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Abstract. We present the results of a detailed spectroscopic and photometric study of four Shakhbazian compact groups:
ShCG 8, ShCG 14, ShCG 19, and ShCG 22. We determined the redshifts of member galaxies and radial velocity dispersions of
groups. We also studied the distribution of the surface brightness of member galaxies in R and determined their morphological
types. The profiles of the surface brightness versus semi-major axis, the curves of isophotal twisting, and Fourier parameter a4
are constructed. We found that some members of groups are in the process of interaction. We determined physical parameters
of groups: virial masses, luminosities, mass-to-luminosity ratios, and the crossing times. On the basis of the results obtained in
this and our previous works, the general properties of 22 ShCGs are discussed.
Key words. galaxies: clusters: general – galaxies: distances and redshifts – galaxies: interactions – galaxies: general –
galaxies: kinematics and dynamics – galaxies: photometry

1. Introduction
In 1995 we commenced a spectroscopic and detailed photometric study of Shakhbazian compact groups (ShCGs).
The list of ShCGs contains 377 groups (Shakhbazian 1973;
Shakhbazian & Petrosian 1974; Petrosian 1974, 1978; Baier
et al. 1974; Baier & Tiersch 1975, 1976a, 1976b, 1978, 1979).
ShCGs were found by an eye inspection of the POSS prints.
They were selected as dense groups of mainly red galaxies,
the images of many of which were often hard to distinguish
from those of stars. Through follow-up spectral observations
(Tiersch et al. 2002, hereafter Paper I; Tovmassian et al. 2003a,
hereafter Paper II, 2003b, hereafter Paper III, 2004a, hereafter
Paper IV, 2004b, hereafter Paper V) it was found that some objects in the area of groups which were assumed in original papers to be stars, are in reality galaxies. On the other hand, only a


Figures 1 and 3–10 are only available in electronic form at
http://www.edpsciences.org

few assumed members of ShCGs turned out to be stars. Hence,
the great majority of the assumed members of these groups are
galaxies.
Many ShCGs, like ShCG 19 and ShCG 38 (Fig. 1), are
very dense formations. Probably due to the compactness of
images of the member galaxies, which on the POSS prints
are almost indistinguishable from those of stars, these two
groups and also some others were missed in other compact
group lists, e.g. HCG list (1982). ShCGs generally consist of
up to 15 members, while the distances between member galaxies are typically 3−5 times their diameters. The space density
of many of ShCGs reaches about 104 −105 galaxies per Mpc3 .
The groups have a “cigar”-like, prolate spheroid configuration (Oleak et al. 1995). Numerical N-body simulations have
showen that compact groups should undergo fast dynamical
evolution, which will result in coalescence of member galaxies to one giant elliptical galaxy (Barnes 1985, 1989; Mamon
1986; Bode et al. 1993). It means that processes of dynamical
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Table 1. Positions of groups ShCG 8, ShCG 14, ShCG 19, ShCG 22,
and Galactic extinction in R.
ShCG

RA

Dec

QR

(2000)

(2000)

8

16h 03m 41s

52◦ 21 09

0.m 042

14

14h 25m 20s

47◦ 15 00

0.m 043

19

13h 28m 30s

15◦ 50 20

0.m 074

22

h

m

s

15 45 41

◦





55 07 18

0.m 040

friction, tidal interaction between galaxies, and galaxy merging
may be observed in ShCGs.
The large sample of ShCGs implies that ShCGs may be
at diﬀerent stages of dynamical and morphological evolution.
Therefore, the study of a large number of ShCGs may be very
helpful for understanding the evolution of compact groups.
The aim of our program is collection of a large number of
data on ShCGs. The results of the study of 18 ShCGs are presented Papers 1−5. We have obtained spectra of many dozens
of galaxies in these groups, and measured their redshifts, which
allowed us to confirm that most of them are accordant redshift members of corresponding groups. We also obtained the
images of these groups in BVR, measured the magnitudes of
member galaxies in the corresponding bands, and determined
their morphological types. We studied the brightness distribution of member galaxies and showed that some of them are
in the process of interaction. In this paper we present the results of the study of four groups: ShCG 8, ShCG 14, ShCG 19,
ShCG 22.

2. Observations and results
The coordinates of the centers of the studied groups given in
Table 1 are taken from Stoll et al. (1996). In the last column
of Table 1 the Galactic extinction in R (taken from the NED,
Schlegel et al. 1998) is given.

2.1. Spectroscopy
Spectroscopic observations of 23 objects in the fields
of ShCG 8, ShCG 14, ShCG 19, and ShCG 22 were carried out with the 2.1 m telescope of the Guillermo Haro
Observatory in Cananea, Mexico, operated by the National
Institute of Astrophysics, Optics and Electronics. Spectra were
obtained during several observing runs in April 1996; May
and July 1997, May and August 1998; March 1999, and
February 2004. The Faint Object Spectrograph and Camera
(Zickgraf et al. 1997) was used. Most of the observations were
done with mean dispersion 5.5 Å/pxl and mean resolution 13 Å.
In a few cases the dispersion 8.2 Å/pxl and the resolution 18 Å
were applied.
Redshifts were measured using the IRAF and MIDAS programs. The sky lines were removed by a conventional program.
Absorption lines of Hα, MgIb, Fe, and NaD were identified
in the spectra of almost all galaxies. In the spectra of some

galaxies the HK absorption lines and G bands were also identified. Emission lines Hα or Hβ were observed in the spectra
of a few galaxies. In the spectra of ShCG 14-2 some forbidden
emission lines were also observed. The spectra of emission line
galaxies is presented in Fig. 2. According to the diagnostic diagram (Veilleus & Osterbrock 1987) galaxy ShCG 14-2 may be
a starburst or NELG. Other emission-line galaxies are not possible to classify due to the presence of only one or two emission lines. For measurements of redshifts the profile of each
observed line was fitted by a Gaussian. The redshift of a galaxy
was determined as the mean of measurements of individual
lines. The dispersion of redshifts of individual lines determines
the error. The radial velocities (RV) of galaxies were generally
measured with an accuracy of about 200 km s−1 . In the case of
very faint galaxies the uncertainties may reach ≈400 km s−1 .
The measured RVs are presented in Table 2. Four galaxies with
emission lines are marked by “e”. RVs have been corrected for
solar motion according to ∆v = 300 sin l · cos b km s−1 . We
found that one of the supposed members in ShCG 8 (No. 7) and
object No. 3 in ShCG 19 are stars. Galaxy No. 3 with emissionline spectra in ShCG 8 is a foreground one projected over the
group.

2.2. Direct imaging and photometry
Photometric observations in R band were done with the
1.5 m telescope of the National Astronomical Observatory in
San Pedro Mártir, Mexico, in March and December 1998 and
in March and April 1999. During observations the seeing was
better than 2 . The TEK CCD detector used in observations has
a 1024 × 1024 array of 24 × 24 µm pixels. The obtained images
were corrected for flat fields using the twilight images of blank
sky areas (Christian et al. 1985).
The images of the four studied groups are presented in
the left panels of Figs. 3−6, in the right panels of which the
isophotes of the observed galaxies are presented. The latter
are chosen arbitrarily to reveal possible signs of interaction between member galaxies. The units of isophotes for each group
are given in corresponding figure captions, where the galaxy
identification numbers are from Stoll et al. (1996). Magnitudes
are calibrated in the Kron-Cousins photometric system, and the
star cluster NGC 4147 served as a standard. Reduction of images was done with the MIDAS program. In the case of isolated
images of galaxies, a limit of the surface brightness generally
lower than µ = 26.m 5/arcsec2 is reached. The magnitudes are
estimated within this contour. The diameters D of galaxies and
the axial ratios b/a are determined by the same contour. The
overlapping halos of images of galaxies were separated by extrapolation of the fitted ellipses in the not overlapped part down
to the mentioned limiting surface brightness. The measured
magnitudes are corrected for Galactic extinction QR within our
Galaxy (Col. 4 of Table 1). The observed groups are relatively
nearby, therefore the K correction is neglected. The estimated
accuracy of magnitudes of isolated images is about 0.m 06, but
the error may be higher in the case of overlapping halos.
If spiral structure is not apparent on the images of galaxies, the morphological types were determined by means of the
profiles surface brightness, µ, versus the semi-major axis a,
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Fig. 2. The spectra of galaxies ShCG 8-2, ShCG 8-3 (foreground), ShCG 14-2, ShCG 14-5, ShCG 19-4, and ShCG 22-3 with Hα and/or
Hβ emission lines.

or a1/4 . Elliptical galaxies have a straight profile on the µ −
a1/4 graph (de Vaucouleurs 1948). However, all µ − a1/4 profiles of the galaxies studied in this paper significantly deviate
from a straight line; hence, we present only the µ − a profiles.
In the case of S0 and spiral galaxies the µ − a curve may be
decomposed into the bulge and disc components (Kent 1985;
Schombert & Bothun 1987). The bulge in a spiral galaxy is less
dominant and its profile steeper than that of a lenticular galaxy
(Kent 1985). Thus, depending on the relative size of the bulge
and the steepness of its profile, the galaxy was classified as S0
or S type. Kent (1985) mentioned, however, that not all galaxies can be fitted by these simple functions. Deviations from

ellipticity in both the core and the envelope, as well as deviations from concentric ellipses, are sometimes observed (Pildis
et al. 1995). Such deviations may indicate that a galaxy has undergone an interaction, though this may not be true in every
case.
We constructed the curves of isophotal twisting of galaxies PA − a, where PA is the position angle. These curves may
indicate the presence of mutual tidal perturbations or galaxy
collisions (Kormendy 1982; di Tullio 1979). In order to characterize the properties of individual galaxies from the surface photometry, we also calculated the Fourier parameter a4 ,
which describes deviations from perfect elliptical isophotes.
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Table 2. Radial velocities of member galaxies in groups ShCG 8,
ShCG 14, ShCG 19, and ShCG 22.
ShCG 8
g

vrad

ShCG 14
g

[km s−1 ]

vrad

ShCG 19
g

[km s−1 ]

vrad

ShCG 22
g

[km s−1 ]

Table 3. Photometric parameters of galaxies in ShCG 8, ShCG 14,
ShCG 19, ShCG 22.
Gal

R

R − Kt

1

16.95

3.70

vrad
[km s−1 ]

b/a

D[ ]

type

ShCG 8
0.75

9.1

S0

1

33 200

1

21 710

1

20 020

1

24 590

2

17.44

0.97

10.1

S

2

33 400 e

2

22 730 e

2

21 040

2

24 620

3*

17.45

0.75

14.3

S

3

10 200 e

3

21 770

3

star

3

24 620 e

5

17.86

0.58

9.8

S0

4

32 800

4

21 950

4

21 040 e

4

25 100

6

18.38

0.77

7.4

S

5

32 800

5

22 850 e

5

20 380

6

33 000

6

22 790

1

15.86

2.82

0.95

17.2

E/S0

7

star

7

22 520

2

16.42

2.80

0.72

15.8

S0

3

16.23

3.13

0.59

21.6

S0/S

4

16.85

3.37

0.94

9.8

S0

5

18.12

0.77

8.2

E/S0

6

18.06

0.76

8.4

E/S0

7

17.33

0.58

19.5

According to Bender (1988), elliptical galaxies may be separated into two types – with “box-like” isophotes (a4 < 0) and
“disk-like” isophotes (a4 > 0). Bender & Möllenhoﬀ (1987)
mentioned that the boxiness most likely originates from merging or tidal disruptions of companion galaxies. Though according to Lima Neto & Combes (1995), Bettoni & Fasano (1993,
1995), and Fasano & Bettoni (1994), they are not strictly correlated with interaction and merging processes. The profiles µ−a,
and also the profiles PA − a and a4 − a for galaxies in ShCG 8,
ShCG 14, ShCG 19, ShCG 22, are presented in Figs. 7−10,
respectively. The last figures show that no one galaxy in the
studied four ShCGs have “box-like” isophotes; i.e. all observed
galaxies are “disk-like”.
The results of the photometry of member galaxies
in ShCG 8, ShCG 14, ShCG 19, ShCG 22 are presented in Table 3, in which the following information is
given: Col. l – the galaxy identification number, Col. 2
– the magnitude in R26.5 , Col. 3 – the colour R − Ktotal
for galaxies observed by 2MASS (Jarrett et al. 2000, and
http://www.ipac.caltech.edu/2mass), Col. 4 – the axial ratio b/a, Col. 5 – the diameter of the galaxy; Col. 6 – the
morphological type.

3. Discussion
ShCG 8. According to the original list (Shakhbazian 1973;
Stoll et al. 1996) the group consists of seven galaxies. Spectral
observations revealed, however, that one of the supposed members of this group, No. 7, is a star. Galaxy No. 3 has smaller redshift and is projected over the group; hence, the group consists
of 5 accordant redshift galaxies. The bridges between galaxies 1 and 2, and 6 and 1 show that these three galaxies are interacting. A faint infrared source IRAS Z16024+5229 is located
at about 40 to the north-east of galaxies 1 and 2 and may be
identified with one of them. Since galaxy No. 2 has emission
line (Hβ), perhaps it is the FIR-emitter.
ShCG 14. Spectral observations showed that galaxy No. 7
located at about 1.5 to the south of the group and not included
in the original list (Shakhbazian 1973; Stoll et al. 1996) belongs to the group, so that the group consists of seven accordant redshift members. Though the group is a suﬃciently
dense one, the isophotes (Fig. 4) do not show any apparent

ShCG 14

S

ShCG 19
1

16.59

0.82

9.0

2

16.46

3.75

0.47

14.6

S0/S

S0

4

17.52

0.78

9.8

S0/S

5

17.64

0.97

7.0

S0

ShCG 22
1

15.54

2.80

0.84

16.6

S0

2

16.12

2.62

0.73

17.6

S0

3

15.78

2.67

0.60

18.4

S

4

15.78

2.56

0.94

21.7

S0

5

18.58

0.52

9.5

S0

Foreground galaxy.

signs of interaction. However, since galaxy 2 is a starburst
(or NELG), and galaxy 5 has an Hα in emission, we may suppose that starburst processes and emission lines could probably be triggered by interaction of these two galaxies with
each other or with other members of the group. Furthermore,
galaxy 2 is identified with the faint infrared source at the position 14◦ 25 20.0 (Tovmassian et al. 1998). Another infrared
source, IRAS F14234+4729, at ≈30 north-west from the center of the group may probably be associated with either member. These sources may be the result of interaction between the
group galaxies.
ShCG 19. The cluster ZwCl 1326.4+1612 with a size of
about 18 is located at about 8 to the SW of the group center.
The distance class of the cluster is D (distant), and very probably members of the group ShCG 19 do not belong to the cluster. Our spectral observations showed that one of the supposed
members of this group, object 3, is a star. Thus, ShCG 19 is a
very dense group of four galaxies, and all four galaxies of the
group seem to be embedded in a common envelope (Fig. 5).
This is hardly a result of the photographic summation of the
halos of individual galaxies, because the halos of galaxies are
clearly enlarged. Therefore, we suppose that the group members may be interacting with each other.
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Table 4. Physical parameters of the studied ShCGs.
Parameter
z
a [kpc]
−1

RVD [km s ]

ShCG

ShCG

ShCG

ShCG

8

14

19

22

0.1104

0.0730

0.0694

0.0825

90

200

26

200

190

560

235

230

Rvir [kpc]

43

57

15

115

Mvir [1011 M ]

17

196

10

65

2.6

3.6

1.5

6.1

6

54

6

11

93

42

27

208

11

LR [10 L ]
M/LR [M /L ]
τc [10 years]
6

ShCG 22. The center of the cluster ZwCl 1545.0+5515,
with a size of about 18 , is at ≈11 to the SE from the group.
However, the distance class of the cluster is ED; i.e. its radial velocity should be more than 60 000 km s−1 . It means
that the group ShCG 22 is just projected over the cluster.
We did not get the spectra of the faintest supposed member No. 5 of this group. However, direct image of the group
(Fig. 6) shows that this dwarf galaxy seems to be in interaction with galaxy No. 4 which is identified with the infrared source IRAS Z15445+5515 (Tovmassian et al. 1998).
Therefore, galaxy 5 very probably does belong to the group and
is not a member of the distant cluster. The isophotes of galaxies
(see Fig. 6) show that galaxies 2 and 3 are certainly interacting.
Furthermore, galaxy 3 has an emission-line spectrum.
The physical parameters of groups. Using the results of
the photometry of member galaxies in the observed groups
and knowing their distances, we determined, as in other papers
of this series (Papers 1−5), some important physical parameters of the groups presented in Table 4, in which the following information is given: line 1 – the redshift z (weighted by
masses of member galaxies); line 2 – the length a of the group
(H0 = 55 km s−1 Mpc−1 ) determined by two most remote from
each other members of the group; line 3 – the RVD, (weighted
by the masses of galaxies); line 4 – the virial radius, Rvir , of the
group (weighted by the masses of galaxies); line 5 – the virial
mass, Mvir ; line 6 – the luminosity of the group, L, in solar
units in R band; line 7 – the mass-to-luminosity ratio, M/L,
in solar units; and line 8 – the crossing time, τc . For details of
determination of the above-mentioned parameters see Paper I.
The summary of the physical parameters of 22 ShCGs, determined in this paper and in Papers I–V, is presented below.
We obtained spectra of 146 objects. Six of them turned out to
be stars. Another seven objects are discordant redshift galaxies projected over the groups. As a result, 90% of the supposed member galaxies in corresponding groups are confirmed.
Detailed photometric data was obtained for 181 galaxies, including seven discordant redshift ones.
The mean RVD of 22 studied groups is ≈330 ± 154 km s−1 .
Meanwhile, the RVDs of rich galaxy clusters are higher, in
the order of ≈1000 km s−1 , (Zabludoﬀ et al. 1990). The highest RVD, 640 km s−1 and 670 km s−1 , are those of ShCG 360
and ShCG 361, respectively. The RVDs of ShCG 74W

977

and ShCG 344 consisting of three and five members, respectively, are very small, 88 km s−1 and 115 km s−1 , respectively.
The virial masses of the studied groups are within (10 ÷ 700) ×
1011 M . The derived mass of a group with a few members
may, however, have some uncertainty for the unknown projection eﬀect. The obtained values are typical of galaxy groups.
The mean mass-to-luminosity ratio for 22 groups is 32 ± 29,
and is higher than the dynamical mass-to-light ratio for ellipticals, ≈8, (Karachentsev 1987). The highest mass-to-luminosity
ratio, M/L = 100, belongs to ShCG 361. The mean crossing
time τc of the 21 ShCGs, (127 ± 87) × 106 yr. The crossing time
of ShCG 74W is very high, ≈600 × 106 yr. The recalculated
mean crossing time of ShCGs is ≈70 × 106 yr and is smaller
than that of HCGs, ≈260 × 106 yr (Hickson et al. 1992). One
has to take into account that the real parameters of groups in
both samples (HCGs and ShCGs) may in reality diﬀer from
the deduced values. It was shown that many HCGs are embedded in loose groups (Sulentic 1987; Rood & Williams 1989;
Rood & Struble 1994). In a series of papers (Tovmassian et al.
2001; Tovmassian 2001, 2002; Tovmassian & Chavushyan
2000; Tovmassian & Tiersch 2001) it was shown that HCGs
and ShCGs are the cores of larger, elongated groups, the members of which are gravitationally bound to the former.
Due to processes of interaction which may be frequent
in the central areas of ShCGs, the spiral galaxies convert to
S0/E types, as suggested by Toomre & Toomre (1972), Barnes
& Hernquist (1992) and Mihos (1995). Detailed photometry
showed that in almost every group there are interacting galaxies, explaining the high rate of galaxies of S0/E types: 77%
(or 70%, if all galaxies with uncertain type S/S0 are spiral galaxies). The loss of interstellar gas by galaxies caused
by tidal forces and/or ram pressure may also explain the
lack of spirals. The groups ShCG 8, ShCG 251, ShCG 344,
and ShCG 376 are exceptions. About 84% of members in these
groups are spiral galaxies. These groups may be in an early
stage of formation. Elliptical galaxies in all studied ShCGs
are very red, as the B − V of many of them are about 1.m 0 or
more, similar to the reddest ellipticals (Buta et al. 1995). The
mean R − Ktotal colour of 23 members of the studied groups
observed by 2MASS is 2.m 91 ± 0.m 55.
FIR emission was detected in ≈7% of the ShCGs
(Tovmassian et al. 1998), which is much less than
in HCGs (64%). The median redshift of extragalactic objects selected by their 60 µm IRAS emission is z = 0.03.
(Kleinmann & Kill 1987). This corresponds to a median FIR luminosity of ≈2 × 1010 L . Meanwhile, redshift z of almost all
of ≈70 ShCGs studied spectroscopically are higher than 0.06
(Papers I–V, in preparation). Higher distances of ShCGs may
partly explain the lack of many FIR and also the radio emitting
galaxies in them (Tovmassian et al. 1998). Another reason for
the absence of FIR and radio sources may be that ShCGs have
a very elongated space configuration (Oleak et al. 1995), and
are very probably in a quasi-stable state (Tovmassian 2002).
In this case the members of a group have semi-regular movement in elongated orbits around its gravitational center. The
rate of interaction and merging will be smaller than in the
case of chaotic movement of member galaxies considered in
N-body simulations. On the other hand, Klamer et al. (2004)
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mention that radio emission may not be triggered by galaxygalaxy interaction.
ShCGs were selected by an eye inspection of the 9.
POSS prints as dense groups consisting mainly of red galaxies,
the images of many of which often were hard to distinguish
from those of stars. It is noteworthy that no bright blue elliptical galaxies predicted by the environment-dominated models
of evolution of galaxies (Zepf et al. 1991) were found in the
10.
studied groups.

4. Conclusions
We spectroscopically investigated 23 objects in the regions of
four ShCGs – ShCG 8, ShCG 14, ShCG 19, and ShCG 22. We
found that two of these objects are stars, and that one galaxy,
ShCG 8-3, has discordant redshift. Twenty-one galaxies in the
area of these four groups were observed in R. Important physical parameters of the studied groups are deduced (Table 4).
The results of the detailed study of ShCG 8, ShCG 14,
ShCG 19, and ShCG 22 and of 18 other groups presented in
Papers I–V are summarized below:
1. We determined RVs of 144 objects in 22 ShCGs. Six
of the supposed members of groups turned out to
be stars (objects ShCG 8-7, ShCG 19-3, ShCG 31-3,
ShCG 38-5, ShCG 251-6, and ShCG 362-10). Four more
stars (objects ShCG 188-11, ShCG 188-12, ShCG 362-7,
and ShCG 362-8) were revealed by detailed photometry
of 181 supposed members. Hence, the overwhelming majority of objects in the studied groups are, indeed, galaxies,
although ShCGs have been selected by an eye search from
the POSS prints as compact groups of compact galaxies.
One could expect that some of these compact objects could
in reality be stars.
2. RVs of galaxies in 22 groups prove that they are real physical entities and not a chance projection of field galaxies.
Out of 144 spectroscopically observed members, only six
or possibly seven (if we also include galaxy ShCG 376-6)
are foreground galaxies.
3. The redshifts of the 22 ShCGs range from 0.0400 to 0.2180,
i.e.; they all are located well beyond the Local Supercluster.
4. The mass-weighted RVDs of the studied 22 ShCGs are between 90 km s−1 and 670 km s−1 .
5. The virial radii are small enough and do not exceed 160 kpc.
6. The virial masses of the groups range from ≈10 × 1011 M
to ≈720 × 1011 M . These values are typical of galaxy
groups and poor clusters. However, one has to take into
account that the real masses may be higher since, as was
shown by Tovmassian & Tiersch (2001), ShCGs are the
cores of larger, elongated systems.
7. The mass-to-luminosity ratio M/LR of most of 22 ShCGs
is within 3 ÷ 100 with an average value M/LR = 32.0 ± 29.
8. The crossing time for 21 out of 22 ShCGs ranges from 30 ×
106 yr to 340 × 106 yr, which is much shorter than the
Hubble age. One group, ShCG 74W, has higher τc equal
to 605 × 106 yr. The high value of τc for this group may be

due to the small RVD (90 km s−1 ) deduced by using RVs of
only three members.
The majority (≈75%) of the galaxies in ShCGs are E and
S0 galaxies. The loss of interstellar gas by galaxies caused
by tidal forces and/or ram pressure of interaction between
member galaxies may also play a role. Detailed photometry showed that in almost each group there are interacting
galaxies.
Only a few galaxies in ShCGs have FIR and radio emission (Tovmassian et al. 1998, 1999), although according
to N-body simulations it is expected that in dense environments of groups the number of interactions and merging will be high; and consequently there should be a high
number of radio and FIR emitting galaxies. The absence
of strong radio and FIR sources in compact groups may be
explained by their large distances and by suggested semiregular oscillation of the group members in elongated orbits
around its gravitational center (Tovmassian 2002).
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Fig. 1. The POSS red images of ShCG 19 and ShCG 38.

Fig. 3. The images and isophotal contourplots of the galaxies of ShCG 8. The units of surface brightness µ of 6 isophotes starting from the
innermost one are: 20.m 22, 20.m 76, 21.m 31, 21.m 89, 22.m 76, and 23.m 43. µ = 26.m 5/arcsec2 .

Fig. 4. The images and isophotal contourplots of the galaxies of ShCG 14. The units of surface brightness µ of 5 isophotes starting from the
innermost one are: 19.m 61, 20.m 67, 22.m 70, 24.m 47, and 27.m 16.
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Fig. 5. The images and isophotal contourplots of the galaxies of ShCG 19. The units of surface brightness µ of 6 isophotes starting from the
innermost one are: 19.m 07, 19.m 94, 20.m 57, 20.m 62, 20.m 92, and 22.m 28.

Fig. 6. The images and isophotal contourplots of the galaxies of ShCG 22. The units of surface brightness µ of 6 isophotes starting from the
innermost one are: 18.m 98, 19.m 70, 20.m 85, 26.m 55, 27.m 31, 28.m 5.

Fig. 7. The surface brightness µR the position angle PA and the Fourier coeﬃcient a4 , versus semi-major axis a of galaxies in ShCG 8.
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Fig. 8. The surface brightness µR the position angle PA and the Fourier coeﬃcient a4 , versus semi-major axis a of galaxies in ShCG 14.

Fig. 9. The surface brightness µR the position angle PA and the Fourier coeﬃcient a4 , versus semi-major axis a of galaxies in ShCG 19.

Fig. 10. The surface brightness µR the position angle PA and the Fourier coeﬃcient a4 , versus semi-major axis a of galaxies in ShCG 22.

