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Abstract. An all-sky catalog of 18020 disc-like
galaxies is presented. The galaxies are selected from
the Extended Source Catalog of the Two Micron All-
Sky Survey (XSC 2MASS) basing on their 2MASS
axial ratio a/b > 3. The Catalog contains data on
magnitudes of a galaxy in the J, H, K bands, its axial
ratio, positional angle, index of luminosity concentra-
tion, as well as identification of the galaxy with the
LEDA and the NED databases. Unlike the available
optical catalogs, the new 2MFGC catalog seems to be
more suitable to study cosmic streaming on a scale of
= 5 0.1. The dipole moment of distribution of the
bright (K< 11™) 2MFGC objects (I = 227°,b = 41°
or SGL = 90°,SGB = —43°) lies within statistical
=rrors (£15°) in the direction of the IRAS dipole and
-ne optical RFGC dipole.

Key words: catalogs: galaxies — galaxies: funda-
:nental parameters — infrared: galaxies

Annorauua. [Ipeacrasnen karanor 18020 auc-
xoodpasubix ranakTuk 2MFGC, oxpaTsiBarowuil Bce
#e60. ['anakTuku 66111 OTODPAHBI U3 KATAJIOTa MPOTS-
HeHHBIX UCTOYHUKOB 2MASS-0630pa (XSC 2MASS)
I10 KPUTEPHIO OTHOIIEHUs uX oceit B 2MASS, a/b > 3.
Kartazaor cozepwur ganunie o J, H, K, 3Be3aunix
BETHYHHAX, OTHOUIEHHSIX OCeH, MO3HIMOHHBIX YIJIaX,
HHIEKCE KOHUEHTPALMY CBETA, a TAKHKE OTOXK JeCTBIIe-
aug 2MFGC-ranaktuk B 6Gasax jansbix LEDA wu
NED. B omiu4ne OT CyWEeCTBYIOIHX ONTHYECKHX Ka-
“a10roB, HoBHIH (2MFGC) kaTazdor mpeacraBnserca
fotee mOAXOAAILMM U1 U3YUYEHHUS] KOCMHYECKUX Te-
senuil Ha WwkKane z S 0.1, JunonbHblil MOMEHT pac-
npeeaenus apkux (K< 11™) 2MFGC ofbextos (I =
R7.b=41°, num SGL = 90°, SGB = —43°) pacno-
10/KEH B IPEAeJIax CTATHCTUYECKUX omubok (£15°)
s anpas.1eHdd IRAS-nunons u ontuyeckoro RFGC-

ARNQNI5.
1. Preface

The catalog of flat spiral edge-on galaxies, FGC
Harachentsev et al. 1993), was created as a result
£ 1 examination of blue and red prints of the

C vs POSS-T and ESO/SERC. The catalog is
rather specific sample of 4455 spiral galaxies with a

limiting blue diameter ay;;, = 06 and an axial ratio
a/b > 7. It consists of two parts: FGC (Flat Galaxy
Catalogue) itself, which covers a region § > —20°,
and its southern extension FGCE (Flat Galaxy Cat-
alogue Extension) with ¢ < —20°. Since the limiting
angular diameter in the catalog a;i,, = 06 is smaller
than a;;,,, = 1/0 in the catalogs UGC (Nilson 1973)
and ESO/Uppsala (Lauberts 1982), then more than
half (56 %) of flat galaxies entering into it have been
cataloged for the first time.

The axial ratio a/b presented in FGC is actually
Rys = Dss/dss in RC3 (de Vaucouleurs et al. 1991)
and virtually characterizes the relationship between
the disc and spherical components in a spiral galaxy
viewed edge-on. The condition a/b > 7 excludes the
majority of early-type spiral galaxies. That is why the
average morphological type of the FGC(E) galaxies
is between Sc and Scd, and above 75% of the FGC
galaxies are spirals of type Sc and later.

As has been shown by Karachentsev et al. (1997),
the mean axial ratios of the blue images of the galax-
ies exceed the corresponding axial ratios on the red
prints of both parts of the Catalog. This can read-
ily be explained by that the spherical component
of galaxies is redder. When passing to the infrared
range, this feature is intensified, which will be dis-
cussed in detail in the next section.

The new improved and complemented version of
the catalog, RFGC (Revised Flat Galaxy Catalogue
— Karachentsev et al. 1999), involves 4236 flat galax-
ies. The principal changes made in RFGC in compar-
ison with FGC are as follows.

e On the Digital Sky Survey (DSS) the coordi-
nates of all the objects were measured anew with a
higher {(~ 3") accuracy.

e The diameters measured on J, R films of the
survey ESO/SERC were reduced to the system of di-
ameters POSS-I (which approximately corresponds to
the system ay5) based on the results from Kudrya et
al. (1997a). This eliminated the difference in photo-
metric depth between the two parts of the catalog,
FGC and FGCE. About 200 galaxies having reduced
diameters a < 0!6 were not included in RFGC.

e For the RFGC galaxies total apparent magni-
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tudes B; consistent to an accuracy of ~ 0725 with
B, magnitudes of RC3 (de Vaucouleurs et al. 1991)
were calculated. Angular diameters, surface bright-
nesses and other parameters were used in the calcu-
lations (Kudrya et al. 1997b).

For the present titne RFGC is the deepest mor-
phologically homogeneous sample of the field spiral
galaxies. It is mainly intended for studying large-scale
flows of galaxies, properties of the structures in discs
etc. (Karachentsev 1989; Karachentsev et al. 2000;
Bizyaev & Mitronova 2002; Zasov et al. 2002).

2. RFGC galaxies in the survey 2MASS

The Two Micron All-Sky Survey (2MASS) was car-
ried out in three infrared bands: J (1.11-1.36u), H
(1.50-1.80y) and K, (2.00-2.32 p) with two 1.3m
telescopes in Arizona and Chile, respectively (Skrut-
skie et al. 1997). Approximately 3 million galaxies
brighter K; = 14.5™ were detected in the 2MASS sur-
vey (Jarrett 2000). About 1.65 million galaxies with
Ks < 14™ and angular dimensions above 7" were
entered into the 2MASS Extended Sources Catalog
XSC (Cutri & Skrutskie 1998). Selection of extended
sources and their photometry were performed with
using the standard set of algorithms (Jarrett et al.
2000) and the photometric calibration was described
in the paper by Nikolaev et al. (2000).

Jarrett (2000) notes that the 2MASS survey has
weak sensitivity to late-type galaxies, especially of
low surface brightness. The cause lies in high bright-
ness of the night sky in the near-IR range and short
exposures (~8s/object). For this reason the periph-
ery of the discs of spiral galaxies is generally unseen
on isophotes fainter than K = 20™/0". This conclu-
sion was corroborated and extended for the sample
of RFGC galaxies (Karachentsev et al. 2002). Mutual
identification of the objects from RFGC and 2MASS
XSC showed that 2996 out of 4236 (i.e. 71%) RFGC
galaxies were identified in XSC. The portion of RFGC
galaxies in 2MASS decreases

¢ when passing from bright galaxies to faint ones
(100% of detection at B; < 14™5 and 38% at B; =
17™5),

¢ from high surface brightness galaxies to galax-
ies with low surface brightness (89% of detection in
RFGC with surface brightness class SB=I and 57%
with class SB=IV),

e from early morphological types to later ones
(100% of detection for type Sab and 22% for Sm).

A comparison of infrared and optical diameters
for nearby large galaxies has shown that 2MASS di-
ameters are typically ~ 50 to 70 % relative to optical
measurements, from late to early-type disc spirals,
tespectively (see Fig. 24 of Jarrett et al. 2003). Like-
wise, 2MASS diameters of RFGC galaxies are, on av-

erage, half as much as standard optical diameters. In
the RFGC galaxies the blue axial ratios a/b cover an
interval of [7-21] with a median of 8.6, while the re-
spective infrared a/b occupy a range of [1-10] with a
median of 4.1. The comparison of infrared and optical
characteristics made for the RFGC galaxies resulted
in a knowledge what flat spiral galaxies look like in
the infrared region.

At the next stage, we applied the data of 2MASS
photometry of the RFGC galaxies to calculating pa-
rameters of their bulk motion. For the RFGC galaxies
with known hydrogen line widths, Tully-Fischer re-
lationships (TF) in B, 1, J, H, K bands were derived
(Karachentsev et al. 2002). Then, using the J, H, K
Tully-Fischer relationships, Kudrya et al. (2003) ob-
tained the absolute value of the bulk velocity and
the apex parameters for a sample of 971 RFGC
galaxies with radial velocities Vax < 18000kms™?:
V =199+ 61kms~} 1 =301° £ 18°, b = —2° £ 15°.
This is in a good agreement with our previous esti-
mates obtained when using the TF relationship for
optical diameters (Karachentsev et al. 2000) and also
results of other authors.

Thus, we proved the homogeneity over the sky
and the photometric homogeneity of the catalog
2MASS - XSC by the example of the flat galaxies of
the catalog RFGC. This induced us to make a more
representative and deep catalog of “flattened” galax-
ies using the data of the infrared catalog 2MASS -
XSC.

3. Catalog 2MFGC

3.1. Criterion of selection and catalog charac-
teristic features

Among numerous photometric parameters of galaxies
included in XSC (Jarrett et al. 2000) we selected,
as reference for the new catalog, a parameter that
characterized the ratio of the minor to major axis. It
can be expressed as the axial ratio of a galaxy image
in each band J, H, K (jba, hba,kba) and also as the
axial ratio for the combined J + H + K image, sba
(“super” coadd).

From the XSC objects were preliminary selected
those whose axial ratio values even in one band or sba
were smaller than or equal to 0.4, which significantly
reduced the possibility of missing a disc-like galaxy
in the list because of features of photometric process-
ing. The selected objects are present in two lists: the
main one (N = 20631), which included galaxies reli-
ably classified in XSC, and the additional one (N =
2199), in which binary and multiple stars, as well as
artifacts, could be involved along with galaxies.

Based on the data of Section 2, galaxies with axial
ratio in the blue region of the spectrum a/b ~ 6, will
have a/b = 2.86 or b/a = 0.35 in 2MASS. Allowing
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for the step-type behavior (0.02) of the a/b value in
the XSC. we adopted the upper limit of the ratio
¢ the minor-to-major axis to be equal to 0.34 as a
riterion of selection of objects for our Catalog.

The following selection criteria were further ap-
plied to the objects of these lists:

1) sha < 0.34,

2) sba > 0.34, but the axial ratio in each of the

ands jba, hba, kba was less than or equal to 0.34.
Objects for which even one value of jba, hba, kba
1zled 1 and objects without the estimate of the ax-
| ratio were excluded from consideration. The limit
was not specified either by the magnitude or by the
ngular diameter !

Finally, 18215 objects from the main list complied
=ith criteria 1 and 2, and 16132 of them were identi-
Zed in the databases LEDA and/or NED. Here, the
radius of the region of identification was chosen to be
1" for NED, and 0.5 for LEDA.

‘' en two or more objects fell within the region of

ientification, their characteristics were visually es-

mimated from the images of the digital sky surveys
POSS-II. ESO/SERC and IPAC 2MASS. The Cat-
log included the objects whose characteristics (po-
ition angle, axial ratio, brightness, size) fitted best
those presented in XSC.

The same procedure was carried out for single
XSC objects which were identified with low (worse
than 0.4") accuracy in LEDA and NED.

Note that when creating any catalog, errors of the
[st and IInd type are bound to arise: I — “true” ob-
jects are not included, IT — “spurious” objects are in-
-luded. As applied to our Catalog, these errors man-
ifest themself as follows.

I. In the course of photometric processing the pe-
ripheral regions are inadequately allowed for in galax-
ies with low surface brightness and the object for-
mally “becomes round”. The selection criterion cuts
off a certain part of really flattened galaxies thereby
sirengthening the selection effect already present in
the catalog XSC. Besides, the procedure of measuring
zalaxies with the greatest angular sizes proved to be
non-optimal for the determination of their parame-
ters. These galaxies are supposed to be measured in
another manner, and they will constitute a separate
2MASS catalog. It will also include flattened galaxies
that failed to fall within our Catalog.

II. The photometric procedure fails to distinguish
between a single object and cases where a galaxy is in
~ontact with another galaxy or a ster. And, vice versa,
z bright detail can be measured separately from the
main body of the galaxy.

- Out of 2199 objects of the additional list the criterion was ap-

plied only to 508 objects identified in LEDA. Only 131 galaxies
f them satisfied criteria 1 and 2.

To diminish the influence of errors of the Ist and
IInd type at different stages of compiling the catalog
2MFGC (2MASS Flat Galaxy Catalog) several thou-
sand of galaxy images were revised on the frames of
2MASS. As a result, we included 18020 galaxies in
the catalog 2MFGC.

The new catalog 2MFGC comprises 2371 RFGC
galaxies, which accounts for 56% of all RFGC galaxies
and a total of 13% of the whole number of “flattened”
2MASS galaxies.

In Section2 we presented 2996 RFGC galaxies
(71% of the total number of 4236) identified with
XSC. As an additional check showed, 18% out of
2996 galaxies have the axial ratio sba > 0.4. Thus,
the “loss” of 15% of really flat galaxies may be due to
the application of the axial ratio as the criterion of
selection of galaxies for the catalog 2MFGC.

Some typical images of the galaxies from the cat-
alog 2MFGC are shown in Fig. 1.

2MFGC  265/=2dFGRSS5820Z078. V) =
31735km/s, mag=17"77 (NED), K = 12m89.
An example of a distant galaxy.

2MFGC 6265=ESO 059-022. Sbe,Vy, = 10639
km/s, By = 15729, K = 10™61. A typical example
of a moderately distant galaxy.

2MFGC 627I=NGC 2470. Sab, V), = 4054km/s,
B, = 13764, K = 9729. An example of an early-type
spiral galaxy with reliably measured characteristics.

2MFEFGC 6472. Unidentified in the optical range.
K =10"21. An example of a galaxy of very low sur-
face brightness, possibly, a nearby object.

2MFGC 6562=RFGC 1355. Sed, By = 1675, K =
13m86. A typical flat galaxy, seen at the 2MASS limit.

ZMFGC 7T000=PGC 3085218. By = 2177 + 1'"0,
K =11"34. In the optical range is seen at the limit.

2MFGC 10056=RFGC 23673. Sb,V,, = 5285
km/s, B, = 14™5, K = 9765. A typically flat galaxy,
equally well visible in the optical and infrared ranges.

2MFGC 13442=ESO 179-013. SB(s)dm.Vy =
834 km/s, B; = 14m88 + 23, K = 11726. A nearby
galaxy of low surface brightness, is seen through the
Milky Way.

In the columns of the Catalog we present the fol-
lowing data:

column 1 : 2MFGC galaxy number;

column 2 : Right Ascension and Declination for
the epoch J2000.0;

column 3 : K-band fiducial elliptical Kron radius
in arcsecond;

column 4-6 : J, H, K-band fiducial elliptical Kron
magnitudes;

column 7 : axis ratio (b/a) for the J + H + K
combined image (“super” coadd);

column 8 : axis ratio (b/a) averaged by the indi-
vidual J, H, and K-band images;

column 9 : positional angle in degrees for the “su-
per” coadd image measured towards NE (+) and NW
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)
column 10 : .J-band concentration index (3/4 vs
1/4 light radii);

column 11 : galaxy number in the LEDA database;

column 12 : distance from the 2MASS center to
the LEDA object in arcmin;

column 13 : galaxy name in the NED database;

column 14 : distance from the 2MASS center to
the NED object center in arcmin.

Note that 2877 2MFGC galaxies, i.e. 16%, are not
presented in the known catalogs.

3.2. Statistics of the main parameters

Fig. 2 presents integral distributions of the number
of 2MFGC galaxies by apparent magnitudes. The
straight line represents homogeneous distribution. As
can be seen, the incompleteness of the sample for flat-
tened galaxies becomes noticeable at K ~ 13", that
is, at 100% completeness of the catalog XSC up to
K ~ 1™ (Jarrett 2000) about 80% of potential can-
didates failed to fall within the catalog 2MFGC (see
also Table 1). Apparently, when passing to the limit
of the 2MASS survey, the galaxies look more round
and are cut off by the selection criterion. Note that
for the REGC galaxies 100% completeness is achieved
at ap = 0/85 and drops with the limiting diameter
approaching ap = 06.

Another cause of omission of a “really flat” galaxy
in the Catalog is also possible. By our condition galax-
ies with b/a = 1 were rejected. Thus, the galaxies that
look in the B band like Sc--Sd with a spherical high
contrast nucleus and a very faint disc component look
in the 2MASS survey like compact round objects and
are discarded by the selection criterion.

In Fig.3 is present the distribution of 17885
2MFGC galaxies versus their color J — K. It looks
quiet symmetric, with an average color < J — K >=
1"17 and ¢ = 020. This value is actually coincident
with the mean value of the color < J — K >~ 172,
obtained for the RFGC galaxies identified with XSC
(Karachentsev et al. 2002). About 70% of the 2MFGC
galaxies have the color J — K B in a narrow interval,
0"9 — 13,

The distribution of the 2MASS galaxies over the
inverse axial ratio a/b = 1/sba (Fig.4) shows that
with a sufficiently wide range of axial ratios the
greater part (>80%) of our galaxies have a/b > 3.
The median value 1/sab = 4, which is close to the
value med (a/b) = 4.1 for the RFGC galaxies identi-
fied in XSC.

In the interval of a/b from 4.5 to 10 an exponential
relationship lgN = —0.42(a/b) + 5.26 is satisfied. In
Fig. 4 there present nearly round galaxies, although,
according to the criterion of selection, objects with
b/a = 1 were excluded. This effect takes place in
adding up J, H and K images of galaxies, when the el-
liptical isophotes describing circumnuclear region are

Table 1: 2MFGC galaries with different ap-
parent  magnitudes and  angular  diameter
2r. arcsec
J <350 [50-99 | 100-149 | > 150 | All
<9 0 0 2 21 23
9-10 0 2 23 58 85
10-11 0 112 184 85 381
11-12 56 918 292 12 1278
12-13 | 1180 | 2387 84 0] 3651
13-14 | 5171 | 1767 3 0| 6941
14-15 | 4981 212 0 0] 5193
>15 332 1 0 0 333
All | 11720 | 5399 590 176 | 17885

H

<9 0 0 14 61 73
9-10 0 48 134 82 264
10-11 22 668 306 33| 1029
11-12 738 | 2123 123 0| 2984
12-13 | 4267 | 2091 13 0] 6371
13-14 | 5923 474 0 0| 6397
14-15 739 5 0 0 744
>15 6 0 0 0 6
All | 11695 | 5409 590 176 | 17870

K

<9 0 2 32 84 118
9-10 0 156 200 79 435
10-11 82 | 1118 279 13 | 1492
11-12 | 1766 | 2500 76 0| 4342
12-13 | 6140 | 1493 3 0| 7636
13-14 | 3704 153 0 0| 3857
14-15 139 0 0 0 139
> 15 1 0 0 0 1
All 111835 | 5422 590 176 | 18020

Table 2:Distribution of 2MFGC galaxies accord-
ing to anguler diameters for different axis ratios

2r, arcsec

sab 7-49 | 50-99 | 100-149 | > 150 All
1-2.99 199 170 20 10 399
3-4.99 | 11216 | 4077 359 109 | 15761
5-10 417 | 1175 211 57 1860

afb

1-2.99 | 4378 421 19 9 | 4827
3-4.99 1 7394 | 4291 386 107 | 12178
3-10 60 710 185 60 1015
All 11832 | 5422 590 176 | 18020

added together as averaged at different position an-
gles (PA) and produce practically round images.
Table 2 gives the distribution of the numbers of
the 2MFGC galaxies according to angular dimensions
depending on the fact which way of calculating the
axial ratios is adopted when selecting galaxies for the
Catalog. With a “soft” criterion (b/a < 0.34) the num-
ber of nearly round galaxies that may be entered into
the Catalog is by a factor of 12 larger than with
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hard” criterion sba < 0.34. As it was to be ex-
=cted this effect is most pronounced for the smallest

< 1') galaxies.

The distribution of the 2MFGC galaxies by near-
nirared (NIR) position angles (PA) is shown in Fig. 5.
The mean number of galaxies per interval is 1002
he standard deviation of 31.6. The maxima and
‘a1 the distributions are insignificant. Only
aliue of 18 is beyond the 20 range at the PA
-10° to +50°. Note that the position angle is

=ast accurately determined parameter presented

the Caralog. Comparison of the PA that we de-
'mined visually from 2MASS images with the PA
resented in XSC for a considerable share of galaxies
= a large (to tens of degrees) deviations. Rahman
shandarin (2003) write about the “twisting” PA

The position angles given in XSC most likely re-
= 1o the circumnuclear region (bulge) than to galax-

== 2 whole. as in RFGC.

3.3. Some two-dimensional distributions

be seen in Fig. 6 that the average color J — K

the 2MASS galaxies with passing from bright to
1 objects changes only slightly (from 170 to 173),
wever the scatter in J — K largely increases for
137, Nevertheless, the average color of bright
wvies is bluer than that of faint ones. This can be
1ed by the fact that, firstly, for bright galaxies
sreater portion of the disc component is involved

n photometrying in comparison with faint galaxies,
secondly, faint galaxies are situated at larger
1ances. where the K correction plays an important

The axial ratio measured in XSC changes slightly
“or both bright and faint 2MFGC galaxies (Fig. 7).
Note that our criterion of selection excluded the

rightest and round objects, which is indicated by

- ~shortage” of points in the upper left corner of

‘The axial ratios measured for galaxies with dif-
ferent J — K colors change as slightly (Fig. 8). Note
the shortage of points among the reddest and round

Fiz. 9 shows the relationship of J vs lgr. Begin-
ning with J < 13™, it is seen that the galaxy sizes
e svstematically underestimated for the brightest
2MIASS objects. This is connected both with the na-
ture of objects selected for 2MFGC (late spirals have
n extended blue disc component poorly visible in
the IR range) and, possibly, with characteristics of
the digital processing of extended objects.

Iry Figs. 10-12 are exhibited two-dimensional dis-
ributions “concentration index” IC vs J magnitude,
~wvs (J—K) color and IC vs axial ratio, respectively.

Ir is seen on all three diagrams that the mean

lex of concentration changes slightly over a wide
range of magnitudes and colors, having an average

value < IC >= 4.30 with a standard deviation of
o = 0.93. Fig. 10 shows deficiency of bright objects.
Apparently, bright galaxies with a large index of con-
centration failed to enter into the catalog 2MFGC for
two reasons: 1) the selection criterion cut off objects
with a pronounced bulge (as required in selecting late
spirals) and 2) the total magnitude of thin galaxies
might be underestimated in photometrying.

The shortage of blue objects with (J — K) < 0™85
at IC > 5 (Fig.11) is naturally explained by the
absence of pronounced bulges in thin spirals of late
types.

Closer examination discloses that the index of
concentration somewhat decreases for galaxies with
faint magnitudes, IC = —0.118J + 5.886,0.¢yr =
0.919, the correlation coefficient r = —0.15 and some-
what increases with “reddening” of a galaxy, IC =
0.651(J — K) + 3.540, ;¢4 = 0.918, the correlation
coefficient » = 0.14.

It can be seen from Fig.12 that the mean value
IC = 4.30 remains unchanged over the entire interval
of sba from 0.10 to 0.50. The main body of the catalog
2MFGC is comprised of rather thin objects (sba =
0.27 £ 0.04).

3.4. Distribution over the sky and NIR dipole

We present in Fig. 13 the distribution of 18020 galax-
ies of the catalog 2MFGC over the sky in supergalac-
tic coordinates. The gray strip isolates the region of
the equator of the Galaxy (] b |< 10°). This region is
seen to be sufficiently well filled with galaxies.

In the lower right part of Fig. 13 the positions of
the Great Attractor (GA), of the supercluster Pisces—
Perseus (PP), Shapley concentration of clusters (Sh),
and also Bootes Void (BV) and Local Void (LV)
are marked. It follows clearly from Fig.13 that the
galaxies of the 2MFGC catalog outline a large-scale
structure at a great depth (for instance, radial ve-
locities of clusters in the Shapley concentration are
(14 — 20) - 103 km/s). The same is also seen at nearer
sections in distance, up to J < 12™ (Fig. 14 and 15).

As it is followed from Figs.13-15, the 2MFGC
contains a large number of galaxies distributed
throughout the sky to a sufficient depth (the typical
redshift is z ~ 0.05). This, as well as the photomet-
ric homogeneity of the catalog 2MFGC, allows one
to calculate the dipole moment in the distribution of
galaxies and make comparison with the results ob-
tained from other catalogs (IRAS, RFGC).

Using the coordinates of the 2MFGC galaxies,
we computed the location of their centroid at dif-
ferent depths (different sections by appareut magni-
tude) without making allowance for weighting galax-
ies by their brightness. The results are listed in Ta-
ble 3. Here, in the appropriate columns are given: K
— the limiting magnitude to which the calculation of
the dipole is performed, N — the number of galaxies
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Table 3: NIR dipole parameters from the data of 2MFGC catalog

K N X Y Z I° | b° | SGL° | SGB°
10 | 554 | —0.023%£0.022 | —0.137£0.023 | 0.11040.027 | 260 | 38 122 -36
11 | 2070 | —0.049+0.012 | —0.054+0.012 | 0.064+0.014 | 227 | 41 90 —43
12 | 6423 | —0.049+0.007 | —0.0304+0.007 | 0.0444+0.008 | 211 | 37 73 —43
13 | 14078 | —0.040%£0.005 | —0.025£0.005 | 0.029+0.005 | 212 | 31 70 =50
14 | 17885 | —0.041+0.004 | —0.01640.004 | 0.024£0.005 | 201 | 28 56 —47
All | 18020 | —0.043£0.004 | —0.01440.004 | 0.025+0.005 | 198 | 28 33 —45

in the subsample, X,Y and Z — the mean galac-
tic Cartesian coordinates for the centroid of galax-
ies and their errors, I,b, SGL, SGB — the direction
of the galaxy centroid in galactic and supergalac-
tic coordinates, respectively. It is evident that with
increasing depth (and rising incompleteness) of the
2MFGC catalog the galactic longitude [ of the dipole
has a strong trend, while the galactic latitude changes
slightly. Since the catalog 2MFGC is assumed to be
complete to ' = 11™, then the computed positions
of the dipole for K = 10™ and K = 11™ are in
fair agreement with the data for the IRAS dipole,
[ =250°,b = 38° (Lahav et al. 1988).

Maller et al. (2003) determined the position of the
dipole as | = 278°, b = +38° for objects brighter than
K = 13™5 from the XSC catalog (with taking account
weighting by luminosity). As one can see from our Ta-
ble 3, the dipole positions defined from the brightest
(K < 10™) 2MFGC galaxies are in good agreement
with the data of Maller et al. (2003) too.

We present for comparison also the position of
the MBR (Microwave Background Radiation) dipole
[ = 268°,b = 27°, or SGL = 138°,5GB = —38°
(Kogut et al. 1993).

Another group of results refers to the optical
dipole. For the integrated UGC+ESO catalog (N =
23984, aj;, = 1/03) Lahav et al. (1998) give the po-
sition of the sample centroid ! = 261°,b = 29°. For
4236 RFGC galaxies we obtained I = 273°,b = 19°
at a;m = 0/6 (Karachentsev et al. 1999).

The position of the NIR dipole found from trun-
cated samples of the catalog 2MFGC fits that of the
MBR dipole, as well as the position of the optical
dipoles, within +30°.
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SuperGalactic

13: The distribution of the 2MFGC galazies over the sky in supergalactic coordinates. The region with
b |=10° is marked by grey colour.
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SuperGalactic

Puc. 14: The distribution of the 2MFGC galazies with J < 13 over the sky in supergalactic coordinates. The
positions of well-known galaxy concentrations and voids are marked.
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SuperGalactic

15: The distribution of the 2MFGC galazies with J < 12 over the sky in supergalactic coordinates. The

nations of the galazy concentrations and voids are the same as in Fig.13 and 14.



