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Abstract. A systematic search by microscope for non-
stellar objects on POSSII R film copies in a part of the
northern galactic plane has led to the detection of about
3500 objects. The vast majority are obscured galaxies,
most of which are new. We present coordinates and opti-
cal diameters of these galaxy candidates, list coincidences
with objects in optical and infrared catalogues and discuss
their distribution along the galactic plane!.
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1. Introduction

In the era of digitized sky surveys and of various meth-
ods to automatically tell galaxies from stars, a visual
examination of photographic plates or film copies might
easily be considered to be obsolete. However, at low galac-
tic latitudes it becomes quite difficult to distinguish the
often very dim and small galaxies from stars and other
diffuse objects. This implies that an automatic detection
of galaxies is severely hampered since one would be forced
to check most candidates visually. As a consequence, vi-
sual surveys should be given preference - provided they
are carried out by persons with appropriate experience of
this type of work.

We have demonstrated that useful information can be
obtained by visually inspecting photographic prints; par-
ticularly, we could gain experience during optical searches
for galaxies in the “zone of avoidance” (ZOA) of our
Galaxy (e.g. Weinberger 1980; Weinberger 1995; Seeberger
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et al. 1996; Saurer et al. 1997). Extragalactic research in
the ZOA is, for almost one decade, a quite booming area.
A flourishing identification industry has led to the dis-
covery of many thousand mainly optically identified ex-
tragalactic objects in a zone that was, by Hubble (1934,
found to be practically devoid of galaxies. This develop-
ment was and is, from a purely scientific point of view,
triggered by several developments. One is the discovery
of large-scale structures in the Universe and the insight
that these structures will, of course, not come to a halt
when approaching the ZOA. A second are the discus-
sions about the Great Attractor that was suspected to
be located at low galactic latitudes. Third, scientists also
take the pick out of the bunch by the discovery and in-
vestigation of highly obscured (massive) nearby galaxies
(e.g. Kraan-Korteweg et al. 1994; Huchtmeier et al. 1995).

Due to the favorable plate material (fine grain emul-
sions and considerable deepness), optical surveys for
galaxies were particularly promising for the southern
hemisphere. Major surveys there are those performed by
Kraan-Korteweg (1996) and Saito et al. (1990), Saito
et al. (1991) and Yamada et al. (1993).

In the northern hemisphere, due to the fact that only
a small fraction of the new deep POSSII atlas was avail-
able up to the mid-nineties, the POSSI-E (red-sensitive)
prints - less deep and having worse resolution compared
to the southern plates or films - were used for analogous
searches. Now, almost all of the POSS II film copies are
available, and visual inspections on this excellent material
should consequently result in the detection of many more
galaxies. This prompted us to examine a promising part
of the northern ZOA for non-stellar objects, the results of
which are presented in this paper.
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Table 1. The fields of POSSII searched for our program

No. | Field Decl. R.A. V4 b
(1950)
1 78  +65° 00°00™ 117.8 +2.9
2 79 4+65° 00"44™ 1225 424
3 80  +65° 01"28™ 1271 427
4 81 +65°  02P12™ 1316 +3.8
5 82  +65° 02"56™ 135.9 +5.6
6 111 +60° 00"00™ 116.9 —2.0
7 112 +60° 00"38™ 121.6 —2.6
8 113 +60° 01"16™ 1264 —24
9 114  +60° 01"54™ 131.1 —1.6
10 115  +60° 02"32™ 1356 —0.1
11 116  +60° 03"10™ 139.8 +2.1
12 | 117 460° 03"48™ 1437 +4.8
13 | 154  +55° 02P45™ 139.2 —3.9
14 | 155 +55° 03"18™ 1433 —1.6
15 156  +55°  03B51™ 1472 +1.2
16 157  +55° 04"24™  150.6 +4.4
17 | 200 +50° 03"30™ 1476 —4.8
18 | 201  +50° 04b00™ 1514 —1.8
19 | 202  450° 04"30™ 1549 +1.6

2. Search criteria and method

A total of 19 POSSII R film copies, each comprising a

field size of about 40 square degrees, were scanned. The

longitude range selected was 115° < £ < 157° and in this
interval all fields with centers at b < 5° were examined.

Table 1 displays the list of fields.

The main reasons for selecting this longitude range
were:

1. The Supergalactic Plane crosses the Galactic Plane at
¢ ~ 135°. The significance to probe the ZOA in a wide
strip around this longitude is obvious - and is indicated
by the fact that several bright galaxies (e.g. Maffeil
and 2, IC 342) lie behind the galactic plane.

2. Beginning with £ ~ 160°, the surface density of galax-
ies in the ZOA sharply increases (Weinberger 1980)
and the handling of data is thus made considerably
more difficult; fortunately, a large set of data in the
anticenter ZOA based on inspection of POSSI red-
sensitive plates already exists (Pantoja 1995; Seeberger
et al. 1996; Saurer et al. 1997).

In an earlier paper (Seeberger et al. 1996) we have argued

that red-sensitive surveys are the most suitable material

for galaxy searches in the ZOA - hence our selection of
the POSSII R films. The visual examination was done by
one of us (MG) and a check of all objects together with
the decision to finally accept or reject an object was done
by RW. Individual films were scanned along overlapping
strips of about 1 cm wide by use of a microscope at 16x
magnification. Typically a film copy took about ten to
twelve hours to scan.

Equatorial coordinates were determined using a high-
resolution digitizer and a suitable software developed
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at Innsbruck. The overall accuracy is about =+0!25.
Diameters of each galaxy candidate were determined
using the microscope at 25x magnification and a glass
plate with a 0.1mm grating; e.g., the major-axis diameter
is defined as the maximum extent of the galaxy as seen
by the eye through the microscope and is specified in
increments of 0/01 (however, the diameters are not this
accurate - about £0/05 is probably more appropriate).

3. Results and discussion
3.1. The catalogue

In Table 2 we list our galaxy candidates in order of in-
creasing galactic longitude. Due to the editorial policy of
Astronomy and Astrophysics we publish this table, which
comprises 58 print pages, in electronic form. Thus, only a
sample page (the first page of Table 2) is given here.

The galaxy designations follow the IAU recom-
mendation for the nomenclature of new objects:
ZOAG G2L.0¢ £ bb.bb. ZOAG means “Zone of Avoidance
Galaxy”, G stands for galactic coordinates, and £¢¢.£¢ and
+bb.bb are galactic longitude and latitude, respectively.

In Col. 1 the designation of the galaxies is given. For
reasons of brevity the prefix ZOAGG is omitted. In a
few cases, this designation is not unambiguous, i.e. 2 (or
more) very closely located galaxies could not be sepa-
rated. For this we add a suffix “a” for the object with
the smaller (smallest) right ascension. If the right ascen-
sions are practically the same, then the object with the
smallest declination is given the suffix “a”, then “b” for
the next higher declination and so forth. If both R.A.
and Dec. are almost identical, then (and only then) the
more optically extended one of the objects gets the suf-
fix “a”. Columns 2 and 3 give the equatorial coordinates
for epoch 1950.0, Cols. 4 and 5 for epoch 2000.0 (Julian).
In Col. 6 we present maximum and minimum diameters
(in arcmin) measured from the POSSII R film copies. In
the last column we list cross-identifications with galaxies
taken from the NASA Extragalactic Database (NED), and
with IRAS point sources taken from SIMBAD. For cross-
identifications with the IRAS PSC catalogue we used our
above-given positional uncertainty and checked whether
our optical error bars fell within the IRAS uncertainty
ellipse or not.

3.2. The distribution

In Fig. 1 (top) all our galaxy candidates are plotted, and
in Fig. 1 (bottom) the 100 ym IRAS surface brightness is
shown. From Fig. 1 (top), several distinctive features are
obvious: First, the ZOA does not appear to be prominent
(particularly if compared, e.g., with Fig. 3 in Seeberger
et al. (1994) that is based on galaxy candidates found
on POSSI) - there are numerous galaxy candidates even
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ZOAG G a(1950)  6(1950)  «(2000)  6(2000) QO R  cross id.
113.83—3.63  233939.0 574357 2342038 530036 0.240.14
113.92-2.93 2338529 582603 2341171 584241 0.150.13
114.47-451 2345513 570237 2348192 571918 0.220.19
114.56—3.94 2345314 573650 234759.0 575331 0.110.10
114.56—4.46 2346 26.9 570642 2348550 572323 0.210.08
114.64—420 2346 31.6 572308 234859.7 573949 0.46 0.43
114.67—4.59 2347243 570049 2349529 571730 0.630.15
114.83—2.61 2345002 585819 2347272 591459 0.10 0.08
114.89—-4.63 2349 04.6 570120 2351340 571801 0.110.10
114.90-4.63a 2349 07.2 570128 2351366 571809 0.110.08
114.90—4.63b 2349 08.3 570128 2351377 571809 0.10 0.08
115.02—3.95 2348 51.1 574318 2351202 575959 0.10 0.08
115.23-4.39 2351 07.9 572012 2353381 573654 0.110.10
115.28—4.00 2350 51.7 574326 235321.8 580008 0.100.10
115.32—-3.97 2351048 574606 2353350 580248 0.070.07
115.43+5.10: 2331551 663354 2334106 665029 0.110.08 IRAS 23319+6633
115.56—4.53 2353444 571618 2356158 573300 0.110.10
115.75—-4.03 2354208 574746 2356525 580428 0.10 0.08
115.82—-3.70  235416.1 580827 235647.7 582509 0.150.11
115.84—2.10 2351475 594229 2354177 595911 0.11 0.1
115.93+0.14: 2348 19.7 615416 235047.7 621057 0.11 0.08
115.95-4.34 2356 159 573217 2358485 574859 0.10 0.07
116.12-3.66 2356 27.3 58 1418 2358 59.9 583100 0.20 0.18
116.15—4.73 2358 180 571156 0000 51.5 572838 0.21 0.10
116.36—4.59 2359358 572234 000209.9 573916 0.130.11
116.36—4.89 23 5959.2 570445 0002335 572127 0.110.09
116.37+5.45 2340 06.5 670925 2342272 672604 0.100.08
116.42—3.53 2358285 582542 0001021 584224 0.10 0.07
116.45—-4.05 2359284 575529 0002025 581211 0.09 0.07
116.48—4.64 00 00 33.7 572056 0003 08.3 573738 0.09 0.08
116.53—4.32 00 0027.9 574012 0003024 575654 0.130.12
116.56—1.23 23 5559.8 604218 2358321 605900 0.570.15
116.57—2.39 2357544 593400 000027.7 595042 0.110.09 NVSS JO00027+595048
116.58—4.89 0001 36.9 570714 0004 11.9 572356 0.20 0.08
116.59—5.14 0002 01.8 56 5240 0004 37.0 570922 0.140.11
116.62+0.35 2353442 621554 2356151 623236 0.24 0.07
116.64—3.54a 00 00 10.7 582718 0002451 584400 0.16 0.09
116.64—3.54b 00 00 10.9 582732 0002453 584414 0.11 0.08
116.71-3.35 0000 26.5 583923 0003011 585605 0.150.12
116.76—4.05 00 01 45.6 57 5849 00 0420.8 58 1531  0.09 0.09
116.82+5.48 2344251 671828 2346487 673508 0.09 0.08
116.84—4.06 0002239 575848 0004594 581530 0.10 0.08
116.86—2.04 2359400 595810 0002142 601452 0.190.15
116.91—-4.12 00 02 56.6 57 56 18 00 05 32.3 58 1300 0.10 0.09
116.99-3.32 0002294 584404 0005050 590046 0.110.10
116.99—4.59 0004 11.4 572912 0006 47.7 574554 0.11 0.08
117.08—5.19 00 0533.5 565445 0008 10.3 571127 0.180.12
117.12-5.08 00 0544.4 570136 0008213 571818 0.150.07
117.17-451 00 0523.5 573601 000800.3 575243 0.36 0.07
117.18—4.50 00 05282 573641 0008 05.1 575323 0.140.11
117.26—-1.39 00 01 47.7 604046 0004 23.0 605728 0.110.10
117.26-5.08 00 06 44.5 570254 0009219 571936 0.07 0.07
117.33—4.54 0006 37.6 573554 0009 150 575236 0.13 0.10
117.39—5.24 0007 53.2 565441 001031.1 571122 0.180.11
117.41-4.91 0007 40.2 571423 0010 18.0 573104 0.09 0.08
117.42—4.85 0007388 571750 0010 16.6 573431 0.08 0.07
117.43—-521 0008 06.5 56 5706 00 10 44.5 57 1347 0.10 0.08
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Fig. 1. Top: Distribution of the galaxies in galactic coordinates. The south-west corners of the fields lack objects due to an area
containing sensitometer spots. Bottom: A grayscale map of IRAS 100 pm intensities (white corresponds to bright emission).

Regions outside the surveyed area are black

very close to the galactic equator. Second, the number of
galaxies at negative galactic latitudes is much larger than
at positive ones. Third, there are only very few objects at
¢ < 125° at positive latitudes. The distribution of galax-
ies can be influenced in two main ways, i.e. it can be of
i) galactic (i.e. foreground) origin and/or it can  ii) re-
flect the true distribution, like concentrations (clusters) of
galaxies. The former origin might, in part, be tested by

comparing the galaxy distribution with maps of (infrared
emitting) dust clouds. As can easily be seen from a com-
parison of Fig. 1 (top) with 1 (bottom), regions of intense
IR-emission are generally avoided by galaxies; however,
in a few cases there appear to be positional coincidences
that must be examined, since e.g. small red nebulae in
star forming regions sometimes mimic the appearance of
obscured galaxies, since they cannot be easily eliminated
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mated by plotting the number of galaxies with diameters
larger or equal than a certain value against this value.
For a homogeneous spatial distribution of galaxies having
all the same typical linear dimension N ~ d~3 applies.
Figure 2 shows that our sample of galaxies starts to seri-
ously deviate from completeness at angular diameters of
d < 0!2. Similar optical surveys performed at the POSSI
plates were almost complete for d > 0/4 (Seeberger et al.
1996; Lercher et al. 1996). Certainly our better limit of
completeness is due to the higher quality of the POSSII
plates, especially thanks to a finer grain emulsion. The
figure also indicates that we missed roughly 73% of galax-
ies with diameters less than 0/1. When comparing to
Seeberger et al. (1996) who missed roughly 90% of this
sized galaxies one can guess that ~ 3 X more galaxy
candidates will be selected on POSSII R plates than on
POSSI E.

Nevertheless, we were able to directly compare the to-
tal number of galaxy candidates selected in optical surveys
on POSSTE and POSSII R plates since a substantial por-
tion of our region was already surveyed on the older plates
(Lercher et al. 1996; Saurer et al. 1997). By counting the
galaxies in the intersection of both surveys we obtained
674 and 2072 galaxies detected on POSST and POSSII, re-
spectively. Thus, we may roughly state that on the “new”
POSS R plates (i.e. POSSII) 3.1 x more galaxy candi-
dates are selected than on the “old” ones.

8.4. IRAS two-colour diagram

Out of our sample of 3455 galaxies 144 have an TRAS
counterpart (as results from the check of the NED and

Fig. 3. IRAS two-colour diagram for 43 galaxies with fluxes of
a good quality

SIMBAD catalogue), i.e. 0.26 galaxies per square degree.
This value is not larger than that found for POSSI surveys
(Seeberger et al. 1996 and references therein). Similarly to
Seeberger et al. (1996) we plotted a two-colour diagram
of the IRAS point sources for those with a flux quality
> 2 (see Fig. 3). From our sample 43 sources fulfilled this
condition, giving almost identical mean colours as quoted
in Seeberger et al. (1996).
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