az = 2™5. This is consistent with
the predictions in Fig. 1 to find more galaxies in the optical
than in the NIR at low extinctions levels (Agp < 272; note
this limit depends quite strongly on morphological type and
surface brightness).

6.2. Galactic objects

Separating Galactic objects from galaxies at high extinction lev-
els can be confusing: Galactic nebulae, like galaxies, can be
bright at longer wavelengths, either because of the large ex-
tinction or because of their intrinsically very red colours (e.g.,
young stellar objects). Most of them are found at very low lat-
itudes and very high extinctions (A > 50™) and because of
this are unlikely to be galaxies, but some were found at lower
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extinctions. We used similarities in form and colour in compar-
ison with other Galactic objects and definite galaxies to classify
cases at medium extinctions. In addition, a couple of Planetary
Nebulae were found at low extinctions. These can be usually
recognised by their sharp and sometimes irregular edges.

We have listed all objects believed to be Galactic in Table 3,
and thumbnail images of them are shown in Appendix B of the
A&A online version. Columns 1-7 are as described in Table 2.
The coordinates are either the estimated centre of the nebulosity
or indicate the most prominent feature connected with it. Note
that the extinctions given in Col. 5 are total extinctions along the
line-of-sight through our Galaxy, i.e., the actual extinction for
a Galactic object can be anywhere between zero and the total
extinction. Where possible, the classification in Col. 6 indicates
Planetary Nebulae (PN), reflection nebulae (RN), HII regions,
and young stellar objects (YSO) which show one or several very
red stars and some diffuse emission connected with it. The vis-
ibility in the B-band in Col. 7 refers to the SSS*-blue images.
Column 8 gives the name in the literature as found with NED*:
2MASX stands for the 2MASS” all-sky extended source cat-
alogue (Two Micron All Sky Survey team), PMN for Parkes-
MIT-NRAO Radio Survey (Griffith et al. 1994), AM for Arp
& Madore (1987), and KK for Karachentseva & Karachentsev
(2000).

7. Comparison with other catalogues

We have searched NED for known galaxies in our search area.
Apart from 2MASS and WKK counterparts only few others had
been observed before, most of them in the radio. They are all
listed in Table 4. For quick reference we repeat the DENIS-ID
(Col. 1), coordinates (Col. 2), extinction (Col. 3), class (Col. 4),
and visibility (Col. 5) from the Cols. 1, 3, 5-7 in Table 2, respec-
tively. Column 6 gives the 2MASS-ID from the extended source
catalogue (Two Micron All Sky Survey team 2003); Col. 7
gives the WKK name and the last column gives other IDs from
other catalogues. These are IRAS for the IRAS Point Source
Catalog (IRAS PSC; Joint IRAS Science Working Group 1988),
PMN for Parkes-MIT-NRAO Radio Survey (Griffith et al. 1994),
HIZOA for Juraszek et al. (2000), HIZSS for the HI Parkes ZoA
Shallow Survey (Henning et al. 2000), NW04 for Nagayama
et al. (2004), PKS for the Parkes Catalog of radio sources
(Wright & Otrupcek 1990) 4U for the Fourth Uhuru Catalog of
X-ray Sources (Forman et al. 1978), and 1XMM for the First
XMM-Newton Serendipitous Source Catalogue (XMM-Newton
Survey Science Centre 2003).

7.1. B-band

The WKK catalogue lists 35 galaxies within our search area.
One galaxy (WKK2589, DZOA4655-08) is not visible on the
DENIS images. It is a small, very low surface brightness galaxy,
probably Sm or Irr. Five B-band galaxies, all classified as uncer-
tain galaxies by WKK, were identified as (blended) stars with the
higher spatial resolution of the DENIS /-band images (they are
classified as NG in Table 2). Figure 5 shows the WKK galaxies
as plus signs overlaid over the plot shown in Fig. 3.

As expected from Fig. 1, most B-band galaxies are found in
the low extinction regions. The highest extinction for a B-band
galaxy in the searched area is Ag = 572 (DZOA4641-07,

3 The SuperCOSMOS Sky Survey (Hambly et al. 2001).
4 the NASA/IPAC Extragalactic Database.
> seehttp://irsa.ipac.caltech.edu/Missions/2mass.html
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Ident. N RA (J2000) Dec Gal{ Galb AR' Class Visibil. Other name
1) 2) (3a) (3b) (4a) (4b) (5 (©) 7 ®

DZOA4638-16 1 132708.5 -620317 307.10 0.53 289 .. 0001 2MASXJ13270813-6203201
DZOA4638-13 2 1327104 -620505 307.10 0.50 28.1 0011
DZOA4641-10¢ 2 1332124 -602533 30794 2.05 125 .. 1111
DZOA4641-12 5 1332309 -624506 307.61 -0.25 127.6 HI? 0111
DZ0OA4642-09 6 1332314 -630522 30756 -0.59 500 HII 0011 PMNJ1332-6305
DZOA4642-07 3 1332488 -602644 308.02 2.02 21.0 YSO 1111 2MASXJ13324576-6026565, AM1326-601
DZOA4647-04 1 1340264 -614757 308.69 0.52 100.8 YSO 0001
DZOA4648-07 1 134057.6 -614544 308.75 0.55 1134 0011 2MASXJ13405761-6145447
DZ0OA4649-10 3+ 1341548 -620743 308.79 0.17 399 .. 0111
DZOA4650-12 4++ 1344393 -620531 309.12 0.14 942 HII 0001
DZOA4651-13 1 1345424 -620032 309.25 0.20 46.0 0001
DZO0A4652-10" 1 134620.8: -624802: 309.16 -0.59 572 .. 0111 2MASXJ13462058-6247597
DZ0A4652-09 1 1346 37.4: -623927: 309.22 -046 1119 HI? 0011 2MASXJ13463702-6239303
DZ0OA4655-12 1 1350354 -614018 309.89 0.40 1434 YSO 0011 2MASXJ13503488-6140199, (PMNJ1350-6141)
DZOA4655-11 2 135041.8 -613509 309.92 048 151.6 YSO 0001
DZ0A4655-09¢ 1 135102.6 -613015 30998 0.55 77.0 0011 2MASXJ13510266-6130150
DZ0OA4655-10 2 1351147 -613235 30999 0.51 975 0011
DZ0A4656-08¢ 1 1351379 -613907 310.01 0.39 113.2 .. 0111
DZ0A4656-06 1 135159.8 -611541 310.15 0.76 605 HII? 0001 2MASXJ13515956-6115394
DZOA4657-05 2 1352373 -621900 309.97 -028 558 .. 0011
DZ0OA4657-06 2 1353233 -603348 31048 140 11.2 PN 1111
DZ0OA4658-07 1 1354 159: -621346: 310.18 -024 76.5 RN 1111 KK2000-60
DZ0A4661-02 2 1358 13.8 -585431 31148 2.85 44 PN 1111
DZ0OA4661-05 1 1358239 -612145 31087 047 57.1 .. 0001
DZOA4664-05 2 140236.2 -610544 31143 0.60 572 HII? 0011 2MASXJ14023620-6105450
DZ0OA4664-04 1 1402529 -604827 311.54 086 29.0 .. 0011
DZOA4664-06 1 1402529 -620722 311.18 -040 93.6 HII? 0001

¢ While this object shows two apparent point sources in the K-band, the B- and /-bands clearly show an elongated compact extended emission

with the brightest part positioned on one of the point sources.

b This object shows diffuse emission, as well as clumps, and possibly a dust lane. It could be a PN or a YSO seen on-edge.
¢ Very faint, it seems to show comparable features to DZOA4652-10 and DZOA4656-08.
4 An extremely bright point source in the K-band, is also shows diffuse and clumpy extended emission and possible a dust lane in all bands.

WKK2301). The completeness limit for B = 1575 and
DY = 60" of the WKK-catalogue is Az = 3™ (Woudt &
Kraan-Korteweg 2001).

The B-band magnitudes are isophotal and comparable to
the B,s magnitudes. To derive (Galactic) extinction-corrected
colours (B—1)°, (B—J)°, and (B — K)° for our galaxies we have
therefore used the total /-, J-, and K-band Kron-magnitudes.
Note that these are more uncertain than colours from a fixed
aperture due to problems with star subtraction. In addition, at
high extinctions it is necessary to correct the diameters as well as
the magnitudes (Cameron 1990). However, the diameter correc-
tion for NIR data has not been investigated to date (cf. Sect. 5);
hence, we have only applied a magnitude correction. Since the
diameter correction affects mainly the disk we have not at-
tempted to derive colours for the SL-types.

The mean corrected colours, the standard deviation, and the
number of galaxies are given in Table 5 along with respective
values taken from Girardi et al. (2003; field and group galaxies)
and from Moriondo et al. (2001; galaxies in the Pisces-Perseus
cluster), where the latter two are corrected both for Galactic ex-
tinction as well as for internal absorption. Since Moriondo et al.
give only NIR photometry we have extracted the two correc-
tion terms as well as the corrected B- and /-band data from the
LEDAZ® database. Both samples agree very well for (B — K), de-
spite the large difference in the number of galaxies.

¢ the Lyon-Meudon Extragalactic DAtabase, see

http://leda.univ-lyonl. fr.

‘We have not attempted to correct our data for internal absorp-
tion since the inclinations, as well as the morphological classifi-
cations, are uncertain at these high foreground extinction levels.
We therefore turned this correction off for the Moriondo et al.
sample (see last entry in Table 5) to better compare it with our
sample. The colours agree reasonably well within the errors, ex-
cept for the sample of elliptical galaxies where only a couple
of galaxies contribute to the mean value: the standard deviation
for the two ellipticals in our sample is very small and they are
clearly not representative.

The colours of our SM-sample are nominally redder than the
colours of our SE-sample. On the other hand, the standard de-
viations of the two subsamples are at least twice as large as the
ones for the Moriondo et al. samples. Obviously, this effect is
partly due to the large uncertainties in morphological types of
our sample. In addition, while for large samples the statistical
mean is little affected by the (unknown) individual inclination-
dependent corrections, small samples may be highly biased, and
the statistical means as well as the scatter may vary widely solely
due to a different distribution in inclinations.

Consequently, we can only say that the colours of these
two (small) subsamples appear to be similar. For example, if we
include the colours of one galaxy found south of our search area
(WKK2503 at [ = 308241 and b = —3°38) to the SM-sample,
we find (B — I)° = 1.43 instead of 1.70, (B — J)° = 2.53 instead
of 2.82, and (B — K)° = 3.59 instead of 3.93, which agrees much
better with the Moriondo et al. colours.
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Table 4. Cross-identifications with other catalogues.

Ident. RA (J2000) Dec Ap Class Visibil. 2MASX WKK Other names
@ (2a) (2b) 3 ® &  © Q) ®

DZ0OA4638-04 1327203 -575208 28 DG 0111 J13272018-5752081
DZOA4638-09 132725.1 -582028 26 DG 0111 J13272507-5820282
DZ0OA4638-03 1328 10.0 -574109 30 DG 0111 J13280986-5741102
DZOA4638-11 1328 10.3 -602259 50 DG 0111 J13281021-6022580
DZOA4638-10 1328 11.0 -592509 31 DG 0110
DZOA4638-06 1328154 -575521 27 DG 0111
DZ0OA4638-01 132837.1 -574219 29 DG 1111 J13283697-5742188 WKK 2267
DZOA4639-07 1328 44.4 -580332 28 UG 0110
DZ0OA4639-06 132849.7 -580321 277 DG 1111 J13284958-5803228 WKK 2271
DZO0OA4639-19 1329003 -58 5530 26 BG 1110 WKK 2274
DZ0OA4639-02 132901.7 -573732 30 DG 0110
DZOA4639-14 1329104 -594227 41 UG 0110
DZ0OA4639-01 1329 14.7 -57 3706 31 UG 0111
DZOA4639-03 1329 16.1 -57 3956 29 DG 0111 J13291609-5739562
DZ0OA4639-05 132917.7 -57 5603 277 DG 1111 J13291753-5756032 WKK 2278
DZOA4639-10 1329258 -5907 11 26 DG 0111
DZ0OA4639-09 132933.2 -585054 3.0 DG 1111 J13293316-5850552 WKK 2281
DZO0OA4639-08 1329409 -584930 31 DG 0111
DZOA4639-16 1329 50.5 -60 44 05 58 UG 0111
DZOA4639-13 1329519 -592819 3.1 DG 1111 WKK 2285
DZO0OA4640-05 133013.4 -5908 34 31 DG 0111
DZO0OA4640-03 133034.6 -582924 34 DG 1111 J13303446-5829247 WKK 2292
DZOA4640-02 133109.6 -5809 45 28 DG 0111 J13310962-5809453
DZ0OA4641-01 13 3133.3 -57 5004 2.7 DG 1111 J13313318-5750054 WKK 2300
DZOA4641-04 13 3136.6 602237 58 UG 0011
DZ0OA4641-02 133143.7 -575311 28 DG 1111 J13314368-5753125 WKK 2303
DZOA4641-06 1332033 -630506 385 UG 0001
DZ0OA4642-04 1333 11.8 -584922 40 DG 1111 WKK 2327
DZO0OA4642-01 133339.2 574742 28 DG 1111 J13333914-5747422 WKK 2334
DZ0OA4642-06 133347.6 -590307 39 DG 1111 WKK 2336
DZ0OA4642-02 1333582 -580029 32 DG 1111 WKK 2338
DZ0OA4644-04 13 3526.0 -59 1438 41 UG 0111
DZ0OA4644-02 13 3530.1 -57 5347 34 DG 0110
DZ0OA4644-01 133608.1 -57 3748 27 DG 0111
DZO0OA4645-01 133705.0 -580240 31 DG 0111
DZOA4645-14 1337152 -573711 277 BG 1110 WKK 2386
DZOA4645-13 133720.7 -632812 243 UG 0011
DZ0OA4645-09 1337247 -585221 45 DG 1111 J13372458-5852216 WKK 2390
DZO0OA4645-04 1337319 -58 0801 31 DG 0111
DZ0OA4645-08 13 3732.8 -585004 45 DG 1111 J13373272-5850056 WKK 2392
DZOA4645-10 1337329 -5854 14 45 DG 0111 J13373282-5854136 IRAS 13342-5830 PMN J1337-5854
DZ0OA4645-03 13 3744.1 -58 0637 30 UG 0111
DZOA4645-05 1337443 -581326 35 DG 1110 WKK 2397
DZ0OA4645-02 13 3751.3 -580059 29 DG 0110
DZ0OA4645-07 133759.2 -58 3055 47 DG 0111 J13375912-5830556
DZ0OA4646-01 13 3803.3 -58 1427 35 UG 0111
DZOA4646-03 1338085 -584519 41 DG 0111 J13380855-5845197
DZ0OA4646-04 13 3816.6 -5900 15 43 DG 0111
DZO0OA4646-06 13 3821.7 601702 90 DG 0111
DZ0OA4647-03 133917.6 -59 04 46 43 UG 0111
DZ0OA4647-01 13 3939.7 -58 04 00 35 DG 0111 J13393970-5804007
DZOA4647-02 1339527 -574217 26 DG 1111 WKK 2435
DZOA4649-02 1341 54.8 -58 4828 39 DG 0111 IRAS 13386-5832 HIZOA J1341-58
DZ0OA4649-07 134209.8 -610818 120 DG 0011
DZOA4649-06 1342296 -610123 130 DG 0011 HIZSS 082 HIZOAJ1342-61
DZ0OA4649-03 134235.6 -593318 67 UG 0110
DZO0OA4649-01 1342599 -573906 25 DG 1111 WKK 2483
DZOA4650-09 134403.7 -601935 104 DG 0111 J13440358-6019350
DZO0OA4650-01 134436.5 -581310 39 DG 0111
DZOA4651-05 1345002 -592217 62 UG 0110
DZOA4651-02 134517.7 -58 1201 35 DG 0110
DZOA4651-08 1345253 -602914 119 UG 0011 NWO04-03
DZO0OA4651-06 13 4550.7 —60 09 05 82 DG 0111 J13455154-6009067 NWO04-08
DZOA4652-01 134640.3: -573950: 23 UG 0111
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Ident. RA (J2000) Dec Ap Class Visibil. 2MASX WKK Other names
@ (2a) (2b) 3 ® &  © Q) ®

DZOA4652-04 134648.9: —-602429: 123 DG 0111 J13464910-6024299 NWO04-24 PKS 1343-601 Centaurus B
DZOA4652-02 134657.3: -581019: 33 DG 0110 HIZOA J1347-58
DZOA4653-09 1347185 -603413 122 DG 0011 J13471848-6034133 NWO04-38
DZOA4653-03 1347323 -584745 38 UG 0110
DZOA4653-11 1347362 -603704 120 DG 0111 NWO04-45 4U 1344-60 1XMM J134736.1-603704
DZOA4653-04 1347382 -585215 43 UG 0110
DZOA4653-01 1347 44.1 -582638 38 UG 0111
DZOA4653-07 1348275 -601147 107 DG 0111 NWO04-51
DZOA4654-03 1349 04.0 -582734 32 UG 0111
DZOA4654-04 1349413 -574840 26 NG 1100 WKK 2559
DZOA4654-02 134946.1 -581304 26 DG 1111 J13494605-5813040 WKK 2562
DZOA4654-01 1349499 -573725 25 DG 1110 WKK 2564
DZOA4655-01 135021.3 -581712 29 DG 0111 J13502126-5817121
DZOA4655-04 135047.0 -592308 60 DG 0111 J13504691-5923083
DZOA4655-07 135051.8 -574302 26 NG 1110 WKK 2586
DZOA4655-03 1350553 -590829 41 DG 0111
DZOA4655-02 13 5056.5 -582746 35 DG 0111
DZOA4655-08 135103.5 -574715 2.6 BG 1000 WKK 2589
DZOA4656-01 1351319 -582301 30 DG 0111
DZOA4656-04 1351339 -6007 17 92 UG 0111
DZOA4656-03 13 5138.6 -583515 4.1 DG 1111 J13513848-5835153 WKK 2596 IRAS 13483-5820 HIZSS 084 HIZOA J1351-58
DZOA4656-02 13 5139.8 -582648 32 UG 0100
DZOA4657-03 1352554 -580959 23 UG 0111
DZOA4657-04 135308.7 -581259 24 UG 0110
DZOA4657-02 1353 32.4 -574930 27 DG 0111
DZOA4657-01 135334.1 -574910 27 DG 0111 J13533399-5749098
DZOA4658-06 135418.1: -595614: 10.1 UG 0110
DZOA4658-04 135423.1: -580630: 2.5 DG 0111 J13542319-5806299
DZOA4658-03 13 5427.3: -580735: 2.6 DG 1111 J13542749-5807328 WKK 2660
DZOA4658-01 1354 38.5: -574111: 23 DG 1110 WKK 2669
DZOA4658-05 135439.5: -583107: 34 UG 0111
DZOA4659-13 135518.4 -580532 28 UG 0111
DZOA4659-11 135529.0 -57 3859 24 BG 1110 WKK 2684
DZOA4659-10 1355295 -573526 24 BG 1110 WKK 2686
DZOA4659-01 135543.5 -574838 29 UG 0111 J13554342-5748384
DZOA4659-02 1356 07.7 -585221 38 UG 0111
DZOA4659-05 135609.7 -5946 14 82 UG 0111
DZOA4660-06 1356429 -591116 5.1 NG 1111 WKK 2708
DZOA4660-02 1356 52.3 -57 5153 25 DG 1111 WKK 2714
DZOA4660-05 135701.5 -591235 54 DG 0111 J13570135-5912362
DZOA4660-03 1357 06.7 -580243 29 DG 0111
DZOA4660-01 1357 08.2 -574409 26 UG 0111
DZOA4660-04 1357 46.6 -58 0701 30 DG 0111 J13574653-5807028
DZOA4661-04 135840.7 -5818 13 3.6 NG 1110 WKK 2755
DZOA4661-03 1358 52.6 —594547 89 UG 0111
DZOA4661-01 1358 57.0 -584602 43 DG 1111 J13585694-5846014 WKK 2764
DZOA4662-02 135935.7: -582549: 45 UG 0111 J13593587-5825489
DZOA4662-03 140001.9: -582906: 48 UG 0110
DZOA4662-01 1400 04.0: -575002: 2.7 DG 1111 WKK 2785
DZOA4662-04 140010.9: -591235: 53 UG 0110
DZOA4662-07 140026.9: —601831: 154 UG 0011
DZOA4663-05 1400339 -593232 66 DG 0111
DZOA4663-02 1400 55.3 -57 3723 29 DG 0110
DZOA4663-01 1400 55.8 -57 3728 29 DG 0110 J14005571-5737279
DZOA4663-04 140125.6 -583737 44 DG 0111
DZOA4663-03 1401354 -583222 43 UG 0110
DZOA4664-03 140242.0 -57 4408 33 NG 1100 WKK 2872
DZOA4664-02 1403 11.2 -580620 36 DG 0111 1J114031094-5806201
DZOA4665-02 1403 13.8 -5807 13 36 DG 0111 1J14031384-5807141
DZOA4665-03 1403 57.5 -580949 40 UG 0111
DZOA4665-01 1404 21.0 -57 4333 29 DG 0111 J14042102-5743339
DZOA4666-01 1405359 -593219 85 UG 0111
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Fig. 5. Same as Fig. 3, but with B-band galaxies (plus signs) from Woudt
& Kraan-Korteweg (2001) overlaid.

Table 5. Comparisons of colours.

(B _ [)O,C(m' (B _ J)O,corr (B _ K)O,corr
mean o n mean o n mean o n
This work (with Galactic extinction correction only):

Type

E 231 0.01 2 3.60 020 2 440 0.03 2
SE 1.70 0.74 7 2.63 093 7 353 121 6
SM 1.70 0.71 9 2.82 084 8 393 080 6
Girardi et al. 2003 (with full corrections):

E+S0 3.83 0.03 145
S0+SE 3.79 0.03 157
SM 2.98 0.03 507
Moriondo et al. 2001 (with full corrections):

E 2.40 1 2.86 047 3 380 046 3
SE 1.81 0.28 4 2.53 020 8 350 036 8
SM 1.41 0.38 15 223 032 17 3.07 034 17
Moriondo et al. 2001 (with Gal. extinction correction only):

E 2.40 1 2.87 048 3 381 047 3
SE 2.06 033 4 2.81 029 8 381 034 8
SM 1.69 0.30 15 259 032 17 349 035 17

Furthermore, Monnier Ragaigne et al. (2003) quote (B—K) =
4.0 for a predominantly early-type sample and colours as blue as
(B-K) = 2.7 for infrared low surface brightness galaxies (while
they corrected the B-band data for Galactic extinction and in-
ternal absorption, the corrections for the K-band data were as-
sumed to be negligible). These values denote the large range of
(B — K) colours that can be found for galaxies in general, which
implies in turn that small subsamples are sensitive to any uncer-
tainties in morphological types.

7.2. 2MASS J- and K-band comparison

We have extracted all objects from the 2MASS all-sky ex-
tended source catalogue (Two Micron All Sky Survey team
2003) within the region 13.45 < RA < 14.11 and —63.8 < Dec <
—57.4. There are 65 objects, 11 of which are just outside the
searched DENIS area. Figure 6 shows the distribution of the ex-
tended 2MASS objects together with their extraction region.
Forty-nine objects are common to both data sets, and
five 2MASS objects were not found with DENIS. Of the 49
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Fig. 6. Same as Fig. 3, but with 2MASS galaxies (diamonds) overlaid.
The 2MASS extraction region is marked with a dashed rectangle.

objects in common, 9 are classified by us as Galactic objects,
and two as an uncertain galaxy. Of the five 2MASS objects
that were not found in the DENIS search, visual inspection of
DENIS images indicates that two are at very high extinctions:
one is very probably a Galactic object, while the other seems to
be a small star very close to a bright star (this can also be seen on
the 2MASS J-band image). The third object is probably a faint
double star with a very small spatial separation (it is slightly
elongated but does not appear to be diffuse on the 2MASS im-
ages), while the last two are very small but bright galaxies that
were not recognised as such in the DENIS search.

Of the 45 DENIS galaxies that were not in the 2MASS
extended source catalogue most will be detected in the
2MASS point source catalogue, except for a few late type galax-
ies that are too faint in J and K and could only be found through
the DENIS /-band.

This gives a rough estimate of the reliability of 80% for
the automatic 2MASS extraction for galaxies in this highly
confused and obscured region, while the completeness of the
2MASS galaxy extraction in this area is slightly less than 50%.

We compare the J- and K-band magnitudes of the
2MASS galaxies with our magnitudes in Fig. 7. The upper panel
shows the differences in the J-band with a mean of 0710 = 0707
and a standard deviation of 07'42. In the K-band (middle panel)
the mean of the differences is 0"31 + 0705 with a standard de-
viation of 032, which indicates that there is a substantial off-
set between the two catalogues in the K-band. This offset can
be explained by the large difference in magnitude limits of the
two surveys: the 100 sensitivity limit for extended sources with
2MASS are 13™1 and 1379 for K and J, respectively (Jarrett
et al. 2000a), while the much deeper 30 extraction limit for ex-
tended sources with DENIS are only 1270 and 1478, respec-
tively (Mamon 1998, 2000). Note, though, that these limits refer
to high Galactic latitudes only. If we use the 2MASS isophotal
K-band magnitudes (at 20™ per square arcsecond) instead, the
mean of the differences is only 019 + 0705 with a standard
deviation of 0731 (bottom panel).

We find a similar difference between the 2MASS major di-
ameter at the K-band 20™-per-square-arcsecond isophote and
the DENIS major diameter that we have derived with ds9 at



A. C. Schroder et al.: The highly obscured region around PKS 1343 —601. 1.

tot  _ Jtot
I3 W
°
°
T
®e
.
.
.

|
o
o
T
.
.
.
1

|

°
T
1

o
o
T
e
.
.
X

o
o
T
e
.
.
.
3
L

°
°
T
.
»
.
.
.
.
.
.
1

tot _ Kisoph
KD KZ)(
S
[
T
.
.
I

|

o
T
1

tot
K5

Fig.7. The difference of total DENIS and 2MASS magnitudes is plot-
ted versus DENIS total magnitudes in J (upper panel) and in K (mid-
dle panel); the difference between DENIS total and 2MASS isophotal
K-band magnitudes is shown in the bottom panel.

the K-band 18™-per-square-arcsecond isophote in such a way
that the 2MASS diameters are systematically larger, as expected
given that their isophote is 2 mag fainter. Hence, the 2MASS to-
tal magnitudes are indeed expected to be brighter than those we
derive. In particular, we find

log Dp—log Doyt = (—0.73 + 0.03) log Dp + (0.12 + 0.03)

where the diameters are given in arcseconds. The rms difference
is 0.04.

Using the 2MASS isophotal J-band the change in offset is
negligible (the mean is now 0704 + 0707 with o = 0™34; not
shown) as expected by the smaller difference in limiting magni-
tudes. This means, that the DENIS J-band photometry is very
close to the isophotal magnitude at 20™ per square arcsecond.

7.3. K-band

Nagayama et al. (2004) have obtained deep K-band images of
an area of 36" X 36" around PKS 1343 - 601. Figure 8 shows this
area as a dashed rectangle overlaid in Fig. 3. The plot does not
show the detections by Nagayama et al. since the spatial density
of these detections is very high due to the much deeper imaging.
All six DENIS galaxies in this region (including one uncertain
candidate) have been detected by them as well.

Comparing the K-band photometry of these 6 objects we find
an offset of 0730 with a standard deviation of 0"67; excluding
one outlier at A(mag) ~ 174 the offset is reduced to 009 with
a standard deviation of 0"47. The large offset is mainly due to the
fact that Nagayama et al. derive isophotal magnitudes at a sur-
face brightness of 20™ per square arcsec (cf. previous section).
In fact, their K-band photometry agrees well with the 2MASS
K>y magnitudes.

7.4. 21 cm wavelength

A complementary way to find galaxies in the Galactic plane is
through blind HT surveys, which have two major advantages:
(i) the HT emission of the interstellar gas in galaxies is not
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Fig. 8. Same as Fig. 3, but with the area searched by Nagayama et al.
overlaid as a small (dashed) rectangle.

affected by Galactic extinction; and (ii) the HT observation usu-
ally produces an accurate radial velocity. On the other hand, HT
surveys miss elliptical and many lenticular galaxies, and at low
Galactic latitude HI-faint galaxies may be missed due to the in-
creased noise caused by strong Galactic continuum sources.

The blind HT Parkes ZoA survey, conducted with the multi-
beam receiver on the Parkes telescope (Staveley-Smith et al.
2000), surveyed the entire southern ZoA (212° < ¢ < 36°,
|b| < 5°) in the velocity range —1200 to 12700 kms™' with
an integration time of 25 min. We have extracted detections
from two sub-surveys: (i) the shallow HI ZoA survey (hereafter
HIZSS; Henning et al. 2000) comprises 8% of the integration
time of the full survey and has a sensitivity of 15 mJy beam™! af-
ter Hanning smoothing; (ii) Juraszek et al. (2000; hereafter JSO0)
have studied the area of the GA (308° < ¢ < 332°) at 16%
of the integration time of the full survey with a sensitivity of
20 mJy beam™! before Hanning smoothing. The theoretical sen-
sitivity after Hanning smoothing (~14 mJy beam™!) is only
marginally better than the one of the shallow survey despite the
increase in integration time since the sensitivity depends on the
longitude (continuum sources cause ripples in the HI spectra),
and the GA region lies closer to the Galactic centre than the av-
erage field in the shallow survey.

There are 12 detections in total in the DENIS search area.
They are shown in Fig. 9, where large open circles stand for
the HIZSS survey and large open squares for JS00. Note that
the position uncertainty is about 4 arcmin. Four galaxies were
detected in common by the two surveys, and one HIZSS galaxy
at [ = 307.46, b = 0.69 was not detected by JSO0 but appears in
the full deep survey. Of the eight HI galaxies, four were detected
with the DENIS survey, while the other four are neither visible
in the blue nor in the NIR.

A discussion of the velocity distribution is given in Schroder
et al. (2005) and Paper II.

8. Extinction and NIR colours

Colours of nearby galaxies, unaffected by k- and evolutionary
corrections, are independent of distance. Hence, NIR colours
can be used as an independent means to derive extinctions in



494

310
Galactic longitude 1

308

Fig.9. Same as Fig. 3, but with galaxies detected with HIZSS (large
open circles) and JS00 (large open squares) overlaid.

low latitude areas where the IRAS/DIRBE maps of Schlegel
et al. (1998) are not properly calibrated. For our analysis
we have applied the extinction correction according to the
IRAS/DIRBE maps to all colours and look for dependencies in
the residuals.

Figure 10 shows the results (filled circles are galaxies, open
circles uncertain candidates): galaxies at higher extinctions are
clearly too blue, i.e., the extinctions of the IRAS/DIRBE maps are
overestimated at low galactic latitudes. The least squares fits to
the filled circles (i.e., excluding the uncertain candidates) give:

(I - J)° = (=0.04+0.01)A + (1.07£0.06), 2)
(J - K)° = (=0.01+0.01)Ap + (0.94+0.05), A3)
(I - K)° = (=0.06+0.02)A5 + (2.15+0.09), )

where the rms deviations of the data points from the best fit line

are o = 0.21,0.18, and 0.28, respectively. A Spearman Rank test

indicates probabilities of 0.11, 0.21, and 0.04 that the slopes of

the fitsin / — J, J — K, and I — K, occur by chance, respectively.
For a generic colour C, Egs. (2)-(4) can be written as

C’ = aAp + b, ©)

the reddening equation is simply

C=C"+ (A—i)AB, (©6)

and the true extinction-corrected colour is

CO=C- (AEB) Ag. 7)

Combining Egs. (5)—(7), one gets

EazaAB+b+(AB-ZB) (AE) 8)
B

If the opacity is overestimated by some constant factor, that is,
if the extinction, Ap, is overestimated by some constant additive

term, there would be no slope in Fig. 10, i.e., a = 0 for 66 to be
independent of A in Eq. (8).

A. C. Schroder et al.: The highly obscured region around PKS 1343 —-601. I.

(I-9)°

(I-K)°

(I-K)°

Fig.10. The NIR colours, corrected for extinction according to the
IRAS/DIRBE maps, are plotted versus extinction in the B-band. Filled
circles are galaxies, while open circles are uncertain galaxies. The line
represents the least squares fit to the filled circles only.

We therefore now assume that the true extinction is a con-
stant f times the IRAS/DIRBE value of Schlegel et al.:

Ap = f A, )

and that the selective extinctions in the DENIS bands given in
Egs. (1) (see Sect. 3) are exact (we use tilde signs for “true”
quantities). Equation (8) becomes

a+(1-1) (AEB)

so, for the extinction-corrected colour to be independent of A, B>
and hence A (from Eq. (9)), the quantity in brackets in Eq. (10)
must be zero, yielding

C0 = Ag +b, (10)

f=1+ (11)

E/As
With the selective extinctions of Egs. (1) and the a coefficients
from Egs. (2)-(4), Eq. (11) yields f = 0.84 + 0.05 using 7 — J,
f=0.93+0.08 using J — K, and f = 0.83 = 0.05 using I — K.
Combining the first two, independent, estimates of f (see, e.g.,
Appendix A of Sanchis et al. 2004), we conclude that
Ap = (0.87 £ 0.04) Ap, (12)
i.e., in this area of the Galactic plane, the true reddening appears
to be 13% lower than the IRAS/DIRBE estimate of Schlegel et al.

8.1. Caveats

With a sample like the present one, where the uncertainties are
large, it is important to understand the possible biases and differ-
ent explanations for the effect seen. In the following we address
the most important caveats.
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8.1.1. Patchiness

One of the problems with attempting to calibrate the extinctions
in the Galactic plane is the relatively poor spatial resolution of 6’
of the IRAS/DIRBE maps, which misses extinction variations
on smaller angular scales. As a consequence it is possible that
we miss galaxies in the high-extinction patches and therefore
underestimate the overall true extinction.

We have tested this by restricting our least squares fit to
the points below Ag = 10™, assuming that we find all galaxies
around Ag = 10™ and that the variations in Ay are not very large
(this is confirmed by the fact that no considerable changes in star
counts in the /-band are apparent at these extinction levels). The
least squares fits to our data of Fig. 10, restricted to Ag < 10™,
now show considerably larger variations and errors:

(I=J)° = (+0.04 £ 0.03)Ap + (0.83 £ 0.11), (13)
(J = K) = (=0.04 £ 0.02)Ap + (1.07 = 0.08), (14)
(I - K)° = (=0.00 + 0.04)Ap + (1.95 £ 0.16), (15)

where the rms deviations of the data points from the best fit line
are similar to the fit to the full range in extinction, namely o =
0.20, 0.16, and 0.26, respectively. The resulting corrections for
the extinction are now (Eq. (11)): f = 1.15 £ 0.13 using 7 — J,
f=0.64 £0.17 using J — K, and f = 0.99 = 0.12 using I — K.
Combining the first two (independent) estimates of f, which are,
however, not consistent anymore, we find

Agp = (0.96 +0.10) Ap. (16)

Therefore, the IRAS/DIRBE extinctions of Schlegel et al. are con-
sistent with the NIR colours of the galaxies of our sample, re-
stricted to Ag < 10™.

The major drawback of this method is that our restricted
sample has only very few galaxies above Ag = 5™ and none
below Ap = 272, hence, the range in extinctions is too small
to provide meaningful fits. With a larger sample one could also
compare the scatter in colour at low and at high extinctions: the
scatter in colour at any given extinction is expected to be in-
flated by the uncertainty in the extinction correction; in other
words, the extinctions would have considerably large error bars.
A galaxy in a higher extinction patch would be redder than ex-
pected, and if we start missing galaxies at the highest extinctions
it means we are biased towards the blue. We would therefore ex-
pect the scatter in colour to decrease at the high extinction end
because we would miss more and more of the red galaxies and
hence be biased towards the blue as the fits indicate.

We could test this on a different project, the search for
NIR counterparts of galaxies found in a blind HI survey
(Schroder et al. 2005). This sample covers the extinction range
1™ < Ap < 8™ with better statistics, and we do not find such
a decrease in scatter. In fact, the dependence on extinction found
in this project confirms our first result (Eq. (12)), i.e.,

Ap = (0.79 + 0.05) Ap. (17)

A comparison of the estimates of f for the colour / — K gives
more consistent results (the sample of galaxies here is slightly
different and comprises only of galaxies with measurements in
all three passbands): f = 0.83 + 0.05 from Eq. (4), and f =
0.84 + 0.08 from Schroder et al. (2005). The estimate of f from
the low extinction sample, i.e., f = 0.99 + 0.12 (Eq. (15)), agrees
within the errors.

We are therefore confident that the variation of the extinction
on a small scale (the x-axis error) at these levels is small and does
not affect our fit significantly.
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Fig.11. The NIR colours, corrected for extinction according to the
IRAS/DIRBE maps, as a function of distance from PKS 1343 -601 in
degrees. Filled circles are galaxies, while open circles are uncertain
galaxies. The line represents the least squares fit to the filled circles.

8.1.2. Morphological segregation

Rich clusters usually show a morphological segregation:
one finds predominantly early-type (red) galaxies in the centre
and late-type (blue) galaxies in the outskirts of a cluster.

To investigate this we have plotted the colours corrected for
extinction according to the IRAS/DIRBE maps as a function of
distance to PKS 1343 -601 in degrees (Fig. 11), assuming that
PKS 1343-601 is at or very near the centre of the cluster.

Contrary to the expectation we find that the galaxies close to
PKS 1343 -601 are clearly bluer than those at a larger distance.
However, since the cluster seems to be much smaller than ex-
pected (see Paper II where we derive a virial radius of ~023),
we do not expect to see any colour change due to morphologi-
cal segregation much beyond that. In fact, if we exclude the inner
0°6 from the fit we do not find any significant dependence on dis-
tance anymore. On the other hand, we cannot achieve a proper
fit using only the six galaxies within the inner 0°6 since the scat-
ter is too large. We therefore cannot determine whether we see
a colour change due to morphological segregation.

To explain why the inner six galaxies are bluer than the rest
we refer to Fig. 3 which shows that these galaxies are all lo-
cated at the highest extinction levels where we still find galaxies.
In other words, Fig. 11 shows only the extinction effect seen in
Fig. 10 in a slightly different form. To demonstrate this, we have
corrected the colours for the extinction as determined in Eq. (12),
and Fig. 12 with the corrected colours shows no further depen-
dence on extinction, i.e., the slopes are now consistent with zero.
No difference can be seen between the galaxies within the virial
radius and the rest, and we conclude that any possible effect of
morphological segregation does not affect our fit significantly.
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Fig. 12. Same as Fig. 11, but with a correction factor of f = 0.87 applied
to the extinctions.

8.1.3. Survey magnitude limits

The limiting magnitude of the DENIS survey depends on the
passband, see Sect. 2. As a consequence we will start losing
red and faint galaxies when the observed (extincted) colour ap-
proaches the difference between the limiting magnitudes. We
therefore expect a bias towards blue galaxies at higher extinc-
tions, exactly as we see in Fig. 10.

To investigate the extent of this effect (since only the faint
galaxies are affected) we performed a series of Monte Carlo sim-
ulations of a sample of galaxies subjected to different extinc-
tions. The galaxy magnitudes were selected from a Euclidean
galaxy count function (cf. Fig. 1) using the magnitude limits for
galaxies given in Sect. 2; the (intrinsic) colour distribution was
assumed to be Gaussian around mean colours. The galaxy po-
sitions were taken from a uniform distribution of galactic lati-
tudes, and extinctions were derived by a cubic spline fit between
observed latitudes and extinctions. The resulting extinction cor-
rected colours were then plotted versus extinction to imitate
Fig. 10 and a slope was fitted.

Mean colours and their distributions have been determined
by one of us (G. Mamon, to be published) for a large sam-
ple of high-latitude and bright DENIS galaxies (|b| > 60°) us-
ing SExtractor. Mean colours and dispersions were derived
using the following selection criteria: SExtractor flag 0, dis-
tance from image border >50 pixel, and three passes on mag-
nitude limits: (1) magnitude limits as given in Sect. 2, (2) J <
12+ (J = K)pass1 = 0.5, 1 < 12+ {(J = K)pass1 +{I = J)pass1 — 1, and
(3) restricting to =075 from (colour)y,ss2. While the 2nd pass
allows for a J () cut that is essentially complete in K (J), the
3rd pass removes interlopers (rare stars incorrectly classified as
galaxies). Using the same aperture as in the present work (7”)
he found the following means and sigma:

(I-J)y=1.16+0.14,
(J-K)=1.04+0.14.

(18)
19)
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Fig.13. Monte Carlo simulation of galaxies with their extinction-
corrected colours displayed in the same format as Fig. 10. The dashed
lines indicate the limiting colour above which faint galaxies will be
missed; the shaded regions depict the 1o-distributions of the intrinsic
colours.

Using these input parameters we find for 1000 simulations (us-
ing 5000 galaxies each as input which resulted in a similar num-
ber of galaxies “detected” as in reality) that a slope of —0.04
(—0.01, and —0.06) as observed in Fig. 10 is observed 0.7%
(40%, and 0.6%) of the time by chance for / —J (J — K, and
I — K), respectively, assuming that the Schlegel et al. extinctions
are correct. We can therefore say that this extinction overesti-
mate by Schlegel et al. that we find in the colours / — J and
I — K is statistically significant, while on the other hand the low
slope for J — K indicates a low sensitivity to extinction and is
not significant.

One of the simulations is shown in Fig. 13, which is given
in the same format as Fig. 10: the 1o colour distributions are in-
dicated as well as the (observed) colour at the magnitude limits
(that is, beyond these limits we lose faint galaxies). It is quite ob-
vious that the line in I — J intersects the galaxy colours already
at extinctions of Ag ~ 2™. It is therefore not possible to sim-
ply avoid this bias by restricting the fit to the lower extinction
ranges.

We also investigated how sensitive these results are to a de-
viation in the NIR galaxy colours, which depend on the precise
selective transmission of the telescope optics, filter, and detec-
tor, as well as galaxy type and aperture size. Jarrett et al. (2003)
find a mean J — K colour of 170 for galaxies in the 2MASS sur-
vey with some variations depending on galaxy type. Mamon’s
sample of bright high-latitude DENIS galaxies shows a variation
in I —J with aperture, so that the largest aperture, 40", gives
(I = J) = 1.04 with incidentally the smallest dispersion, 0.11.
Extracting the DENIS catalogue of LEDA galaxies (Paturel et al.
2005), we made a selection based on type = G, |b|] > 60°, all
12 flags (4 per band times 3 bands) = 0 (good quality), and us-
ing the same magnitude passes as described above for Mamon’s
sample, we find 1706 + 0.14 and 0M96 + 0.19 for (I — J)
and (J — K), respectively. It should be noted that these colours
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refer to the total magnitudes; and due to the higher sensitivity in
the blue bands of the DENIS survey, the colours are biased to-
wards the blue. Finally, Mamon et al. (1998) find 1™15 and 1705
for bright high latitude DENIS galaxies, while our galaxy sam-
ple, after correction for the effect seen in Fig. 10, gives 1707
and 0798, respectively (Egs. (2) and (3)).

We therefore also tested a set of bluer colours (1700
and 0M95 with the same dispersion as in the first test). The sim-
ulations show that 1.6% (38%, and 0.7%) of the slopes are more
negative than observed in Fig. 10. The I — J result is slightly
more significant than the result for the redder colours, but it
should be stressed that these numbers are very extreme. The un-
certainty in intrinsic colour, therefore, does not have a very large
effect on the slopes.

Hence, we conclude that despite uncertainties in the mean
intrinsic colours the simulations show that the overestimate of
extinction by Schlegel et al. that we find is statistically signifi-
cant given the magnitude selection effects.

8.2. Discussion

We have shown that in our search area the extinction estimates
of the DIRBE/IRAS maps by Schlegel et al. (1998) are slightly
overestimated, which cannot be fully explained by (i) patchiness
of the extincting material in the sky; (ii) morphological segrega-
tion within the assumed cluster; or (iii) selection effects at the
magnitudes limits of the survey.

While the fractional error in the reddening estimates of the
DIRBE/IRAS maps is 16% (Schlegel et al.), we find a system-
atic overestimation of 1/f = 15% (f = 0.87), thus fairly large in
comparison with the DIRBE/IRAS uncertainty on a single point.
When comparing reddening values derived from Mg, indices
of a large sample of elliptical galaxies, Schlegel et al. find that
the highest reddening values of their maps appear to be over-
estimated. Inspecting their Fig. 6 we can say that a slope of
f—1=-0.13 according to our findings is compatible with their
data. It has to be stressed, though, that the sparsity of points at
E(B-V) > 0.2 in their figure makes it difficult to estimate a slope
at all. Schlegel et al. state clearly (in their Appendix C) that their
predicted reddenings at low Galactic latitudes (|b| < 5°) are not
to be trusted because of (i) the possibility that contaminating
sources may exist (our search area is such a case though no such
sources have been found by us), and (ii) a calibration at higher
extinctions was not attempted.

Since then, various attempts have been made to cali-
brate the DIRBE/IRAS maps at different latitudes and using
different objects and methods. Most of these find that the
DIRBE/IRAS maps are overestimated at low latitudes.

Nagayama et al. (2004), who have also searched for galaxies
in this cluster (see Sect. 7.3), have determined extinction values
using J — K colours of foreground giant stars. They find that the
extinction in the K-band, Ak, is systematically lower by 074 than
the DIRBE/IRAS values. This corresponds to a factor of f =~
0.67 for the average extinction in this area. Their extinction map
shows a higher spatial resolution than the DIRBE/IRAS maps,
and one can see that the variation of their extinction along a line
of equal extinction in the DIRBE/IRAS maps is only moder-
ate (0 (Ag) =~ 073). This indicates that the intrinsic patchiness
in this area does not lead to large variations in extinction on
a small spatial scale and hence has not caused us to predomi-
nantly miss galaxies in supposedly very high extinction patches
(see Sect. 8.1.1).

Dutra et al. (2003b) have derived reddening values from
the spectral continuum in the optical of elliptical galaxies in
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three different areas of the sky. In combination with previ-
ous work by this group (Dutra et al. 2003a), where they used
bulge giants within 10 degrees of the Galactic centre to derive
an Ak extinction map, they find a calibration factor of f ~ 0.75
for reddening values of up to E(B— V) = 1.6 (Ap = 676).

Choloniewski & Valentijn (2003b) used the surface bright-
ness of galaxies in the ESO-LV catalogue (Lauberts & Valentijn
1989) in the R- and B-band (Choloniewski & Valentijn 2003a)
and find a calibration factor of f = 0.71.

Other work in the literature include Arce & Goodman
(1999), who find 0.67 < f < 0.77 for reddening in the Taurus
dark cloud complex, and Schroder et al. 2005 with f = 0.79, as
discussed in Sect. 8.1.1. On the other hand, Fingerhut et al. 2003
find a much higher extinction in the direction of Maffei 1, which
translates to f = 1.3. However, this is a single object and seems
to be the exception.

We can therefore conclude that our calibration factor of
f = 0.87 derived from a fairly high extinction area 2™ S Ag <
12™) is in reasonable agreement with the results of other inves-
tigations (0.67 < f < 0.79) at various extinction levels in the
sense that the DIRBE/IRAS maps overestimate the extinction at
low Galactic latitudes where they are uncalibrated. Though in
some cases a higher Ry could explain the overestimation (e.g.,
work done in the blue bands or in high density clouds), the NIR
is fairly insensitive to Ry. Hence, our results in the NIR cannot
be explained by a nonstandard reddening law.

We have shown that there is no obvious evidence that we
predominately find galaxies in low extinction patches in the in-
vestigated range of extinctions, but better statistics are needed
to completely solve this question. One possible way would be
to use galaxies at moderate extinction levels (where we can be
sure to go reasonably deep to find all galaxies in the NIR) in
an area of high spatial density of galaxies, e.g., the Norma clus-
ter in the centre of the GA region, to look for a strong spa-
tial variation in the reddening estimates by other means. One
could also investigate larger areas by comparing shallow surveys
with deeper ones, e.g., using the UKIDSS (Lawrence 2006) and
VISTA (McPherson et al. 2003) projects, to determine whether
the fainter “new” galaxies in the deeper surveys show all signif-
icantly larger reddening values. In fact, the comparison of our
“shallow” search with the deeper search by Nagayama (2004)
already indicates that a strong spatial variation cannot be the
only explanation: the shallow survey finds actually a higher ab-
solute extinction than the deeper one, contrary to the argument
for patchiness.

However, independent of the cause, a calibration factor of
about f = 0.87 applied to the DIRBE/IRAS maps will improve
significantly the actual extinction correction for galaxies at low
latitudes.

9. Conclusion

We have investigated a ~30 square-degree area around the radio-
bright galaxy PKS 1343 — 601 using the NIR survey DENIS. We
found 83 galaxies and 39 possible candidates. The searched area
covers a wide range of extinctions (from ~2™ to over 100™ where
the search area crosses the Galactic plane). The galaxy counts
reflect the dependence on extinction, as qualitatively shown in
Fig. 1 (i.e., the effect is less pronounced for the longer wave-
lengths), as well as the underlying large-scale structures: there
is a clear enhancement of galaxies around the radio galaxy, indi-
cating that there is a cluster or at least a group of galaxies.

Our detections compare well with those of the 2MASS sur-
vey: while we find more galaxies at intermediate extinctions due
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to the /-band, which is more sensitive to late-type spiral galax-
ies than the J- and K-bands, 2MASS goes deeper in the K-band.
Howeyver, our search is more reliable, since the 2MASS extended
source catalogue is derived automatically and includes both
galaxies and extended objects in our Galaxy without distinction.

Using the NIR galaxy colours from the 7" aperture, we
find that the extinction derived from the IRAS/DIRBE maps
(Schlegel et al. 1998) is overestimated by about 15%; that is,
the ratio of true extinction as derived using NIR colours to
IRAS/DIRBE extinction is f = Ag/Ap = 0.87 + 0.04. Other
findings in the literature confirm this result.

We investigated several possible explanations: (i) patchiness
of obscuring material which results in our finding galaxies only
in areas of below-average extinction; (ii) morphological segrega-
tion within the dense system of galaxies around PKS 1343 -601;
and (iii) selection effects at the magnitudes limits of the survey.
None of these affect the galaxy colours presented here on a sta-
tistical significant level. We therefore conclude that the poor cal-
ibration of the IRAS/DIRBE at low latitudes is the major cause
of the overestimate.

Since our work is nearly independent of Ry (we use the same
Ry to calculate extinctions as Schlegel et al. used to calculate
E(B - V)), the disagreement cannot be explained by a nonstan-
dard reddening law. Also, a variation in the dust temperature
along the line of sight, which is very likely, would lead to an un-
derestimate of the IRAS/DIRBE extinction (Schlegel et al. 1998)
and can therefore not be the explanation either.

The second paper of this series (Schroder & Mamon 2006)
will discuss the question whether PKS 1343-601 is part of
a cluster or a mere group of galaxies, making use of the galaxy
distribution, velocity distribution, and X-ray emission.
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Appendix A: Photometry

We have tested the quality of the photometry by matching all
objects extracted by SExtractor in the overlap regions be-
tween (a) images within one slot (overlap in Dec), (b) im-
ages of adjacent slots (overlap in RA), and (c) re-observations
of the same slot (overlap of the whole images). Figure A.l
shows a sketch of these overlap regions in exaggerated form.
The matching was done automatically and was only possible for
observations where high quality astrometry was available (see
Col. 10 in Table 1). For each pair of strips we have then plot-
ted the differences in the total magnitudes as well as in the 7”'-
aperture magnitudes for the matched objects versus magnitude,
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Fig. A.1. The different overlap regions of an image are shown here in ex-
aggerated form. Each image of slot 2 has been observed twice (strips a
and c). There are 1-arcmin-wide overlap regions in RA (between adja-
cent slots) and in Dec (between images of the same strip).

time, RA, and Dec (the latter two depend on the kind of overlap
regions) to look for systematic dependences.

In the following we will discuss the results in detail. A sum-
mary of the global effects of photometric and seeing conditions
on the photometry of each strip is given in Table 1.

— We used the magnitude differences of matched objects in the
RA overlap regions, plotted versus time (i.e., scan direction),
to look for variation in atmospheric extinction. These can be
distinguished from normal scatter by the fact that they oc-
cur in all three passbands with the same amplitude. Abrupt
changes as small as Amag = 071 were immediately obvious
(e.g., strip 9426), while other strips showed a constant sig-
nificant offset over the whole range of images (about 12 min
observing time), e.g., strip 3823.

— Bad seeing conditions can also show rapid variations of the
magnitude difference versus time, but in this case the 7”-
aperture magnitudes are much more strongly affected than
the total magnitudes, and there are marked differences be-
tween the passbands (e.g., strip 9461).

— In the I-band a small number of points show an offset of
+~(0"25 from the mean for the following strips: 7659, 9426,
3625, 7747, 6371, 7462, 7532, 7484, 3976. A simple check
on the images showed that the affected objects were scattered
among the “normal” objects in the overlap region. There
seems to be a dependence on RA in such a way that the left
quarter to half of the image is not affected. No dependence
on Dec across the image could be found. No apparent reason
for such deviations could be found.

— Small but negligible variations in the magnitude differences
due to the pattern of the 2 X 2 CCDs that make the image
could be found both in RA and Dec.

— Occasionally an increased scatter for the very brightest ob-
jects was found, mainly due to saturation.

— Small offsets of the mean magnitude difference in the
Dec overlap regions within a strip indicate a slight gradient
across an image.

— For strips between ~6000 and ~7800, the J-band shows
a marked lack of points in the RA overlap region in
two places: just to the right of the middle of the image, and in
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the right-hand corner. This was due to the lack of detections
by SExtractor around black areas in the CCDs.

A total recalibration of all the observations in the survey is
planned by PDAC which will remove most of the intrinsic ef-
fects that we have noticed.
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Appendix B: Images of Galactic objects

Thumbnail images of the Galactic nebulae, presented and dis-
cussed in Sect. 6.2, are displayed in Fig. B.1. They are available
in the electronic form of the journal. There are two objects per
row, each with the /-, J-, and K-band image shown from left to
right; the name is printed at the top and the total B-band extinc-
tion and Galactic coordinates at the bottom of the images. The
J- and K-band images have been smoothed, and the cut values
have been calculated separately for each image depending on the
background.
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Fig.B.1. I-, J-, and K-band images (left, middle, and right hand column, respectively) of the Galactic nebulae discussed in Sect. 6.2; names,
total B-band extinctions, and Galactic coordinates are given for each set. The minimum and maximum cut values for the /-band are 1.0 and 300,
respectively, for the J-band they are 0.05 and 70, respectively, and for the K-band they are 0.1 and 70, respectively.
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Fig. B.1. continued.
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Table 2. Galaxies in the search area.

Ident. N RA (J2000) Dec Gal¢ Galb Ap Class Visibil. Type I J K a-n° I-K)\° (J-K) Phot. D; D; Dg
["me] " [°] [°] [mag] [mag] [mag] [mag] [mag] [mag] [mag] 1 11
€)) (2) (3a) (3b) (4a) @b 5 (©® ) ®) (O] (10) an (12) 13) 14 15) (d6) d7) (18)
DZOA4638-04 1 1327203 -575208 307.71 467 28 DG 0111 SM 15.35+0.10 13.87 +0.06 v .. LOIxO10 .. .. we .. 000 11 14 5
DZOA4638-09 1  132725.1 -582028 307.65 420 26 DG 0111 E/SE 1596+0.07 14.02+0.06 12.87+028 1.06+0.09 1.87+0.20 0.80+0.19 030 11 12 7
DZOA4638-03 1 1328100 -574109 307.84 483 30 DG 0111 E/SE 16.10+0.08 14.19+0.06 12.98+027 1.17+0.09 2.08+0.18 0.93+0.17 000 10 13 5
DZOA4638-11 1 1328103 —602259 30746 2.17 50 DG 0111 SM 1370 £0.02 11.92+0.02 1090 £0.06 027 +0.02 0.83+0.04 0.56+0.04 774 17 35 15
DZOA4638-10 2 1328 11.0 -592509 307.60 3.12 3.1 DG 0110 SM 16.40 +0.08 we .. 000 10 8 ..
DZOA4638-06 2 1328154 -575521 307.82 460 27 DG 0111 SM 15.64+0.05 14.19+0.05 12.65+0.25 0.88+0.07 1.83+0.23 095+023 000 10 12 6
DZOA4638-01 2 132837.1 -574219 307.90 481 29 DG 1111 SE 13.96 +£0.01 12.02+0.02 10.78 £0.05 0.98+0.02 1.90+0.04 091+0.04 000 22 25 17
DZOA4639-07 3 1328444 -580332 307.87 446 28 UG 0110 SM 000 7 8
DZOA4639-06 1  132849.7 -580321 307.88 446 27 DG 1111 SM 15.48 £0.06 14.05 +0.06 1.02 +0.09 330 10 12 7
DZOA4639-19 2 1329003 -585530 307.77 359 26 BG 1110 SL e 1527108 000 6 9
DZOA4639-02 1 132901.7 -573732 307.97 488 30 DG 0110 SM 1630 £0.15 14.95 +0.13 0.99 +0.17 000 7 6
DZOA4639-14 1 1329104 -594227 307.68 282 41 UG 0110 S 000 6 7 ..
DZOA4639-01 1 1329147 -573706 308.00 4.88 3.0 UG 0111 E/SE 1693+0.12 14.71 +£0.09 v . LO7x016 .. .. e w000 9 13 7
DZOA4639-03 1 132916.1 -573956 307.99 483 29 DG 0111 SM 1579 +0.06 13.60 +0.05 1299 £0.25 0.95+0.09 1.77+0.22 0.81+0.22 030 12 15 6
DZOA4639-05 2 132917.7 -575603 307.96 457 27 DG 1111 E/SE 1430+0.01 1220+0.02 11.20+0.07 1.02+0.02 2.04+0.04 1.02+0.04 040 20 22 14
DZOA4639-10 1 1329258 -5907 11 307.80 339 26 DG 0111 E/SE 1551+0.05 13.53+0.05 12.61£022 0.98+0.07 1.92+0.16 094+0.16 000 10 10 7
DZOA4639-09 1 1329332 -585054 307.86 3.66 30 DG 1111 SM 1425+0.03 12.39+0.03 11.39+0.14 0.93+0.05 157+0.13 0.65+0.13 330 17 25 11
DZOA4639-08 1 1329409 -584930 307.87 3.68 3.1 DG 0111 SE v . 1265£0.15 e w000 15 13 7
DZOA4639-16 6 1329505 604405 307.61 179 58 UG 0111 SM 16.15+0.06 13.83+0.03 1248 +0.10 0.81+0.09 1.74+0.10 093+0.08 300 6 9 8
DZOA4639-13 3 1329519 -592819 307.80 3.04 3.1 DG 1111 SM 1557 +0.03 13.48+0.03 1250 +0.12 0.88+0.04 1.79+0.09 090+0.09 440 11 12 8
DZOA4640-05 2 1330134 -590834 307.90 335 3.1 DG 0111 SE 15.96 +£0.07 14.45 +0.07 e 092x010 .. .. e w000 9 12 6
DZOA4640-03 2 133034.6 -582924 308.04 399 34 DG 1111 SE 1551 +0.06 13.64 +0.05 12.86+0.21 1.07+0.08 1.82+0.16 0.75+0.16 000 13 14 8
DZOA4640-02 2 133109.6 -580945 308.17 430 28 DG 0111 E 1435+0.02 12.69+0.02 11.79+£0.09 0.95+0.03 1.74+0.07 0.79+0.07 740 17 18 12
DZOA4641-01 1 1331333 -575004 30827 462 27 DG 1111 SM 13.53+0.02 11.52+0.02 10.70 £0.07 1.16+0.03 2.19+0.05 1.04+0.05 000 40 42 21
DZOA4641-04 1 1331366 -602237 307.88 2.11 58 UG 0011 SM e 12224022 we e 079%0.15 074 .. 10 6
DZOA4641-02 1 1331437 -575311 30828 457 28 DG 1111 E 13.64+0.02 11.83+0.01 10.57+0.06 1.03+0.02 194+0.04 091+0.04 000 20 23 14
DZOA4641-06 2 133203.3 -630506 307.51 -0.57 385 UG 0001 ? o .. 1225£0.08 e w000 .. .. 7
DZOA4642-04 2 1333 11.8 -584922 30832 3.61 40 DG 1111 SL 1622+0.08 14.26+0.06 1257 +0.24 0.84+0.10 2.02+0.18 1.18+0.18 000 10 14 8
DZOA4642-01 2 1333392 -574742 308.55 462 28 DG 1111 SE 13.50+£0.02 11.47£0.01 10.13+£0.06 1.04+0.02 195+0.04 091+0.04 000 28 30 19
DZOA4642-06 2 133347.6 -590307 308.36 337 40 DG 1111 SEM 16.13+£0.07 14.24+0.06 v 063£010 .. .. e . 030 9 9 6
DZOA4642-02 6 1333582 -580029 308.56 440 32 DG 1111 SE 1416 +£0.01 12.97+0.01 1122+0.02 0.85+0.01 1.83+0.03 098+0.03 330 27 33 22
DZOA4644-04 14 1335260 -591438 308.54 3.15 41 UG 0111 SM 15.60 £0.03 14.13 +0.03 0.36 +0.05 000 12 13 7
DZOA4644-02 6  133530.1 -575347 308.78 447 33 DG 0110 SL 1597 +£0.09 14.33 +0.15 0.94 +0.15 000 9 8
DZOA4644-01 3 133608.1 -573748 30891 472 27 DG 0111 SE 1629 +0.15 15.02 +0.22 v . LO1x018 .. . e . 3000 7 9 6
DZOA4645-01 2 1337050 -580240 308.96 429 3.1 DG 0111 SE 15.89 +£0.05 14.08 +0.05 1229 +0.20 1.05+0.07 2.04+0.17 098+0.17 000 11 11 6
DZOA4645-14 2 1337152 -573711 309.06 471 27 BG 1110 SM/L 000 4 5 ..
DZOA4645-13 2 1337207 -6328 12 308.03 -1.05 243 UG 0011 ? v . 1044 £0.05 e w006 .. 8 15
DZOA4645-09 2 1337247 -585221 308.86 347 45 DG 1111 SE 13.10+0.01 11.32+0.01 1028 £0.04 0.69+0.01 138+0.02 0.71+0.02 000 47 43 22
DZOA4645-04 2 1337319 -580801 309.00 4.19 3.1 DG 0111 E 16.59 +£0.07 14.59 +0.07 e LIS£009 .. e .. 000 9 9 6
DZOA4645-08 2 1337328 -585004 308.88 3.50 45 DG 1111 SL 15.00+0.03 12.65+0.03 1238 +0.24 0.78+0.05 135+0.12 0.57+0.12 003 17 22 10
DZOA4645-10 4 1337329 585414 308.87 344 45 DG 0111 SM 1429+0.02 11.87+0.01 10.56+0.03 1.41+0.02 2.71+0.02 130+0.02 000 24 30 18
DZOA4645-03 2 133744.1 -580637 309.03 421 3.0 UG 0111 E/SE 1675+0.17 14.82+0.12 1.19+0.13 000 7 6
DZOA4645-05 2 1337443 -581326 309.01 410 35 DG 1110 SL 000 9 15 5
DZOA4645-02 2 1337513 -580059 309.06 430 29 DG 0110 S 17.13 £0.13 e .. 000 6 6
DZOA4645-07 3 1337592 -583055 308.99 3.81 47 DG 0111 SM/L 1582+0.06 12.52+0.02 11.11£0.06 1.04+0.05 2.08+0.07 1.04+005 030 12 20 13
DZOA4646-01 6  133803.3 -58 1427 309.05 408 35 UG 0111 SM ... 133308 e .. 000 7 9 5
DZOA4646-03 6 133808.5 -584519 308.97 3.57 41 DG 0111 SE 1433 +0.01 12.21+0.01 11.11+0.04 0.89+0.01 1.85+0.03 096+0.03 000 17 19 17
DZOA4646-04 1 1338166 -590015 308.94 332 43 DG 0111 SEM 1574+0.06 14.11+0.05 12.72+0.11 0.90+0.07 1.62+0.16 0.73+0.15 000 12 15 6
DZOA4646-06 1 133821.7 -601702 308.72 2.06 9.0 DG 0111 E/SE e 1377£0.07 1241+0.18 v .. 049+0.14 040 7 10 9
DZOA4647-03 4 133917.6 -590446 309.06 322 42 UG 0111 SM/L 1556+0.03 13.89+0.03 1226+0.14 029+0.04 1.25+0.11 096+0.12 000 10 11 7
DZOA4647-01 2 133939.7 -580400 309.29 421 35 DG 0111 SM 16.03+0.06 13.76 £0.06 1243 +0.22 097 +0.09 2.03+0.17 1.06+0.17 000 10 12 5
DZOA4647-02 1 1339527 -574217 30939 456 26 DG 1111 SE 1520 +0.06 13.80 +0.06 0.54 +0.08 000 12 14 5
DZOA4649-02 3+ 1341548 -584828 30944 342 39 DG 0111 SL 15.86 +£0.08 13.32 +0.04 0.61+0.12 000 25 25 6
DZOA4649-07 3+ 134209.8 —610818 309.02 1.13 120 DG 0011 ? e w000 17 15
DZOA4649-06 2+ 134229.6 —610123 309.08 124 130 DG 0011 SE 13.69 +£0.05 11.31 £0.04 1.11+0.07 000 14 13
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Table 2. continued.

Ident. N RA (J2000) Dec Gal¢ Galb Ap Class Visibil. Type 1 J K a-Ja° I -K)" (J-K) Phot. D; D; Dg
[hme [ [’ [°] [mag] [mag] [mag] [mag] [mag] [mag] [mag] [
@ 2 (3a) (3b) 4 @b 5 © ) ®) © (10) an (12) 13) 14 (15) (16) (17) (18)
DZOA4649-03 2+ 1342356 -593318 30938 267 67 UG 0110 SM/L 1698 +0.17 000 5 6 ..
DZOA4649-01 2 1342599 -573906 309.81 453 25 DG 1111 SM 15.69 +0.06 e w000 13 13 7
DZOA4650-09 1+ 1344037 -601935 309.40 1.88 104 DG 0111 E/SE 16.67+0.13 12.64+0.03 10.61 £0.04 0.87+0.14 1.71+0.14 0.85+0.06 003 5 24 16
DZOA4650-01 2+ 1344365 -581310 30990 393 39 DG 0111 SM 14.98 +0.03 377 18 20 11
DZOA4651-05 1 1345002 -592217 30972 2.79 62 UG 0110 SM/L 000 2 3
DZOA4651-02 1 134517.7 -581201 31000 393 35 DG 0110 SL 14.88 £0.15 000 13 12 ..
DZOA4651-08 1 1345253 -602914 309.54 1.69 119 UG 0011 ? 11.80 +0.09 003 .. 12 12
DZOA4651-06 2 134550.7 -600905 309.66 2.01 82 DG 0111 E/SE 10.73 £0.06 004 12 21 13
DZOA4652-01 1  134640.3: -573950: 31029 442 23 UG 0111 SEM 16.16 £0.09 e .. 000 9 8 5
DZOA4652-04 2 1346489: —-602429: 309.72 173 123 DG 0111 E 1574 +£0.05 11.62+0.01 9.11+£0.02 0.67+0.05 1.40+0.05 0.74+0.02 000 12 38 32
DZOA4652-02 1 1346573: -581019: 31022 391 33 DG 0110 SL 17.26 +0.17 e w000 57 .
DZOA4653-09 4 1347185 -603413 309.75 1.56 122 DG 0011 SEM 12.65+0.02  10.24 +0.02 0.82+0.04 000 .. 22 2I
DZOA4653-03 1 1347323 -584745 310.16 329 38 UG 0110 ? we .. 000 10 8 ..
DZOA4653-11 1 1347362 -603704 309.77 1.51 120 DG 0111 Sy2 1677+0.13 13.14+0.04 10.56+0.06 038+0.14 1.63+0.14 125+005 000 7 14 16
DZOA4653-04 1 1347382 -585215 310.15 321 43 UG 0110 S 000 4 2 .
DZOA4653-01 1 134744.1 -582638 31026 3.62 38 UG 0111 SM we w000 15 17 10
DZOA4653-07 1 1348275 —601147 309.97 1.89 107 DG 0111 S 1623 +0.09 13.29+0.04 11.46+0.07 024+0.11 075+0.12 0.52+0.08 030 8 18 11
DZOA4654-03 1 1349040 -582734 31043 357 32 UG 0111 SM 15.65+0.07 13.92+0.11 12.16+0.19 091 +0.11 1.84+0.19 093+0.19 403 9 11 8
DZOA4654-02 1 134946.1 -581304 31057 379 26 DG 1111 SM 14.61 £0.04 12.96+0.04 11.81+0.14 1.00+0.06 1.91+0.11 091+0.11 000 16 16 10
DZOA4654-01 1 1349499 -573725 31071 436 25 DG 1110 SL 16.34 +£0.12 14.59 £0.11 e 066021 .. e w000 127 .
DZOA4655-01 1+ 1350213 -581712 31063 370 29 DG 0111 SE 1491 +£0.05 13.15+£0.05 12.51+0.14 1.07+0.05 1.82+0.11 075+0.10 330 14 14 8
DZOA4655-04 1+ 135047.0 -592308 31043 262 6.1 DG 0111 SM 1559 +£0.13 12.86£0.06 11.70+0.12 1.12+0.11 2.03+0.13 091+0.09 033 12 15 12
DZOA4655-03 1+ 1350553 -590829 31051 285 4.1 DG 0111 SM/L 1570+0.08 13.82+0.06 . 080002 .. . 000 12 9 8
DZOA4655-02 1+ 135056.5 -582746 31066 3.51 35 DG 0111 SM 15.88 +0.08 12.21 +£0.11 226 +0.14 000 13 12 8
DZOA4655-08 1+ 1351035 -574715 31083 417 25 BG 1000 SL e e 000 .
DZOA4656-01 1 1351319 -582301 31076 3.57 30 DG 0111 SE 1575+0.09 13.64+£0.07 1285+0.19 1.04+0.12 2.12+0.19 1.07+0.18 000 8 12 7
DZOA4656-04 1 1351339 -600717 31036 1.88 92 UG 0111 S v .. 1345005 12.21£0.20 we .. 031%015 030 7 9 8
DZOA4656-03 2 1351386 -583515 31072 337 41 DG 1111 SE 1277 £0.01 10.81£0.01 9.14+0.01 1.09+0.01 1.99+0.01 0.89+0.01 000 48 54 37
DZOA4656-02 1 1351398 -582648 31076 3.51 32 UG 0100 SM/L 000 5 .. .
DZOA4657-03 1 1352554 580959 31099 374 23 UG 0111 E/SE 1594+0.09 14.61+0.12 1.16 £0.14 000 6 9 5
DZOA4657-04 1 1353087 -581259 311.00 3.69 24 UG 0110 SL 000 8 8 5
DZOA4657-02 1 1353324 -574930 311.15 405 27 DG 0111 E/SE e w000 12 11 7
DZOA4657-01 1  135334.1 -574910 311.15 406 27 DG 0111 SE 14.81 £0.04 1326 £0.04 1225+0.14 091+0.04 1.67+0.10 0.77+0.10 000 15 14 9
DZOA4658-06 1 135418.1: 5956 14: 31074 198 10.1 UG 0110 S 17.69 £0.18 14.28 £0.15 0.57 £0.20 999 4 8 .
DZOA4658-04 1 135423.1: -580630: 311.19 375 25 DG 0111 SM 99 9 12 8
DZOA4658-03 1  1354273: -580735: 311.19 373 26 DG 1111 SM 14.68 £0.03 12.69 +0.04 1.49 +0.06 999 14 15 12
DZOA4658-01 1 1354385 -574111: 31132 415 23 DG 1110 SE 99 4 6 .
DZOA4658-05 1 1354395 -583107: 311.12 334 34 UG 0111 SM 17.48 £0.12  14.38 £0.09 1.42 +£0.20 99 6 9 3
DZOA4659-13 2 1355184 580532 31131 374 28 UG 0111 E/SE 1584+0.13 14.48+0.12 1.03£0.13 000 9 9 5
DZOA4659-11 1 135529.0 -573859 31144 416 24 BG 1110 SEM 1580+0.09 14.48+0.10 0.95+0.17 300 6 13 3
DZOA4659-10 1 1355295 -573526 31146 422 24 BG 1110 S e w000 5 3 .
DZOA4659-01 1 1355435 -574838 31143 400 29 UG 0111 - 1599 £0.07 13.04 £0.04 11.50+0.15 124+0.09 239+0.15 1.15+0.14 060 4 8 5
DZOA4659-02 1 1356077 -585221 31122 295 38 UG 0111 ? 1475+0.03 1321004 13.09+0.22 0.52+0.05 0.88=0.18 037+0.18 664 11 17 6
DZOA4659-05 1 135609.7 -594614 311.00 2.08 81 UG 0111 S 16.85+£0.17 13.64 £0.05 12.65+0.17 0.75+0.14 1.15+0.19 040+0.15 000 10 10 5
DZOA4660-02 1 1356523 -575153 31157 391 25 DG 1111 SM 15.98 £0.08 14.50 +0.08 e 070£013 . L we w000 10 12 6
DZOA4660-05 1 1357015 -591235 31125 2.60 54 DG 0111 E/SE 1586+0.06 13.05+0.04 11.91+0.13 091+0.07 1.58+0.11 0.67+0.10 030 10 14 15
DZOA4660-03 1 1357067 -580243 311.55 3.72 29 DG 0111 E/SE 1622+0.08 14.00+0.06 12.98+023 1.08+0.10 226+0.16 1.18+0.15 000 9 12 8
DZOA4660-01 2 1357082 -574409 311.63 402 26 UG 0111 SE 15.05+0.03 13.94+0.04 13.13£0.20 0.56+0.05 1.39+0.16 0.84+0.16 000 12 13 6
DZOA4660-04 1 1357466 -580701 311.62 3.63 30 DG 0111 E 1551 £0.06 13.98£0.06 1220+0.15 0.99+0.06 222+0.10 122+0.10 000 9 10 9
DZOA4661-03 2 135852.6 -594547 31133 200 89 UG 0111 S 17.16 £0.09 1391 £0.04 12.68+0.12 0.66+0.10 126+0.13 0.59+0.09 030 4 9 7
DZOA4661-01 2 135857.0 -584602 311.60 296 43 DG 1111 SM 13.99 £0.01 11.44+0.01 10.05+0.02 095+0.01 1.81+0.02 0.86+0.02 030 26 27 22
DZOA4662-02 2 135935.7: -582549: 311.77 327 45 UG 0111 E/SE 1535+0.03 13.35+0.06 12.09+0.09 0.72+0.04 1.62+0.07 090+0.07 400 10 12 11
DZOA4662-03 1  140001.9: -582906: 311.81 320 49 UG 0110 S 16.71 £0.11 e w000 10 7 ..
DZOA4662-01 1 14 0004.0: -575002: 31199 383 27 DG 1111 SM 1551 £0.06 13.61 £0.05 12.03+0.18 134+0.09 224+0.17 090+0.16 000 17 21 18
DZOA4662-04 1 140010.9: -591235: 311.64 250 52 UG 0110 SM/L 16.35+0.11 000 5 8
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Table 2. continued.

Ident. N RA (J2000) Dec Gal¢ Galb Ap Class Visibil. Type 1 J K a7-J° (I-KP (J-K)' Phot. D; D; Dg
["me 1 [°] [°] [mag] [mag] [mag] [mag] [mag] [mag] [mag] 1
@ 2 (3a) (3b) (4a)  (@4b) 5 (© )] ®) (&) (10) an (12) 13) (14) 5) (16) (17) (18)
DZOA4662-07 1  140026.9: —60 1831: 311.38 143 154 UG 0011 ? .. 1437+0.07 12.69+0.15 0.16 +£0.16 000 .. 11 9
DZ0OA4663-05 2 1400339 -593232 31160 216 6.6 DG 0111 SEM 1653+0.07 12.86+0.02 11.45+0.08 1.37+0.08 2.27+0.09 0.90+0.06 000 6 16 11
DZ0OA4663-02 1 1400553 -573723 312.15 400 29 DG 0110 SM 15.02 £0.03 1422 +0.05 0.23 +0.06 000 13 15
DZOA4663-01 1 1400558 -573728 31215 400 29 DG 0110 SM 15.27 £0.04 13.64 +0.04 .. 0.74+0.05 000 14 16 ..
DZ0OA4663-04 1 1401256 -583737 31195 3.01 44 DG 0111 SEM 1584+0.07 1343+0.04 11.99+0.10 1.11+0.08 2.19+0.14 1.08+0.13 000 11 14 10
DZOA4663-03 1 1401354 -583222 31199 3.09 43 UG 0110 S 16.38 +0.14 1539 +0.20 0.04 +0.20 000 7 8 ..
DZ0OA4664-02 1 1403112 -580620 31231 345 35 DG 0111 SL 15.03 £0.05 13.46 +0.05 .. 0.83+0.09 000 15 15 6
DZOA4665-02 2 140313.8 -580713 31231 344 36 DG 0111 SM 14.50 £0.02 12.61 £0.02 11.67+0.05 0.81+0.03 1.66+0.06 0.85+0.06 030 18 21 12
DZ0OA4665-03 1 1403575 -580949 31240 337 40 UG 0111 SM/L 000 8 15 6
DZOA4665-01 2 140421.0 -574333 31257 377 29 DG 0111 E 1521 £0.03 1329+0.03 12.13+0.10 1.10+0.04 2.13+0.06 1.03+0.07 000 10 14 11
DZ0OA4666-01 1 1405359 -593219 31221 199 85 UG 0111 SM/L 17.00+0.16 14.70+0.13 0.09 +0.16 000 6 12 5
B-band galaxies found to be non galaxian with DENIS:
DZOA4654-04 1 1349413 -574840 31065 4.18 26 NG 1100 - 000 4 ..
DZ0OA4655-07 1 135051.8 -574302 31082 424 26 NG 1110 - 000 5 4
DZOA4660-06 2 1356429 -591116 31122 263 51 NG 1111 - 15.95 +0.05 14.62 +0.06 0.08 +0.11 000
DZ0OA4661-04 1 1358407 -581813 31169 342 35 NG 1110 - 000
DZOA4664-03 2 1402420 -574408 31235 383 33 NG 1100 - 000




