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Abstract. In 1995 we commenced a detailed spectral and photometric study of Shakhbazian compact groups. In this paper
the results on groups ShCG 181, ShCG 344, ShCG 361, and ShCG 362 are presented. The redshifts of member galaxies in
groups and the radial velocity dispersions, the results of the surface photomBiARitthe profiles of the surface brightness

versus semi-major axis(or a/#) and the twisting position angle versus semi-major axis of galaxies, virial masses, luminosities
and mass-to-luminosity ratios, and the crossing times of groups are given. It is shown that some members of groups are in the
process of interaction. On the basis of the results obtained in this and previous works, the general properties of thirteen ShCGs
are discussed.
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1. Introduction the processes of interaction and merging should be common
) in these groups, in spite of the suggested regular movement of
In 1995 we commenced a study of Shakhbazian compggtmper galaxies and of the members of loose groups (LGS)

groups (ShCGs). ShCGs are more rich and more dense {&5,massian & Tiersch 2001) around the gravitational centers
mations than the well-known HCGs (Hickson 1982; Hicksogf ine groups.

et al. 1989). The complete list of ShCGs contains 377 groups 1 oeults of the study of 13 ShCGs are presented in

(Shakhbazian 1973; Shakhbazian & Petrosian 1974; Baier . .
et al. 1974 Baier & Tiersch 1975, 1976a, 1976b, 197a§ersch et al. (2002, Paper I), and in Tovmassian et al. (2003a,

) . er Il, 2003b). In this paper we present the results of the
1979; Petrosian 1974, 1978). These groups generally cong;[a%y of ShCG 181, ShCG 344, ShCG 361, and ShCG 362. We

of 5-15 members; the distances between galaxies are tyo%iained spectra of most galaxies in these groups, and mea-
cally 3-5 times the diameter of the galaxies; most of them P 9 groups,

. . ; sured their redshifts. We also obtained images of these groups
have a very high density of about“taL(° galaxies per Mpt : . :
The groups have a “cigar’-like, prolate spheroid configuratio'(ﬁ Eq\éisgrd i?;i:g]sl?r??h?%rgrr;g?%ﬁzlilfnyps;n’ccljgd p;]aeg;:'jtéde;
(Oleak et al. 1995, 1998). At such densities and configurations , . gafaxies in P 9 ' y
the brightness distribution of galaxies allowed us to reveal pro-

cesses of interaction between some of them.

Send g@print requests toH. M. Tovmassian,
e-mail:hrant@inaoep .mx
* Figures 2, 3, 5, 6, 8, 9, 11, 12 and Table 2 are only available in
electronic form ahttp: //www.edpsciences.org 2. Observations and results

** Visiting Astronomer, German-Spanish Astronomical Center, ) )
Calar Alto, operated by the Max-Plank-Institute for Astronomy! he coordinates of the centers of the studied groups taken from

Heidelberg, jointly with the Spanish National Commission fobtoll et al. (1997a, 1997b) and the extinctio@s, (Schlegel
Astronomy. et al. 1998), are given in Table 1.
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Fig. 1. The image of ShCG 181 iR (left) and the isophotal contour plot (right).

Table 1. Positions of groups ShCG 181, ShCG 344, ShCG 361, a&l2. Direct imaging and photometry

ShCG 362, and the extinctiofg. . . .
e Photometric observations iIBVR of ShCG 344 were made

with the Danish 1.5 m telescope of ESO at La Silla, Chile,

ShCG @ 5 Os
[h m s] E [mag] in March 1995. ShCG 181, ShCG 361 and ShCG 362
(2000) (2000) were observed with the 1.5 m telescope of the Observatorio

181 082800.9 +281549 0.17 Astrordmico Nacional de San Pedro avtir (OAN SPM),

344 0847 30.4 +034208 0.17 Mexico, in November 1996 and October 1997. Observations

361 2303179 +174022 0.39 were made at seeing better thah 2

362 2332371 +192233 0.38

The TEK 24 CCD detector installed on the 1.5 m telescope

at La Silla had a 8"’/px| scale, and a’@9” x 629" sky
coverage. The TEK CCD detector used in observations at the
OAN SPM has a 1024 1024 array of 24« 24 um pixels. With
a 1054”/mm = 0.25"/pxl telescope scale it covers a sky area
of about 4.3 square arcmin. The twilight images of blank sky
Spectroscopic observations of 29 objects in the fields afeas (Christian et al. 1985) were normally taken after sunset
ShCG 181, ShCG 344, ShCG 361, and ShCG 362 have beemt dawn to correct images for flat fields.
carried out with diterent telescopes. Table 2 lists the tele- The images of the four studied groupsRrare presented
scopes, the sites and dates of observations. We found ihathe left panels of Figs. 1, 4, 7, and 10 (north is up, and
one object, No. 10 in ShCG 362, is a star. east is left}. The galaxy identification numbers are from Stoll
Details of spectral observations and reduction are descrited@l. (1997a, 1997b). The reduction of observational data is de-
in Papers | and Il. The redshifts were determined using tkeribed in detail in Papers | and II. TiB/Rmagnitudes were
MIDAS (standard reduction — lon@ndstandard reduction — calibrated in the Kron-Cousins photometric system. The star
spec with programs thereiror IRAF packages. Absorptioncluster M 67 served as a standard. The instrumental magnitudes
lines of H3, Mglb and NaD were identified in the spectra ofvere transformed to standaBYRmagnitudes using relations:
almost all galaxies. In the spectra of some galaxies the KH agd
G bands were also used. The profile of each observed line was b= kM) - t&(B-V)+2zp,
fitted by a Gaussian. The sky lines were removed beforeha¥d= v — kM@ - t.(B-V) + zp,
The radial velocitiesRV) were measured with an accurac\R = r — kM(2 - t,(V - R) + zp,

of about 40-60 km3. In the case of very faint galaxies theWh reM(2) is the airmassk — the atmospheric extinction
uncertainties may reach100 km s. The results of spectral "/ 'c'© (2) is the airmassk — the atmospheric extinction co-

observations are summarized in Table 3 in which the galaef'c'ent for the zenith distance;- the instrumental parameter,

X i
number in the corresponding group and the meast¥éds a}{udzp—the zero point.
given. TheRVs have been corrected for solar motion accordingt The groups in these figures are marked as Shkh according to old
to Av = 300 sinl" - cosb km s72. designation.

2.1. Spectroscopy
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Table 3. Radial velocities of member galaxies in groups ShCG 184, — a for galaxies in ShCG 181, ShCG 344, ShCG 361 and
ShCG 344, ShCG 361, and ShCG 362. ShCG 362 are presented in Figs. 2, 5, 8 and 11 respectively.
The curves of isophotal twisting of galaxies in the four
ShCG 181 ShCG 344 ShCG 361 ShCG 362 stydied ShCGs are plotted in Figs. 3, 6, 9 and 12. The twisting
gal  wvag  gal  vag  gaAl  vrad gal  rag of the isophotes is considered as a sign of mutual tidal pertur-

—1 —1 —1 -1
[kms~] [kms~] [kms™] [kms™] bations or galaxy collisions (Kormendy 1982; di Tullio 1979).
1 28130 1 23180 1 24600 1 26430 . S . o .
5 27410 3 23260 2 23160 2 26630 The boxiness, which is not strictly correlated with interaction
d merging (Lima Neto & Combes 1995; Bettoni & Fasano
3 28130 4 23300 3 24000 3 26540 AN ging , ' ,
4 28280 5 8310 4 22710 4 26 060 1993, 1995; Fasano & Bettoni 1994) was not determined.
7 28520 6 23160 5 24750 5 26030 The diameter of a galaxy iB, V, andR bands was esti-
9 27050 6 23250 10 star mated by using the outermost fitted ellipse corresponding to
12 27770 7 17040 the surface brightness?&arcseé. In the case of overlapping
15 28070 8 23940 halos the diameter of the galaxy was estimated from the fitted
190 ;jigg ellipse (see above). If a smaller galaxy is embedded in the halo

of a nearby bright galaxy, we used for the diameter the last el-
lipse of the surface brightness profile down to the halo of the
o ) brighter galaxy. In such cases the diameter is apparently un-
In all three observed bands a limit of the surface brightneggrestimated. We estimated also the axial raltizs position
generally lower thap = Z@S/arcseé is reached, if images of angles and inclinatioris generally using thg = 26"5/arcse@
galaxies are isolated. The isophotes of the observed galaxiegdRtour.
arbitrary units are prese_nted in the rig_ht panels (_)f Figs. 1, 4, The results of the photometry of member galaxies in
7, and 10. Th8VRmagnitudes of galaxies are estimated gedy,c 181, ShCG 344, ShCG 361, and ShCG 362 are presented
erally within they = 26"'5/arcseé contour. Using the MIDAS , Tapjes 47 respectively in which the following information
program, the overlapping halos of images of galaxies were SgPgiyen: Col. | - the galaxy identification number, Col. 2 — the
arated by extrapolation of fitted ellipses in the undisturbed pﬂ'iragnitude iNBygs, Col. 3 — the axial ratidv/a in B, Col. 4
down to the surface brightnegs= 26"5/arcse€. Such a pro- _ yhe giameter of the galaxy out to the surface brightness of

cedure may give somewhat dubious results when the Whggns 3 cse2 in B: Cols. 5-7 — the latter three parameter¥/in

galaxy is embedded in the halo of a larger galaxy. Cols. 8-10 — the same three parameteiR;itol. 11 — the po-
The measured magnitudes Bhare corrected for the ex-gjion angle determined iR, Col. 12 — the inclination in R,

tinction, Qg, within our Qalaxy according to Schleggl et alcgl 13 — the morphological type; Col. 14 — the col@ V;

(1998). The corrections iV andR are calculated using the gl 15 — the colou¥ — R.

color excesseEg vy = 0.238Qg andEy_r = 0.590Qg, respec-

tively (Strayzis & Sviderskiene 1972). Extinction within spi-

ral galaxies are estimated according¥o= 0.72 log(}/ cosi)) 3. Discussion

(de Vaucouleurs et al. 1976). The K correction is neglected be-

cause the observed groups are relatively nearby. The estimdé&measuredVs of 28 galaxies in the four ShCGs studied.

accuracy of magnitudes is abot®, and could be worse for Two of them, galaxy 5 in ShCG 344 and galaxy 7 in ShCG 361,

galaxies with overlapping halos. turned out to be foreground objects projected over the corre-
For a determination of the morphological types of galagPonding group. TheiRVs difer by more than 1000 knts

ies we constructed first the surface brightnegsjn R, from the mearRV of the corresponding groups, which is ac-

versusal/4 profiles, wherea is the semi-major axig. It is Ccepted as a limiting dierence for being a member of a group

known that elliptical galaxies follow the de Vaucouleurs (194dflickson et al. 1992). All the other observed galaxies have ac-

al’4 law. Hence, if theu — al/4 profile is straight, we classify cordant redshifts in the corresponding groups.

the galaxy as elliptical. If this profile deviates from a straight Interaction between galaxies, which is very probable in

line, we constructed the versusa graph. In the case of Sodense environments of ShCGs, causes formation of bridges and

and spiral galaxies the — a curve may be decomposed intdilaments between them. However, one has to be cautious, since

bulge and disc components (Kent 1985; Schombert & Both®fight galaxies in ShCGs are often very close to each other in

1987). Kent (1985) showed that the bulge in spirals is relativepfojection on the sky, and overlapping emission of their ha-

smaller and the profile is steeper than those of lenticulars. Thigs may create an impression of bridges. Interaction between

depending on the relative size of the bulge and the steepnesgaaxies may cause also formation of extended optical halos

the profile of the bulge, the galaxy was classified as S0 or spfound galaxies, as demonstrated in Paper I.

ral. However, as Kent (1985) mentioned, not all galaxies can be Below we discuss in detail each of the studied groups.

fitted by these simple functions. Deviations from ellipticity in  ShCG 181 RVs of the eight brightest galaxies out of the

both the core and envelope, as well as deviations from concésted 15 galaxies of the group were measured. TlEerdi

tric ellipses, are sometimes observed (Pildis et al. 1995). Swartces oRVs of all of them from the mean value are less than

deviations may imply that a galaxy has undergone an interd®00 km s'. Hence, this is a real group. Redshifts of six galax-

tion, but not in every case is this true. Therefore, the deviatioies, (6, 8, 10, 11, 13, 14) located around the central concentra-

must be interpreted with restraint. The profiles a/* andor tion are not known. They also may be members of the group.
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Fig. 4. The image of ShCG 344 iR (left) and the isophotal contour plot (right).
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Fig. 7. The image of ShCG 361 iR (left) and the isophotal contour plot (right).

The image and the contour plot of object 5 (Fig. 1) show thatit The group ShCG 181 was earlier studied by Bettoni &
is certainly a star. Fasano (1995) in the red band. There are sorfierdnces be-
tween our and their morphological classification. Bettoni &
Fasano classified galaxies 612 as spirals. Figure 2b shows,
wever, thal: — a curves of these galaxies, except 9, are less
aked and more shallow than those of spirals (Kent 1985),

h di ission (T ) t al. 1099). Hal t gal ﬁerefore we conclude that these galaxies are rather lenticulars.
as radio emission (Tovmassian et al. )- Halos of ga #ost of them are unusually red for spirals. Direct B images of

ies 15, 3 and 7 located close to the brightest galaxy 1 see 8se galaxies do not demonstrate the presence of spiral arms.
overlap the halo of the latter, and also each other. The extension

of contour plots between galaxies 3 and 7 is due to a very faint Figure 1 shows that the group is elongated in the north-
galaxy there. The twisting profiles of these galaxies are normakst — south-east direction. Such a configuration fits well with

Two of the central galaxies, 1 and 4, seem to be interacti
since their outermost brightness isophotes are enlarged (Fig
which is a sign of thermal heating (Paper I). Moreover, galax
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Table 4. Photometric parameters of galaxies in ShCG 181.

.. Shakhbazian compact groups. lII.

gal B \% R type B-V V-R
m b/a D m ya D m ya D 1% i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1759 09 12 1639 09 12 1513 1.0 20-2 8 E 1.20 1.26
2 1791 09 10 16.78 1.0 12 1574 10 16-18 17 HESO 113 1.04
3 1798 07 12 1686 06 7 1595 0.8 17-79 60 ESO 149 0.91
4 1869 10 10 1753 08 12 16.32 0.8 16 22 13 SO 1.13 1.21
6 19.37 0.7 8 18.14 08 10 1755 0.7 1228 45 SO 1.23 0.59
7 19.60 0.8 8 18.48 0.9 8 1778 08 10-25 34 SO 1.12 0.70
8 1855 09 10 1785 0.7 10 1733 08 1470 41 SO 0.70 0.52
9 19.08 09 10 1823 0.8 10 1738 07 14-4 36 S 0.85 0.85
10 19.32 0.7 6 1833 06 10 17.37 0.7 1228 43 SO 0.99 0.96
11 1949 0.8 12 1824 06 12 17.05 0.7 1267 46 SO 1.25 1.19
12 1777 0.7 16 1697 0.7 16 16.14 0.7 1688 47 SO 0.80 0.83
13 1933 0.8 12 1839 0.7 11 1754 0.7 16 26 36 S 0.94 0.85
14 1930 0.7 12 1835 08 11 1748 09 12-8 33 S 0.95 0.87
15 1836 09 14 1744 09 13 1680 10 1670 34 S 0.92 0.64
Table 5. Photometric parameters of galaxies in ShCG 344.
gal B \% R type B-V V-R
m b/a D m ya D m bya D 1% i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1760 06 18 1623 0.7 32 1557 08 3623 52 E 1.37 0.66
2 1853 06 14 1734 0.6 18 1659 06 21 32 55 SO 1.19 0.75
3 1798 08 16 1670 0.8 27 1588 08 30-6 47 E 1.28 0.82
4 1855 0.7 13 1728 0.7 18 1658 0.8 2447 39 SO 1.27 0.70
5* 16.61 09 22 1558 1.0 32 1505 09 3957 9 SO 1.20 0.53
6 1756 08 24 1620 0.7 32 1559 08 40 26 38 S 1.36 0.61
7 1747 06 17 1638 0.6 23 1608 09 25 45 62 S 1.09 0.30
8 1864 08 14 1737 0.7 19 1666 09 21 82 40/s 1.27 0.71
9 1920 08 10 1800 0.8 14 1746 08 1588 40 SO 1.20 0.54
* Foreground galaxy.
Table 6. Photometric parameters of galaxies in ShCG 361.
gal B \% R type B-V V-R
m b/a D m ya D m ya D 1% i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1610 09 23 1546 08 23 1478 09 2410 25 E 0.64 0.66
2 1648 09 18 1576 09 18 1504 09 1875 25 E 0.72 0.72
3 1627 08 20 1543 10 12 1466 09 2630 17 SO 0.84 0.77
4 1689 09 18 16.14 08 18 1533 09 1810 27 SO 0.75 0.81
5 17.06 05 12 16.22 0.6 14 1551 0.6 14 85 27 SO 0.84 0.71
6 1688 08 16 16.29 0.7 16 1559 0.7 18 15 72 SO 0.59 0.60
7+ 1787 09 11 17.09 0.8 14 1632 08 16 20 29 E 0.78 0.77
8 1813 0.7 12 1758 06 12 1681 0.7 1250 45 S 0.55 0.77
9 1791 06 14 17.12 04 13 16.20 0.8 15 15 51 E 0.79 0.92
10 17.09 08 16 1647 08 16 1569 0.7 16-8 13 S 0.62 0.88
12 19.23: 09 5 18.19: 0.9 5 18.03: 0.9 6 56 16 E: 0.55:  0.80:

* Foreground galaxy.
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Fig. 10.The image of ShCG 362 iR (left) and the isophotal contour plot (right).

Table 7. Photometric parameters of galaxies in ShCG 362.

gal B \% R type B-V V-R
m b/a D m bya D m hya D a i

2 3 4 5 6 7 8 9 10 11 12 13 14 15
1778 08 17 1712 09 14 1644 0.8 18 45 31 E 0.66 0.68
1817 08 15 1738 08 16 1650 09 1985 23 S 0.79 0.88
1838 09 13 1760 10 14 16.77 09 17 80 28 SO 0.78 0.83
1800 08 20 1726 08 16 1643 0.8 18 0 30 E 0.74 0.83
1838 09 14 1760 09 14 1674 08 20-0 11 E 0.78 0.86

ga b WODN PR

the interpretation given by Tovmassian & Tiersch (2001) thabncentration of the latter is smaller than those of a large num-
ShCGs are elongated poor clusters of galaxies, the brightest of faint objects in the area (right panel of Fig. 4). Therefore,
members of which happen to be close to each other during tee former are less likely to be objects projected over the halo of
sumed rotation around the gravitational center of the grougalaxy 1. The mentioned knots may be dwarf galaxies formed
The presence of spirals is atypical for Shakhbazian groups.aresult of interaction with galaxy 4 (e.g. Barnes & Hernquist
The space density of ShCG 181 (assuming that it consists1802; Elmegreen et al. 1993; Hunsberger et al. 1996).

15 galaxies) is about 500 Mpt, and also is not characteristic

for ShCGs which generally have a much higher spatial density,, The radio source NVSS ‘]233.2'8392.215 was identifiec_j
with galaxy 7 or with its close faint neighbour (Tovmassian

ShCG 344 Spectra of five galaxies, 1, 3, 4, 5, and 6t al. 1999). The spiral arms of galaxy 7 are undisturbed
of this group of eight galaxies were obtained. Four of thepgig. 4). Thus, it is not interacting with the very compact and
have accordant redshifts. The brightest galaxy 5 with a mugfint neighbour. Most probably this faint object is projected
smallerRV s a foreground galaxy, projected over the outskirgyer galaxy 7, and is the radio emitter. The radial velocity of
of the group. this faint object is unknown. Its knowledge would clarify the

Consideration of the contour plots (right panel of Fig. 4jituation.
shows that two galaxies in this group, the brightest galaxy 1 and There are two spiral galaxies in this group, 6 and 7. The

galaxy 4, are possibly interacting, since the halo of galaXyn]rorphological type of galaxy 8 is uncertain. It also may be a
is apparently enlarged in comparison with halos of the oth iral

galaxies. The FIR emission at @0n and 100um identified

with galaxies 1 anbr 4 (Tovmassian et al. 1998) may also be ShCG 361 Nine galaxies have accordaRi/s. Galaxy 7
considered as evidence of interaction. Moreover, in the halohafs a discordant redshift and, thus, is projected over the central
galaxy 1 there are a few relatively bright knots. The brightnessgion of this group.
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Contour plots of galaxies (right panel of Fig. 7) show thatable 8. Physical parameters of the studied ShCGs.
halos of the brightest galaxies 1, 2 and 3 are apparently en-

larged. The unusual — a* profile of galaxy 2 (Fig. 8) also Parameter ShCG ShCG ShCG  ShCG
shows an enlarged halo. These three galaxies may be interact- 181 344 361 362
ing. This suggestion becomes more convincing when one com- 2 0.0930 0.0774 0.0800 0.0870
pares the halos of galaxies 2 and 3 vitagnitudes of 1804 D [kpc] 440 270 400 470
RVD[km s7] 140 40 220 160

and 1466 respectively, with the halo of the obviously iso-

lated galaxy 4 with about the sanRemagnitude, 1833. It is Rir [kpc]ll 80 110 160 54
2 Muir [10YM,] 17.8 1.8 83.0 15.4
remarkable that the halo of galaxy 3 is slightly extended to- L [10%/L,] 13.0 50 212 57
wards galaxy 1. Also the twisting profiles of these three galax- (| [M;D/Lo] 14 04 39 27
ies (Fig. 10) are not smooth. The projected distance between ; [10° years] 230 1220 310 140

galaxies 1 and 3 is relatively small, ony200 kpc. At the
same time, the dierence betweeRVs of these three galax-
ies is~1400 km s'. The diference between space velocities Below we discuss the physical parameters of all thir-
may be higher. In such conditions galaxies may shed gas d@en ShCGs, including those presented in Papers |, Il and in
dust by thermal heating. Galaxy 12 appears to be located vé&pymassian et al. (2003b).
close to galaxy 1 and, if confirmed as a group member, is pos- The RVD of the thirteen groups studied is much smaller
sibly strongly dfected by interaction, having completely losthan the typical value 0£1000 km s? for rich galaxy clusters
its halo (Fig. 7). It looks somewhat similar to the ultra compa¢Zabluddt et al. 1990). The highe®RVDis that of the group
dwarf galaxies found by Drinkwater et al. (2000) and PhillippShCG 43, 284 km'S.
et al. (2001) in the Fornax cluster, but it is larger; its diameter The derived virial masses of groups react80x 10" M.
is 5 kpc. The halo of galaxy 6 is undisturbed. Its twisting anglBhe smallest mass of.8 x 10'*M, deduced for the group
is practically unchanged (Fig. 9). Most probably, this galaxy BhCG 344 may in reality be twice as high, since it was deduced
just projected near galaxy 1. onthe basis of four members (galaxies 1, 3, 4, and 6). The other
ShCG 362 We obtained spectra of all five members of thiour possible members (galaxies 2, 7, 8, and 9) of comparable
group listed in Baier & Tiersch (1979). They all have accofuminosities are not taken into account, since their redshifts are
dantRVs with a small dispersion 6280 km s*. The spectrum not measured. For the unknown projectidteet, the derived
shows that object 10 is a star. The contour-plot shows that gbass of an individual group with fewer members has, however,
jects 7 and 8 are also stars. A faint galaxy 6 is nearby. Howeva&wme uncertainty. The obtained values are typical for galaxy
its membership of the group of five brighter galaxies is not cogroups. Taking into account that ShCGs are larger systems with
firmed spectroscopically. The spiral galaxy 9 is relatively fax number of fainter members (Tovmassian & Tiersch 2001),
from the central concentration. Its redshift is also unknowtheir real masses could be higher.
It is remarkable that in the area of the group (within about The mean value of mass-to-luminosity ratios for thirteen of
4.5 square arcmin) there are about a dozeffigently faint the studied groups is.8+ 4.2, and is much smaller than the
galaxies distributed along the north-west south-east directiomean value for HCGsz30 (Hickson et al. 1992). ShCG 43
The contour plots of galaxies (right panel of Fig. 10) showsas the highest value\{/L = 285. The mass-to-luminosity
that galaxies 1, 3, 4 and probably also galaxy 2 seem to tagios for these thirteen ShCGs are somewhat smallerthan the
interacting. The outer isophotes of galaxies 1, 3 and 4 are sd§mamical mass-to-light ratio for ellipticals8 (Karachentsev
ficiently enlarged in comparison to that of the apparently is@987). This is possibly due to the uncertainty of the estimated
lated galaxy 5, which has the same magnitude as galaxy 3. W&l mass.
large extent of galaxy 2 in the north-south direction is due to The crossing timer., of nine out of the thirteen ShCGs
its spirals, but the central body of this galaxy shows extendisdsmaller than the mean. of HCGs, ~260 x 10° years
isophotes. The enlargement of isophotes may be due to thétickson et al. 1992). The mean of these nine groups is
mal heating. Twisting profiles of galaxies 1 and 4 (Fig. 12) als®3+49x 1P years. The very high value,1.2x 10° years, ofr.
show that interaction is indeed taking place. deduced for the group ShCG 344 may not be reliable, since we
The physical parameters of ShCGsThe results of the have spectra of only four galaxies of this group, andRM®is
photometry of member galaxies in the observed cores of thery small, only=38 km s. One has to take into account that
studied groups and knowledge of distances of groups allowi real crossing times of groups in both samples (HCGs and
us to deduce, as in Paper |, the physical parameters of gro8p€£Gs) may in reality dier from the deduced values. It was
presented in Table 8, in which the the following information ishown that ShCGs and HCGs are, most probably, the cores of
given: line 1 — the redshift (weighted by masses of membetarger elongated systems (Tovmassian et al. 2001; Tovmassian
galaxies); line 2 — the projected diamelof the groupd = & Tiersch 2001; Tovmassian 2001, 2002). We observe such a
55 km st Mpc™); line 3 —theRVD(weighted by the masses ofsystem as a CG if its orientation is close to the line of sight, or
galaxies); line 4 —the virial radiuR,;;, of the group (weighted otherwise if its bright members happen to be close to each other
by the masses of galaxies); line 5 — the virial mass; line 6 — tbaring supposed rotation around the common gravitational cen-
luminosity of the grouplL, in solar units; line 7 — the mass-to-ter of the whole system. This means that the deduged the
luminosity ratioM/L in solar units; and line 8 — the crossinggroups oriented end-on, and seen as round, will be smaller than
time, rc. the real values, since their sizes will be underestimated. On the
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other hand, the deduced will be overestimated for the elon- 7. The derived virial masses of the groups range from
gated chain-like groups, since their dedué®dDs would be ~2 x 10''M, to ~130x 10*M,. These values are typical
smaller than the real values. for galaxy groups. However, one has to take, into account

Due to processes of interaction which may be frequenttinat the real masses may be higher, since, as it was shown by
the central areas of the considered groups, the spirals sholggmassian & Tiersch (2001), ShCGs are the cores of larger,
be converted to SE types. This explains the low rate of theelongated systems.
former in ShCGsx25% on average. Two groups, ShCG 344 8. The mass-to-luminosity ratié/L of eleven of the stud-
and ShCG 376, are exceptions. Six out of eight membersiefl ShCGs is within~0.5-10, with an average valust/L =
ShCG 344 and all nine members of ShCG 376 are spirads3 + 4.4. These ratios are smaller than the mean vah3@,
Elliptical galaxies in all studied ShCGs are very red,EheV for HCGs (Hickson et al. 1992), and are comparable to those
of many of them are of about 1 or more. Such colour have théindividual galaxies. This means that these compact groups,
reddest ellipticals in the sample studied by Buta et al. (1998Xcept ShCG 43 for whictM/L ~ 30, have nearly no dark
In agreement with the finding of Zepf et al. (1991) we haveatter.
not detected a population of bright blue elliptical galaxies pre- 9. The crossing time for eleven out of twelve ShCGs ranges
dicted by the environment-dominated models of evolution &om ~80x 10° to 380x 10° years. It is generally shorter than
galaxies, according to which the frequency of blue ellipticatbe Hubble age. The high value affor the group ShCG 344,
in CGs should be higher. ~12 x 10°, may be due to the very small value &VD

(38 km s1) deduced by usinRVs of only four out of, at least,
eight galaxies.

4. Conclusions
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Table 2. Spectroscopic observations of ShCG 181, ShCG 344, ShCG 361, and ShCG 362.

G  Telescope Site Date Resolution Dispersion  W-length range
linesmm  A/mm A
ShCG 181
1 22m DSAZ, CA Nov. 94 29 120 4900-7650
2 22m DSAZ, CA Nov. 94 29 120 4900-7650
3 22m DSAZ, CA Nov. 94 29 120 4900-7650
4 22m DSAZ, CA Nov. 94 29 120 4900-7650
7 22m DSAZ, CA Nov. 94 29 120 4900-7650
9 22m DSAZ, CA Nov. 94 29 120 4900-7650
12 22m DSAZ, CA Nov. 94 29 120 4900-7650
15 22m DSAZ, CA Nov. 94 29 120 4900-7650
ShCG 344
1 1.5m ESO, La Silla March 95| 2.9 194 2400-8400
2.1m GHO, Cananea Apr.96 | 5.5 250 4000-7000
3 15m ESO, La Silla March 95| 2.9 194 2400-8400
21m GHO, Cananea Apr.96 | 5.5 250 4000-7000
4 15m ESO, La Silla March 95| 2.9 194 2400-8400
5 15m ESO, La Silla March 95| 2.9 194 2400-8400
21m GHO, Cananea Apr.96 | 5.5 250 4000-7000
6 15m ESO, La Silla March 95| 2.9 194 2400-8400
ShCG 361
1 22m DSAZ, CA Nov. 94 29 120 4900-7650
21m GHO, Cananea May95 | 5.5 250 4000-7000
2 22m DSAZ, CA Nov. 94 29 120 4900-7650
21m GHO, Cananea May95 | 5.5 250 4000-7000
3 22m DSAZ, CA Nov. 94 29 120 4900-7650
2.1m GHO, Cananea May95 | 5.5 250 4000-7000
4 22m DSAZ, CA Nov. 94 29 120 4900-7650
5 22m DSAZ, CA Nov. 94 29 120 4900-7650
6 22m DSAZ, CA Nov. 94 29 120 4900-7650
21m GHO, Cananea May. 95| 5.5 250 4000-7000
7 21m GHO, Cananea Nov.99 | 18 8.2 4200-9000
8 2.1m GHO, Cananea Nov.99 | 18 8.2 4200-9000
9 22m DSAZ, CA Nov. 94 29 120 4900-7650
2.1m GHO, Cananea May95 | 5.5 250 4000-7000
10 22m DSAZ, CA Nov. 94 29 120 4900-7650
21m GHO, Cananea May95 | 5.5 250 4000-7000
ShCG 362
1 22m DSAZ, CA Nov. 94 29 120 4900-7650
2.1m GHO, Cananea May95 | 5.5 250 4000-7000
2 22m DSAZ, CA Nov. 94 29 120 4900-7650
3 22m DSAZ, CA Nov. 94 29 120 4900-7650
4 22m DSAZ, CA Nov. 94 29 120 4900-7650
21m GHO, Cananea May95 | 5.5 250 4000-7000
5 21m GHO, Cananea May95 | 5.5 250 4000-7000
2.1m GHO, Cananea Nov.99 | 8.5 380 4200-9000
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