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Abstract. Inthis paperwe presentthe results of a spectroscopic Several clusters are indeed known to present very lumpy
survey of galaxies in an area between the two clusters of galaxiesrphologies (see e.g. Kriessler & Beers 1997 and references
A 548 and A 3367, suspected to be a close and interacting ptierein) revealing that these systems are in a merging process.
With the use of multifiber spectroscopy, we measured 180 ndlve best studied examples are A2256 (Briel, Henry@Bnger
velocities of galaxies in the central part of A 3367 and in thE992), where a small group is detected in the X-ray band nearby
external regions of A 548. the cluster center, and Coma, where a number of substructures
The redshift histogram shows the presence of three veloditse revealed (Biviano et al. 1996). Among the most spectacular
peaks, aty ~ 12000 km/s,v ~ 30000 km/s andv ~ 40000 cases are the encounters between clusters of similar richness,
km/s, respectively. For these we estimate the density excessahdor the A 3558 complex (Bardelli et al. 1994, 1996, 1998a,
mean velocity, and the velocity dispersion. 1998b), where the dynamical processes reach unusual inten-
The first clump corresponds to an elongation of A 548: isities, or the cluster A 3528, which is actually spilit into two
particular we found a correspondence between the featuresnefrging X-ray emitting regions of similar properties (Schindler
this peak and the substructures of A 548. The second peak h49%6).
velocity dispersion which is typical of clusters and the distribu- . . .
tion of its members on the plane of the sky corresponds to the The study of merging clusters is important because this pro-

highest density peak in A 3367. We therefore suggest that &%?S is thought to be responsible for a W'd.e number of prop-
name A 3367 has to be attributed to this clump. erties of the cluster galaxy population. Radio halos and relicts

Our general conclusion is that, differently from expected, Rf radiosources are found in clusters that visually present some

548 and A 3367 do not form a close pair of merging cIuster%fg:eﬁlggil)sng;?:ee d(zzrzttéigozzzzg'0%9:2;”?”Buer\?es’nt
since the two structures are at significantly different redshif% ' P 4 ging

Moreover, we found that the complex dynamical structure ofi'e presence of post-starburst galaxies in the large scale X-ray

548 has large coherence, with a projected extension in the raﬁ@e'tt'ng filament connecting Coma with the NGC 4839 group.

of 1-3 h~* Mpc. A good starting point to individuate merging cluster candi-
dates is that to extract close pairs from supercluster catalogues,

Key words: galaxies: clusters: individual: A 548; A 3367 —as f.i. the list of Zucca et al. (1993), which reports groups of

galaxies: clusters: general — galaxies: distances and redshiffgCO clusters (Abell, Corwin & Olowin 1989) as a function

of the density contrast. In this catalogue, the cluster pairs in-

dividuated by a density excess 200 are very close systems,

where often the nuclei are separated by less than one Abell ra-

dius (~ 1.5 h—! Mpc, hereafter h=(/100): one of these pairs

The determination of the galaxy distribution in clusters providésformed by A 548 and A 3367.

information on the status and the history of these structures

through the study of their dynamics. Detailed studies spannin ;”:je ce?r:erslof theft\;\r/]o CIEStErS;r; the AQO catalog a:je. se?-
the entire range of morphologies of rich clusters of galaxig ed on the plane ol the sky by 7/ arcmin, corresponding to

oS ) . X
are important for understanding the formation and evqutiongf 2 h™" Mpc at the distance of A 548. The separation in ve

these systems. In a class of current cosmological models ( ogl/ty was less clear. in fact the cluster A 548 is reported to

cold dark matter dominated), rich clusters are formed hierarc € a mean yelomty of = 12394 kmy/s (determined on 133
cally, by accretion of smaller subunits. redshifts, Davis et al. 1995), while A 3367 had reported a value

of v = 12780 km/s (based on 6 velocities, Postman, Huchra
Send offprint requests 1&. Bardelli, (bardelli@astrts.oat.ts.astro.it) & Geller 1992). However, Postman & Lauer (1995) reported

* based on observations collected at the European Southern Obaerelocity of13461 km/s for the brightest member of A 3367,
vatory, La Silla, Chile clearly inconsistent with the above mean value.

1. Introduction
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The cluster A 548 ¢(2000) = 05"47™00%; 6(2000) =
—25°36'00"] is a cluster of richness class 1 and Bautz-Morgan
type lll. This cluster has been extensively studied both in the op-
tical and X-ray wavelength. Davis et al. (1995) reported a global
velocity dispersion 0#03 km/s, but this cluster appears dynam-
ically very complex. From the analysis of a mosaic of ROSAT
PSPC observations, Davis et al. (1995) found the presence of
three extended sources (dubbed S1, S2 and S3) with lumino§i-
ties in the rangé.26 — 2.67 x 10%3 erg/s in the0.1 — 2.4] keV &
band. Performing a substructure analysis of the optical sample, -25"]
they detected three subcondensations: two of these groups (la-
belled as: andb in their Table 4b) correspond to the extended
X-ray emissions S1 and S2 respectively (see their Table 2).
These optical subclumps were already found by Escalera et al.
(1994) with the use of a wavelet decomposition analysis. They 20|
described A 548 as a binary cluster, when large spatial scales
are considered. Moreover, they detected at smaller scales a cen- I I
tral subgroup. These three components can be identified with 5" som o 4m
thea, c andb substructures of Davis et al (1995), respectively.
Another indication of the complex dynamical situation of this
cluster appears from the different behaviour of galaxies with and
without emission lines in their spectra: Biviano et al. (1997) in
their analysis of the ENACS survey (Katgert et al. 1996, 1998)
found a significant offset between the mean velocities of these . |
two types of objects.

On the contrary, the cluster A 3367 was little studied so
far. It has coordinates(2000) = 05749™40%; §(2000) = -
—24°28'00", is of richness class 0 and is classified as a Bautz
Morgan type I-Il. No other relevant date was found in the Iiter-%
ature apart the mean velocity reported above. 2

For these reasons we decided to concentrate our redshift
survey on A 3367 and on the region between A 3367 and A
548, and in this paper we present a sample of 180 new radial
velocities.

The paper is organized as follows: in Sect. 2 we present
the sample and the data reduction, in Sect. 3 we discuss the
dynamical properties of the three peaks found in the sample 5k 50m 5 45m
and finally in Sect. 4 we summarize our results.

— 260

Right Ascension

2. The sample Fig. 1. alsodensity contours of the region between A 548 and A 3367,
centered omy(2000) = 05"48™34° and §(2000) = —25°17'27".
2.1. The photometric catalogue The data are binned in:2 2 arcmin cells and smoothed with a Gaussian

) . . of 6 arcmin of FWHM. For the two clusters, dashed circles of 1 Abell
The starting photometric catalogue is the_ COSMOS/UKSZgius have been drawh.As panela, with the five OPTOPUS fields
galaxy catalogue of the southern sky (Yentis et al. 1992), ofiperimposed.

tained from automated scans of UKSTJ plates by the COSMOS
machine. We extracted a circular region2sf diameter, cen-
tered one(2000) = 05"48™34% and§(2000) = —25°17'27",

containing11525 objects to the limiting magnitudg; < 21.5.  gpifted northward with respect to the nominal center. In[Big. 1b

Fig.lla shows the isodensity contours obtained binning th: same isodensity contours are shown with superimposed the
data in 2x 2 arcmin cells and smoothing with a Gaussian @pTOPUS fields positions.

6 arcmin of FWHM. For the two cIu;ters qrcles of one Abell The coordinates of the centers of these fields are listed in
radius have been drawn around their nominal center. Note t 8lumns (2) and (3) of Tab[@ 1, together with the observation
it is already evident that A 548 is not a smooth cluster wit : '

. : _date in column (4).
a single central nucleus, but presents multiple condensations.
Inside the Abell circle of A 3367 we note a single condensation
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Table 1. Observed OPTOPUS fields 2.4. Redshift data

FIELD  «(2000) 5(2000) Date We have obtained a total of 276 spectra: 45 were not useful
for redshift determination16% of the total), because of poor

f5la  05"49™24°  —24°35'00"  25/02/93 signal-to—noise ratio or badly connected fibers, and 51 turned
f51b  05"49™24°  —24°35'00”  26/02/93 out to be stars2% of the reliable spectra), leaving us with
f52 05"49™00°  —25°00'00"  25/02/93 180 qal dshifts. Th laxi h t t
53 05749245  —24°10'00"  26/02/93 galaxy redshifts. The galaxies whose spectrum presents
f61 05"50™46°  —25°09'47”  16/10/93 detectable emission lines are 79, corresponding to a percentage
162 05"50™46°  —24°39'52"”  17/10/93 of 44% of the total.

The radial velocities of galaxies with spectra with absorp-
tion lines have been determined using the program XCSAOQO in

. the IRAF task RVSAO (Kurtz et al. 1992), which is based on

2.2. Observations the cross-correlation method of Tonry & Davis (1979). The de-

Spectroscopic measurements were obtained using the ESO 3@jination of redshift is done by fitting a parabola to the main
telescope at La Silla, equipped with the OPTOPUS multifib@gak of t'he cross-correlgtlon func.tlon. Sixteen different tem-
spectrograph (Lund 1986), on the nights of 1993 February 25-2@tes (eight stars and eight galaxies) were used for the deter-
and October 16-17. mlnatlon of the radial vgl(_)cmes, choosing as k_)etter est|mat§ the

The OPTOPUS multifiber spectrograph is formed by a buRne which gave the minimum cross-correlation error, defined
dle of 50 optical fibres at the Cassegrain focal plane of the tefe
scope; this field has a diameter of 32 arcmin, and eachfibrehasag o,
projected size on the sky of 2.5 arcsec. We used the ESO grafirg S(1+n) (1)

#15 with 300 lines/mm and a blaze angle 6.8 This grat-

ing allows a dispersion of 17A/mm in our wavelength range wherew is the FWHM of the cross-correlation peak anig the
(3700-6100A. We used the detector Tektronic 54512 CCD  ratio between the height of the correlation peak and the rms of
with a pixel size of 2um, corresponding to 44, i.e. avelocity - the antisymmetric part of the correlation function (Kurtz et al.
bin of ~ 270 km/s at 500@,; the resolution is~ 12 A. Four of 1992).

the 50 fibres were dedicated to sky measurements, leaving 4670 estimate the redshift of spectra with strong emission lines
fibres available for the objects. we used the EMSAO program in the IRAF task RVSAO.

Fields f51a, f51b, f52 and f53 were observed for 1 hour, split The top panel of Fig:]2 shows an example of a spectrum
into two half-hour exposures in order minimize the presencewfth strong emission features, with [ON}727, [H3]\4861,
cosmic hits. Fields f61 and f62 were observed only for 1/2 hoyol11] A4959, A5007 lines, while in the bottom panel of Fill 2 a
The observing sequence was a 30-s exposure of a quartz halaggsttrum with only absorption lines is presented.
white lamp, a 60-s exposure of helium vapour lamp for fields |n Tab[2 [T wdist the galaxies with redshift determination.
f61 and 62, or 60-s exposure of helium + neon vapour lamp fglolumns (1), (2) and (3) list the right ascension, the declination
fields f51, f52 and f53; then the scientific field, and again thend theb ; magnitude respectively; column (4) and (5) give the
arc and the white lamp. heliocentric velocity ¢ = c¢z) and its internal error (in km/s),
from absorption and emission lines respectively. The code in
column (6) indicates the presence of emission lines: the symbols
a, b, ¢, d, refer to [OI}3727, [H3]\4861A, [Oll] \495%A
The extraction of the one-dimensional spectra was performaed [OIII]A50074, respectively.
using the APEXTRACT package as implemented in IRAF We remember that the cross-correlation errors are only in-

Positions and tracing solutions of lamps and objects were dernal formal errors. In order to have true statistical errors, these
termined on the flat field exposures. The procedure we adoptetlies have to be multiplied for the factor 1.53 found by Vet-
to estimate the relative transmission of each fibre is based onthiani et al. (1998) comparing multiple observations of the same
fitting of a Gaussian profile to the [OI577 sky line in each galaxies: after this correction, the average statistical error on our
spectrum and on computing the continuum-subtracted flux\@locities is~ 95 km/s. If one wants to take into account also
this line (Bardelli et al. 1994). If we assume that the flux anghe uncertainties introduced by the different reduction proce-
the shape of the spectrum of the night sky remain constantdires, the factor is slightly larger and has the value-of.9
the telescope field, this value is the same in each spectrum agsst Bardelli et al. 1994).
from the transmission of the fiber, which is a multiplicative fac-  In order to check the zero point precision of our velocity
tor. After having normalized the spectra, we can subtract tbeale, we considered the histogram of the measured velocities of
‘mean sky’ obtained as the average of the 4 sky spectra.  the stars misclassified as galaxies (Eig. 3), which are expected to

have a zero mean velocity. Considering only the 41 spectra with
the higher signal-to-noise ratio, we fouadv > ;;,,,= 22+ 14
! |RAF is distributed by the National Optical Astronomy Observakm/s (s:qrs = 90 km/s): this small systematic effect will be
tories, which is operated by AURA Inc. for the NSF. neglected in the following analysis, since the errors associated

2.3. Data reduction
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=T I T T T T | 1 T T T I T I T I 1 1 T T I L= .
i P i Table 2.Field 51a
800 «(2000) 5(2000) b k ;
7 Vaps KM/S Vemis KMIS notes
0549540 -242319.9 158 131885
054927.0 -244614.3 160 133648
0548227 -243315.1 182 304385
600 0549222 -2435252 18.3 307#B8
054942.6 -2441472 175 137848
0549411 -243431.0 183 196425
055006.4 -242340.7 17.9 138630 abcd
0549346 -243057.2 166 196322
400 054907.6 -2434275 183 3059@6
054939.7 -242526.3 16.0 122353 abcd
054959.8 -242805.9 19.0 307933 abcd
0549413 -2432429 157 133639
054826.6 -244209.9 17.3 133630
200 0549363 -243018.9 18.7 198349
0548255 -2441439 188 139529 abcd
0549508 -243955.1 169 132832
_ 0548486 -2422426 149 118951
P 0549102 -243822.8 186 420663
I pgate ! 0548231 -2432328 17.7 302670
0 SR & : 0549375 -2432105 185 4278379  abcd
i i Hel o 0548255 -2443151 18.1 139502 abed
PR I T N T NN T T T NN N TN SN M NN SN N M N A 055017.9 -24 28 38.1 175 118986 ad
4000 4500 5000 5500 4000 054937.4 -2433332 179 199121
054850.2 -242106.9 16.2 1374B0
Wavelength in angstroms " 0549395 -243908.2 188 3964405
T T T T T T 054926.1 -2422255 17.4 194980
=000 [ ! ! ! H:WMF ! ! 7 054837.0 -242636.8 186 426882
B N i 054914.8 -242552.1 178 134459 bed
i i 0548221 -2441437 16.8 137867
- - 055012.8 -244008.6 18.9 417745 abcd
2500 - 0549412 2434064 181 118880
B 7 0548487 -2429460 186 307528
i i 054953.8 -242758.7 16.6 1392310
B i 0549202 -243839.2 186 1368436
0000 - -~ 054842.0 -242650.3 18.7 121489 abd
B H 0550051 -2428475 165 121350
B 7] 0549122 -2429595 18.7 516962
B 7] 0549045 -242901.0 175 1352412
75004 ;T 0550036 -243814.1 150 133626
- o
5000 —
B ] estimate of this effect, although with a smaller sample. On the
B ] basis of 10 galaxies, we fing v.ps — Vemiss >= 60 + 30
2500 |~ — km/s, consistent within the errors with the result of Cappi et al.
: : . (1998).
0 1 | lFI(H L H?‘ L q L 1 1 L I L L L 1 | 1 L L L I L
4000 4500 5000 5500 6000 3. Discussion

Wavelength in angstroms -
In Fig.[4a the histogram of the galaxy velocities is shown. There

Fig. 2. Top: Example of a spectrum with strong emission lines{ are at least three peaks (labelled as A, B, C in the figure): the
13954429 km/s). Bottom: Example of a spectrum with only featureﬁrst is at a velocity of~ 13000 km/s, the second and the third
?n abs_orption(;_ = 131061_25 km/s; = 17.5). The spectra are plotted at~ 30000 km/s and~ 40000 km/s, respectively. Peak A is at
in arbitrary units on y-axis the same velocity as A 548 and presents a clear bimodality.
Although no significant differences (through a K-S test) are
found between the overall distributions of galaxies with and
to the galaxy velocities are larger. However, we cannot exclugéthout emission lines, a more detailed analysis of the three
that the value ok v > .5 is completely due to bulk motions peaks reveals that the two distributions inside the single peaks
of stars in this region of the sky. are in fact different (see FIg.4b). In particular, for peak A a
Very recently, Cappi et al. (1998), analysing the ESP survegparation in velocity is evident, as the population of emission
(Vettolani et al. 1997, 1998), noted a systematic difference bime objects is dominant in the clump at lower velocity: the
tween the velocities estimated from the emission lines and thercentage of emission line galaxies with respect to the total in
cross-correlation for the same galaxy, with an average differerhis clump is54%, while it is 39% in the higher velocity clump.
of < Vaps — Vemiss >= 93 + 6 km/s (obtained from about 750Because galaxies with and without emission lines have different
galaxies). Our observations are taken in the same instrumehiatinosity functions (Zucca et al. 1997), it could be suspected
configuration of the ESP survey and can give an independé#mit their different distribution is a consequence of a change
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Table 3 Fleld 51b 1 5 T ‘ T T T ‘ T T T ‘ T T T ‘ T T T T

«(2000) 6(2000) b Vabs KM/S Vemis KM/IS notes L _

0549085 -243649.2 20.0 537686 L 4

0549167 -243847.7 201 4221B6 "

0548248 2434238 20.1 303455 Lo 7

055003.6 -244800.9 20.1 418459 acd 910 - |

054908.4 2444277 19.6 300827 acd Y

0550160 -242650.6 20.1 530680 a S .

054903.4 -241956.0 19.8 801280 a

055033.7 2435357 19.6 410237  abcd s T 7

054847.0 2424145 19.9 401550 ab L |

0549480 2426130 20.1 172685 c =

0549291 2421225 201 195089 o r :

055001.6 -2437332 19.7 132747  abed g5 L N

0548454 2422126 19.9 665880 a 5

0549585 -243902.4  20.0 199827 acd = b 4

0548565 -2426152 19.8 889880 a

0549309 -243317.8 20.2 654828  abcd B 7

054836.6 2446254 19.8 5094320 L |

055033.0 2434187  20.0 349302 ab

054838.1 2425116 10.8 311872 - g

055019.4 -243806.4 199 867584 0Ll Lol e

054958.0 -242921.7 200 8168¥5 8161280 a

0548517 2421405 197 665281  66285:80 a —400 -<00 0 200 400

054849.4 2421492 19.7 135086  abcd Velocity (km/s)

0549420 -2421147 200 669552
0549390 -2423466 198 513562 Fig. 3. Histogram of the velocities of 41 stars observed by chance in
our survey. The superimposed solid curve corresponds to a Gaussian

with < v >=22 km/s andr = 90 km/s.

Table 4.Field 52
Table 5. Field 53

«(2000) 4(2000) by Vabs KM/S Vemis KM/S notes

«(2000) 6(2000) by Vaps KM/s Vemis KM/S notes
0549109 -245317.3 175 197487
0549089 -251350.5 19.8 136¥406 0549055 -2406435 19.3 3114831
054936.2 -245109.5 17.3 133951 abcd 054849.2 -241518.8 17.6 293939
054826.3 -251247.1 17.2 1103905 055030.9 -240550.7 19.1 306&80
054848.2 -251148.8 189 119484 acd 054851.6 -240645.8 19.3 302836
054836.7 -2454184 19.1 508¥86 054855.1 -241317.0 188 315131
0549245 -250209.4 19.1 300238 acd 054915.7 -240141.6 189 138166 ad
054933.7 -250709.6 183 169581 1689649 acd 054920.8 -240349.8 17.1 300&B1
0549545 -250354.6 189 1204831 0548535 -240207.2 19.4 3058086
054929.6 -250053.2 180 1325320 0548475 -2410524 206 305836
054955.1 -245655.4 18.0 134493 0548494 -240912.6 194 310%82
0549344 -250433.3 169 143533 054926.7 -241706.9 17.8 292549
0549153 -250757.7 19.2 1172104 054904.8 -240429.3 16.0 136189
054836.3 -250119.1 19.7 5054B7 0549553 -240531.2 18.1 300803 abced
0548375 -245333.6 188 303626 abcd 0549173 -241831.9 193 7713427 ab
0548359 -251009.7 18.8 224685 0548459 -2413334 19.1 310149
0548227 -251217.0 181 131825 055003.0 -240120.0 16.5 89%8B4 891715 abcd
0549229 -245850.4 19.5 127211 ad 055020.7 -241615.4 194  420%83
054841.1 -250913.4 180 123321 0549553 -240803.3 19.2 301223 abcd
0548585 -250608.5 19.7 224603 abcd 054838.1 -242042.8 194 3126@9
055001.2 -245329.7 176 135283 0549134 -240246.0 19.3 934640
054804.8 -2457345 194 5278324 abcd 054850.8 -242021.1 16.5 199425
0549095 -2503225 19.3 122434 abd 054858.1 -240506.7 189  304F28
054830.0 -245020.6 189 1188800 ac 0548575 -241725.1 18.1 314243
0548145 -250754.8 19.6 3721150 ad 055029.7 -241245.1 19.1 138¥37 abcd
0548585 -244956.1 194 296F829 abcd 054841.2 -241501.2 181 307382
054847.0 -250916.8 18.6 132286 ac 054836.8 -2407045 195 310401
054940.6 -250627.5 183  485F¥F2 054902.0 -241806.2 17.1 131285 abd
0549186 -251522.1 19.6 123205 054917.8 -235652.7 19.5 299439
054923.6 -250336.1 19.7 274298 ac 054907.7 -240930.9 189 302438
054840.0 -245920.0 170 135235 054857.0 -240953.4 175 2955112 29345-111 ad
054940.8 -251056.0 19.8 1148880 a 054925.1 -2403235 187 420869 4213680 a
054830.3 -245208.8 19.8 132288 abcd 0549439 -241055.1 183 31847110
0548025 -2501205 16.2 1204831 ac 054901.7 -2404443 183 30783

We estimated the dynamical parameters (mean velocity and
in the relative values of their selection functions: however, thelocity dispersion) of the three peaks with the biweight estima-
width of peak A is relatively narrow (less thaf00 km/s) and tors of location and scale (Beers et al. 1990). The advantage of
therefore this effect is more likely due to a real variation ithese estimators, with respect to the standard mean and disper-
morphological composition in the two subclumps. sion, is that of minimizing biases from interlopers, giving less
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Table 6. Field 61 al |
L A a) |
«(2000) 6(2000) b Vabs KM/S Vemis KM/IS notes r 1
0551230 -252313.8 159 428084 20 - _
0550159 -2516154 19.0 116968 I |
055128.1 -252416.9 183 404282  40383:80 a | |
0551237 -252459.0 19.9 415838 " I |
0550223 -251809.2 17.2 115928 - | |
0551180 -251540.8 17.9 121240 abed 2 b B |
0551553 -251414.2 19.6 448190 ad 2 I |
055001.8 -251849.2 19.1 117182 acd
0551079 -250931.7 17.9 117693 abcd b [ 1
055204.2 -2512225 19.7 4514412 . [ 1
0551529 -251216.1 19.2 457886 2 I 1
055013.7 -252011.6 19.6 303558 g or c 7
055057.1 -250113.6 17.0 262783  26228:-35 bed 5 i 1
055116.6 -2519454 19.6 421FB1 z r 1
055017.0 -245837.4 19.9 1774806 ad i 1
0550142 -2513550 182 117889 g 1
0551132 -252422.3 187 116525 abcd 5 E
055047.1 -250450.3 20.6 262FB2 b 1
055041.0 -250356.6 19.3 595280 a L 1
0551149 -252457.3 19.6 1767423  abcd L 1
055015.6 -251002.8 18.7 290334 abcd L H HH H HH
055042.0 -252004.4 19.7 612266 o | O e
055119.9 -251219.8 19.1 449580 a 20000 40000 60000 80000
055146.0 -2518325 17.7 1342B7  13428:-86 a .
0550310 -250134.4 185 118352 ad 20 ‘ Velocity ‘(lfm/ S‘) ‘
0551284 -251849.0 19.8 465896 ab
054959.7 -251248.1 19.3 169468 abed I 7
055017.3 -250205.4 183 403835 LA b) |
055058.0 -245624.2 17.4 290481 L i
055001.8 -2508045 19.7 1248332 a
055203.1 -250322.1 17.2 4128005 I I 7
055046.0 -251540.7 17.7 118884 15 - -
0551316 -252324.6 19.4 4121@4 L i
n
- L B |
o
Table 7.Field 62 -
© 10 - =
«(2000) §(2000) by Vaps kmis Vemis KM/IS  notes E [ il
0550395 -242833.7 19.7 5247921 g | |
055056.6 -2434450 17.8 114489 abcd = c
0551385 -2431025 175 132198 r i ]
055101.0 -2438244 189 135845 ad ,
055120.3 -2440200 200 531891 | |
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Fig.4. aHistogram of the observed velocities in bins of 500 km/s
for all galaxies of our sampléa Close up of paneg; the shadowed
histogram represents the distribution of galaxies with emission lines,
while the open histogram refers to the galaxies with only absorption

055038.3 -242458.4 20.1 8802B®8

weight to data with higher distance from the median. The conlﬁr]es'

denceintervals of the two estimators are calculated boostrapping

the data with 100 random catalogs. In order to find the velocitgst (Ashman et al. 1994), using the program kindly provided
range in which the cluster members lie, we have assumed thathe authors. This test gives the likelihood ratio between the
the velocity distribution of cluster galaxies is Gaussian, as dxypothesis that the dataset is better described by the sum of
pected when the system has undergone a violent relaxation (e Gaussians and the null hypothesis that the dataset is better
details in Bardelli et al. 1994). described by a single Gaussian.

For the case of peak A, in which the presence of a substruc- In Table[8, we report the dynamical parameters for the ve-
ture was suspected on the basis of both a visual inspection ofltiety excesses found in our sample (see the discussion below).
velocity histogram and the shape estimatgrl, b, andI (see Column (1) refers to the peak identification, column (2) reports
Bird & Beers 1993), we checked if the distribution is consistettte number of velocities used, columns (3) and (4) are the esti-
with a single Gaussian or if it is bimodal applying the KMMmated mean velocity and velocity dispersion.
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Table 8. Estimated dynamical parameters

Peak N < wv>(km/s) o (km/s)

Peak A 64 12866150 869t 78
Clumpl 28 1195%116 267459
Clump2 36 13498111 260QE52
Peak B 40  3047%107 602148
Peak C 17 41608 215 849217

Declination

30
20 -
| ) 5 50m 5 45m

,i r 7 Right Ascension
s | i
= Fig. 6. Positions of galaxies with0000 < v < 12700 km/s (stars),
_ 1o 7 with 12700 < v < 15000 km/s (triangles) an@5000 < v < 35000
2 F 8 km/s (black dots). Crosses refer to the positions of X-ray extended
S L ] sources and the asterisk refers to the position of an optical substructure
= | | in A 548 (see Davis et al. 1995).

0 ‘ N LN ‘ - )

10000 12000 14000 16000 These mean velocities can be compared with those of the

Velocity (km/s) subclumps found by Davis et al. (1995) in A 548. Our value

Fig.5. Velocity distribution of galaxies belonging to peak A withOf < v > is well cqn5|stent. with their Clump. (see the.lr
S . ; Table 4b). Ouk v >4 is 2.6¢ different from the mean velocity
superimposed the two Gaussians withv >;= 11951 km/s and . ) . :
o1 — 267 kmis and< v >.— 13498 km/s andos — 260 kmys. ofthe|rCIu_mpl_). howeverassum_mgtr_latthe erroronthe I_Dayls et
Among the 64 objects of the peak, 28 have been assigned to the lofflefl€t€rmination (notreported in their paper) could be similar to
velocity group and 36 to the higher velocity one. ours, the discrepancy may be reduced to less thaiMbreover,
our values are well in agreement with those reported by Escalera
etal. (1994).
31 peak A More noticeable is the difference in the velocity dispersions.
o Clumpsa andb have values 0638 km/s ands53 km/s respec-
Peak A, formed by 64 galaxies, is at the same velocity as A 54gely, while we estimateel 260 km/s for both groups. This fact
and hasc v >= 12866 + 150 km/s ands = 869 + 78 km/s. could be anindication of a dependence of the velocity dispersion
The shape estimatorsandb, revealed a significant deviationon the distance from the group centers.
from the null hypothesis of Gaussianity (at more thaf% sig- The dynamical situation of peak A is therefore very similar
nificance level). The KMM test revealed that the distributiot® that of A 548 and this peak has to be considered an extension
is significantly better described by two Gaussians, both in théthe nearby cluster rather than a separated entity. In particular,
homoscedastic and in the heteroscedastic case. Assigningtfiessubcondensation of peak A atlower velocity is part of Clump
objects to the two groups on the basis of éhgosterioriproba- a, while the higher velocity group of peak A is associable to
bility given by the KMM algorithm (see Ashman et al. 1994) an€lumpb.
estimating the dynamical parameters with the biweight estima- In order to see the relative distance of the clumps detected in
tors, we found< v >;= 11951+ 116 km/s andr; = 267+59 A 548 from our galaxies, we plotted on the isodensity contours
km/s (based on 28 velocities) ardv >,= 13498 + 111 km/s the positions of their centers and the distribution on the sky of
ando, = 260 & 52 km/s (based on 36 objects). Hif. 5 shows aur sample. In Figl1l6 stars represent galaxies Wwith00 <
close up of the velocity distribution of galaxies in peak A, withh < 12700 km/s and triangles refer to objects witB700 <
superimposed the two Gaussians of parameters>1, 01 and v < 15000 km/s. The big crosses are the reported centers of the
< v >, 0o. No significant differences are found, inside eackxtended emissions found in the ROSAT observations labelled
clump of peak A, between the dynamical parameters of galaxaesS1 and S2 in Table 2 of Davis et al. and coincident with their
with and without emission lines. optical Clumps: andb. Their source S3 falls outside the figure.
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We reported also the position of their Clums an asterisk. Peak B has< v >= 30477 km/s and a velocity dispersion
Note the good coincidence between these positions and peaiks 600 km/s; the distribution of its members on the plane of
in the density field. the sky corresponds to the highest density excess of A 3367:
The extension in A 3367 of Clump of Davis et al. seems for this reason we suggest that the name A 3367 should be
to have two condensations (see stars in Eig. 6)(@)00) ~ attributed to this clump. The mean velocity reported for A 3367
05"50™, §(2000) ~ —24°10" and «(2000) ~ 05"50™, by Postman etal. (1992)is based on galaxies belonging to peak
§(2000) ~ —25°00’, at the distances ef 65 and~ 30 arcmin A, and therefore to an extension of A 548 rather than to A 3367.
from the corresponding substructure in A 548, respectively. Our general conclusion is that A 548 and A 3367 is not a
The extension in A 3367 of Clumip(see triangles in Fig. close pair of merging clusters, as the two structures have a sig-
[6) is more smooth and spans all the distances betdeamd nificantly different redshift. However, we found that the com-
1.5° from its center, corresponding t02-3 h~! Mpc. plex dynamical structure of A 548 has large coherence, with a
Finally we note that the mean velocity reported by Postmamnojected extension in the range of 1-3'hMpc.
etal. (1992) for A 3367 is consistent with the redshift of peak A. knowledgementsWe thank M. Mignoli and D. Maccagni for hav
The velocity of the brightest cluster member (Postman & La“?f observed fields 61 and 62, and i8tBinger for his help with the
1995) reveals that this galaxy is part of the higher velocity clum . :
h ) . otometric catalogue. This research has made use of the NASA/IPAC
of peak A: therefore this galaxy is probably associated to A 5£tragalactic Database.
rather than to A 3367.
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