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This phato shows a small sky area in 
the dirktion of Comet Hdley, bbtained 
with the €SO 3.5-metre New Technolo- 
gy Telescope (NIT) in the morning of 
April 6, 1992. 

It is a composite of 10 individual ax- 
posures in the standard V-band, ob- 
tained between LIT 2: 33 and 4: 58 with 
a total integration time of 130 minutes. 
They were combined in such a way that 
the image of the moving comet remains 
at the $ m e  position and the stars are 
themfore seen as trails. The position of 
Comet Hdley is at the centre of the 
circle and is located mb 2 arcmin 
north-west of a magnitude-7 galactic 
star. Its strong light Introduced a very 
skew background illumination which 
was removed by fitting a, 3rd-degree 
and subtracting. 

At the time of the observations, Com- 
et Halley wwas 15.67 AU (2343 million km) 
from tha €&h and 10.22 AU (2424 mC1- 
lion km) *urn the Sun. The predicted 
mean magnitude of the nucleus alone is 
V = 25.95, w[th variations from about 
25.5 to 28.5 due ta thar rotertlon. A care- 
ful analysis indicates thatthere may be a 
very fajnt Image near the limit of the 
c~mbineel frame at the ~redicted p d -  
tion, and with magnitude V = 25.8 f 0.4. - -  
Howevw, it Is hardly vistble and this 
value must rather be considered an up- 
per lirntt of the present brightnew of the during a dramatic eruption in late De- left near the nucleus, 
comet. But in any case, the magnitude cember 1990 and first o b s ~ m d  at La The ESQ obsenratEons of comet 
cannot be much brigMsr than what is Silla in mid-February 1991, has now Halley will continue. 
rtxpectsd from the nucleus alone. effgctively disappeared. At the present The phato covers an area of 85x85 

This observation therefore shows that time, 16 2 / 2  months after the 1 %mag a m d s ;  north is up and east is to 
the large dust cloud which was ejected outburst, there is very little, if any dust the right. 

Spectroscopic Obsewations in the Cluster of Galaxies 
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Redshift surveys in clusters of galax- 
ies are newid to &udy their dynamicid 
and evolutionary states, estimating pa- 
rameters such as the mass, shape and 
distortion of the velocity flald, presence 
of substnucfurw or projested ga1axies 
and groups, strength of dynamic& Mc- 
tion and two-body processes and, in 
general, the present stage of their dy- 

namical evolution. This hfamation is 
useful nat only to test scenarios Of 
galaxy formation, but also of the forma- 
tion and evolution of large structures. 

In clusters, ths man velocity is a key 
factor En deriving distances, permitting 
the study of matter dbtrlbution over very 
large scdes. Within clusters the analysis 
of the velocity field can lead to an esti- 
mate of the *rial mass, constraining 

models of the dark matter content. 
Gataxy velocity m~tasuments provide 
information cornptamentafy to that ob 
tained through X-ray observations of 
clusters. Bath form basic pieces of in- 
formetion for the understanding of clus- 
ters. However, reliable parameters are 
dgrived from analysis of large samples 
of veiocities. Them am laborious to ob- 
tain, a task made more efficient by the 
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tregraph at Ute Cmsegmin focus, 
equipped with the 600 IinWmrn grating 
b t d  at 5000 r$ and coupled to an RCA 
CCD (1024 x 640 pixels) datector with 
pixel size of 15 pm. A dispersion of 129 
&mm was used, pnwlding spectral cov- 
erage from 3750 to 5700 A 
h e  &a reduction of the OFTOPUS 

data was carrid out udng the IW 
package, while the 1 -52-m one was re- 
duced t Ganhing using IHAP. The ra- 
dial velocities were &rived from the 
cross-crrrrelatlan procedure dwefoped 
at Meudon In the eve sohare. 
Wavelength calibration was performed 
uJng the HeAr lamp reference. 

Results 
With previous mwrements in the 

same cluster (Froust et al. 1988), and 
few other data from lite&ure. we obtain 
for A151 a total of 65 velocities. Ten 
galaxi=. with vetacities greater than 
20,000 krn s-' are background &jwts. 
During the preparation of the OPTOPUS 
obsmatims, 158 galaxies wen 
selW after lnmection an the Pailomar 
glass plates, &sidering suitable mag- 
nitudes in the central 40' diameter 

wider use d rnultiobjmt spectroscopy. Observations with the 1.52-m tde 
Here we study the veIocity and galaxy scope were carried out in October 1m0. 
distribution in the cluster A 151 which is We used the BDller and Chivens spec- 
a richness 1 one ancl a cDs RS-type for 
which 105 obi& have been listed in 
Dressier's catalogue (1.980). 

field, approximgte1y. Ngure 1 shows JI 
the galaxy positions symbolized with a 
circle for objects with V, > 20,000 km 
c', filled dot whh 14,000 s V, < 20,000 
lan st, and filled star with 10,000 I V, c 
14,000 Imr s-j. Man-measured obi- 
are represented wlth a woss; A very 

Observations and D a b  
Reductions 

The programme of radial velocity mea- 
surements was carried out in December 
1885 at the ESO 3.6-m telescope and in 
October 1990 at the ES9 1.52-m. We 
u s d  the multijobject spectrograph O P  
TOPUS in Ita; "old" csnfiiwation at the 
3.8-rn Cawra in  focus equipped with 
35 separate optical fibers for collecting 
tha llgth from galaxies spread over a 
field sf 33 arcminutes diameter In ths 
telescope focal With the use of 
the F/1 .£I dioptslc spectrograph camera, 
each fiber output was projected onto an 
RCA GGD (512 x 320 pixel) detectcr 
with a fiber image sibs of 85 p m  (2.8 
pixels). A dispersion of f 14 hrn was 
used, providin $pw+Eral coverage from 
3800 to 5570 f . The preparation of the *a * 
drilled OPTQPUS plates was made by : p,' measuring positions d galaxies an the 5 m  

glass copy of the Pdomar Sky Survey sl= . o r .  

with the OFTRONlCS machine at ESO- P P 

#W, 1- 1- 

-\ - 2WOa, aOllDa crSOOP. 

Gmhiig, with respect to 20 reference 
SAO Btm. Rgum 2. 



foregmwrd galaxy is symbolized Jth a 
diamond. 

nglm 2 shows the velC3dty wad@ 
diagrams h right &9&Bnsim, and d d l -  
nation. horn Rgu~ea 1 and 2 me  an 
see the p m a  of a ~eground StNC- 
turn In the zwthm raglan. ~ i d ~ g  
thad In the 30 armin c m h l  teglon the 
sampling la fairly homogenmu9, we can 
mtlmate that the central D galw Is 
IoWd 5.2 m l n ,  fm fhe main dus- 
ter Centre# 

Figure 3 shows the histogram d cadiat 
wib&iIies for the main cluster with a 
fitted Gaussian centred at atthe mean \re 
tocity O - 161390 .+ 94 km wit31 a 
00med velocity dlsp~~iion a = 687% 
km s"'. From the standard Friedmart 
m o I w  (maitig 1 G58) Wlm: 

we &in e m m  cluster dWmx of 
148 M p c  assuming 1-1, - 100 krn s-' 
Mpc '' and q, = 0.1 and an M radius 
of 35 m i n .  (1.51 Mpc); the fomgmund 
structure has a mean dintx of 115 
Mpc. 

The *mid rn- dmatims are! 
tabulated below for the m Jn dustwand 
for the doraground s&dructum; 

~ B S  tadm me newt~nim 
WiWEon for gmvl-nal binding can b 
sWed in tern of the obse~abl; as: 

where V, is the reta~ve vdacity dmg the 
LTne of sight of the dWer and its sub- 
.&moturn, Rp the pmjWwJ -ion 
between $he dugtar and the subsiruo- 
turn, M the total mass (clusW + sub 
struetum) and a the angle btwm the 
clustar and the substruchlre with the 
p h  of the sky. A necessary conditicrn 
for b o w  ~ l u t i o t l ~  is thaw left 
fity in the abave equation must be h s  
than 1. Our mrnputatiom lead to the 
wnduaion that th substru&um k n& 

bound ta the main cluster. Therefore, it 
is a projected foreground duster. 

The velmity data show 3 struatwes, 
the maill ctuster at z = O.fE37, a 
fomgmund group at 2: = ll.W1 and a 
badtgt~und population at t = 0.1. The 
nearrtst cluster with known z close to A 
151 ia A 133 @ = o.WU4). No close 
cornions at the game t am apparent 
within 6 degree d A 151. WDWW, the 
background galaxies have similar t a9 A 
188atz= 0.13. Mmer,W4cllaivters 
A 131, A 1198, A 1s and A 1% have 
similar distanoe tlw - 5 md similar 
AbeiD radii Ra, - 038 within 2 degrees uf 
the centre of A 151. It likely that 

bckground grouping belongs to a 
supwclusW at it = 0.1 1-0.12. W/ltlrin 6 
de~~%%, h r e  we three c4hwr clusters in 
this redshift rangq Uwre 4 show the 
pcsit~ons of the, mresf clustem on the 
sky. 

Wetbank -&@ ESO and esm- 
ly ~ ~ i v i w  Hdnaut, pierre bw, -I 
Foulqug, Mornmrrd Heryrku( and 
Daniel M e  Johann Seb&lan 
Bach music p w b d  by Bo ReipWtr 
was grentlly appreciated dufing the ob- 
8 M n g  runs. 
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In or&x to ch& if the strbmcture b 
borrnd to the maln body of the clust%rI 
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we hiwe used Uler procsdure which w m d ,  


