
tions in X-ray c m i d  out With ROSAT 
Kreysing et al. (1092) report detection of 
extended X-ray mission from six 
planetary nebulae. # appeas that these 
objects tend to have exceptional large 
temperature fluctuation and belong to a 
special group in which some unknown 
process (e.g. shock W ing )  is playing 
an important role. This category in- 
cludes objects such as NGC 2392, NGC 
4361, NGC 6543 and J320. Further in- 
vestigation is muired to clarify the 
problem. R is worth notlng that the type 
of work described above can be accom- 
plish& m modest sized telescopes 
provided there is adequate W through- 
put of the system. 
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Two New Catalogues of Small Magellanic Cloud 
Members Coming Soon 
M. AZZOPARDI, €SO and Observatoire de Marseille, France 

Within the framework of our studies of 
the stellar populations of the Small 
Magellanic Cloud (SMC) two extensive 
surveys - one for carbon stars and one 
for point-source Ha emission-line ob- 
jects - were undertaken in the early 
eighties. For these surveys we intro- 
duced an observing technique which 
turned out to be very efficient for the 
detection of the SMC 00 and blue 
supergiant stars (Anopardi and Vigneau 
19751, as well as far the identification of 
the Magellanic Cloud Wolf-Rayet stars 
(Auapardi and Breysacher 1979, 1980). 
Briefly, the surveys combined a 113-0 
emulsion with a suitable Interference fil- 
ter in order to restrict the instrumental 
spectral range to a selected useful 
spectral domain, according to the type 
of object to be detected. By reducing 
the sky background, the interference fil- 
ter altowed longer exposures hence 
reaching fainter stars. Furthermore, 
since the resulting spectra on the plates 
were very short, the number of overlaps 
was kept low enough to make the sur- 
vey of very crowded SMC regions pos- 
sible. 

Due to the relative faintness of the 
objects we have detected, which are 
generally located in very crowded fields, 
accurate positions and clear finding 
charts are absolutely necessary to facili- 

tate further observations. For this pur- 
pose, the equatorial coordinates 
(equinox 2000.0) of the objects of inter- 
est, in both surveys, were inferred from 
those of several secondary astrometric 
reference stars. The positions of these 
stars were themselves computed with 
reference to the right ascension and the 
declination of the stars listed in the 
Perth catalogue and appearing on the 
ESO Schmidt telescope plate No. 6266. 
The transformation of very accurate x-, 
y-coordinates into equatorial coor- 
dinates, for all the stars, was done using 
special astrometry routines written at 
ESO by R. West. The objects listed in 
both catalogues were identified on indi- 
vidual finding charts of 2.25 aremin 
square. These have been extracted from 
scans of a glass eopy of the Schmidt red 
plate No. 6266, processed at the €SO 
Sky Atlas Laboratory by B. Dumoutin 
using an improved unsharp masking 
technique in order to reduce the density 
range of the deep original plate while 
keeplng the fine details of the image. 
The plate has been scanned by J. Marc- 
ha1 at Nice Obsenratory with a PDS 
1010A rnicrodensltometer Ilnked to a 
VAX 785 computer. Extensive photo- 
graphic work has been done by M. Ger- 
bal and H.H. Heyer when preparing 
each set of finding charts. 

SMC Carbon Star Survey 
Earlier detections of carbon stars in 

the Magellanic Clouds were carried out 
by Blanco, McCarthy and Blanco (1980) 
and Blanco and McCarthy (1983). Their 
survey, in the near infrared spectral do- 
main, of 37 SMC sample regions with 
the Cem Tololo Inter-American Obser- 
vatory (CTIQ) 4-rn telescope equipped 
with low-dispersion transmission grat- 
ings (grisms) resulted in the identifica- 
tion of 860 carbon stars in the Small 
Cloud. From the carbon star-count iso- 
pleths, based on the sample region sur- 
face densities found for these stars, 
Blanco and McCarthy (1983) estimated 
the total number of the SMC carbon 
stars to be 2900. 

In the mean time, during the 1981, 
1983 and 1984 Magellanic Cloud ob- 
serving periods, an extensive spectral 
survey for field carbon stars in the SMC 
was carried out by B.E. Westerlund, J. 
Breysacher and the author, in order to 
get the best possible picture of the dis- 
tribution of these stars. Adopting the 
Sandulesk and Phllip I1977) survey 
technique in searching for carbon stars 
(identification of their pronounced Cp 
Swan bands at 4735 8( and especially at 
5165 A), we used the ESQ 3.6-rn tele- 
scope equipped with the large-field trip- 
let adaptor (0.78 degree circular field) 



Flgure 1 : Crowded &Id in the southern region of the SMC bar. Small part of a I-hour exposua 
ESO grisrn plate obtained an IllaJ emulsion thrwgh a Schott G#35 filter. The w t r i l  of 
some newly IdentHied carbon stars are marked with circles. 

and a Hoag grism yielding a dispersion 
of 2200 kmm. The restricted useful 
range (4350-5300 &) was obtained, in 
that case, by combining a llla-J emul- 
sion with a Schott GG435 filter (for mare 
information see the paper by Brey- 
sacher and Lequeux 1983). 28 plates for 
13 parblally overlapping fields, which to- 
gether cover the main body of the SMC, 
were secured during three observing 
nms, by J. Breysacher from the outset 
of the project, and then by myself. 

Both 60-min- and dmin-exposure 
grism plates were systematically sur- 
veyed with a binocular microscope: 
three fields were first searched for car- 
bon stars by B.E. Westerlund and the 
autllor to work out the plate survey pro- 
cedure and determine the specific spec- 
tral features to be measured (Wester- 
lund, Auopardl and Breysacher 1986), 
then all plate material was carefully 
scrutinized and processed by E. Re- 
beirot at the Marseille Observatory. The 
spectra of the identified carbon stars 
were scanned individually, in the density 
mode, on our deepest exposure plates, 
using the rnicrodensitometer PDS 
1010A of the Laboratoire d'Astronomie 
Spatiale (LAS) de Marseille; density to 
intensity transformation, image pro- 
cessing and data reduction were per- 

formed as explained by Westerlund et 
al. (1986). Thls provided a magnitude, a 
colour equivalent and two measure- 
ments of the strength (equivalent width 
and depth) of the C2 band at 5165 A. 

This survey resulted in the identifica- 
tion of 1707 field carbon stars found in 
the main body of the SMC. A comparl- 
son of the near-infrared carbon star sur- 
vey by Blanw and associates with our 
survey work, for the fields in common, 
leads to the conclusion that the detec- 
tion of those objects in the SlWC is 
reasonably complete. At present, the 
degree of completeness achieved In the 
recognition of field carbon stars in the 
Small Cloud makes possible the study 
of its large-scale structure and kinema- 
tics, as shown, for instance, by the 
works of Hardy, Suntzeff and Aaopardi 
(1989), and Auopardi and Rebeirot 
(1991). An important result inferred from 
those studies is that the SMC carbon 
stars, like the planetaty nebulae, form an 
intermediate-age or old stellar popula- 
tion on the average, lying in an almost 
elliptical system with no concentration, 
more especially In the so-called SMC 
wing (region of the young clusters 
NGC456, 460 and 465). Consequently, 
the overall carbon star surface distribu- 
tion, that resembles the distribution of 

the red light (de Vaucouleurs and Free- 
man 1973), is markedly different from 
that of Population I objects. In addition, 
subsequent medium resolution spec- 
troscopy of some carbon stars listed in 
our catalogue, remarkable for their mag- 
nitudes and/or colours, led to the dis- 
crimination of naturat groups of stars, 
and among other things, to the discov- 
ery of a sample of vary faint carbon stars 
(-3.0 < Mw 5 -1.7), which are the faint- 
est ever found in a galaxy (Wesierlund, 
Azzopardi, Breysacher and Rebeirot 
1991, 1992), except for the galactic 
bulge (Westerlund, Lequeux, Anopardi 
and Rebeirot, 1991). 

In order to facilitate further studies, a 
paper by Rebeirot, Azzopardi and Wes- 
terlund (1993) entitled "Carbon Stars in 
the Small Magellanic Cloud - It. Cata- 
logue of 1707 Objects with Identifica- 
tions and Spectrophotometry" will 
appear in the next bbruary issue WI. 
97, No. 3) of Astronomy and Astrophy- 
sics Supplement Series. In this paper 
accurate positions and finding charts for 
all the carbon stars we have detected on 
our grim plates are provided. Also 
magnitudes, colours, and carbon abun- 
dance measurements are given for most 
of them, as well as cross identifications 
for all stars previously Identified by other 
authors. 

SMC Ha Emission-Line Object 
su wey 

Ha emission-line objects in the SMC 
have been identified mainly by Henize 
(1956) and Lindsay (1961). Since no 
more recent systematic detection for 
point-source Ha emission-line objects 
existed, a new extensive objective- 
prism survey for this kind of object was 
undertaken by the author In 1982. 

This survey for Ha emission-line ob- 
jects in the SMC was performed with the 
CTlO Curtis Schmidt telescope when 
the author was a CNRS/NSF scholar- 
ship visitor in the Department of As- 
tronomy of the University of Texas at 
Austin (Anopardi and Meyssonnier 
1988). Observations were carried out 
using the 10-degree objective-prism 
(420 hrnm dispersion at Ha) in cornbl- 
nation with a 110-A bandwidth interfer- 
ence filter centred at 0565 A. Exposures 
of 30 min, 1, 2 and 4 hours on hyper- 
sensitized Illa-F plates allowed us to 
Identify objects M 6548-6583 IN Ill 
Ilnes up to a limiting magnitude m,-18 
(for stellar conthuum), some 2 to 3 mag- 
nltudes fainter than those from previous 
detections. 

Ha emission-llne objects have been 
searched for by N. Meyssonnier at the 
Marseille Observatory, who carefully 
surveyed all the plates with a binocular 
microscope; slitless spectra of the ob- 
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EFOSC CCD camem is restricted to a 
few (-20) square arcminutes, this sur- 
vey technique Is very efficient to identify 
objects showlng up strongly through 
dther their emission-llnes or molmular 
bands. Concurrently, a seml-automatic 
procedure has been worked out by G. 
Muratorlo in 'the MIDAS environment 
(Muratorio and Azzopardl 1993) to 
select #rough an Impersonal mode, and 
more rapidly than by visual examination, 
the objects of interest. 
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1. Introduction 
Superclusters (SC's) are the largest 

physical structures we know of today, 
and they constitute a very powerful 
probe for cosmology and extragalactic 
research. Indeed, some of the important 
questions which may be answered by 
studying superclusters concern the for- 
mation of galaxies and of galaxy clus- 
ters and retated astrophysical problems. 
For example, biasing processes and 
efficiency of galaxy formation, the large- 
scale dynamics, power spectra of 
primordial density fluctuations, trends of 
MIL wlth slze, and interactions and 
feedbacks on galaxies from a rich envl- 
ronment can all be Investigated through 
the study of superclusters. 

Superclusters are relatively rare ob- 
jects and therefore are, on average, at 
large dfstance from us. Thls fact makes 
it difficult to collect the amount of differ- 
ent data which is necessary to perform a 
detailed analysis of their intrinsic prop- 
erties. Therefore, a great opportunity is 

given if one is able to study a not too far 
but very rich SC. Fortunately, these are 
the characteristics of the SC discovered 
by Searamella et al. (1989), which com- 
prises about 25 rich Abell clusters over 
= 300 square degrees, located at a dis- 
tance of - 140 h-' Mpc in the Centaurus 
region. The extreme richness of this SC 
in terms of galaxies brighter than 17" 
magnitude is such that its core was al- 
ready noted In 1930 by Shapley, who 
reported an excess of counts over - 2.2 
square degrees. Hence the name of 
Shapley Supercluster (or Concentration, 
hereafter SSC). 

The SSC is by far the richest (Vettolani 
et a]., 1990) and most interesting SC 
within 0.1 c from us (Zucca et al., 1993). 
In fact, this concentration appears ex- 
ceptional also by studying the surface 
distribution of optical galaxies 
(Raychaudhury, 1989; Raychaudhury et 
al., 1991) and by analysing the spatial 
distribution of IRAS galaxies (Allen et al., 
1990). The SSC is also prominent in the 

X-ray band (Lahav et d., 1989). Indeed, 
this region contains 6 of the 46 X-ray 
brightest clusters of the sky at lb"1>20" 
(Edge et al., I990), i.e. 13 40 of the X-ray 
brightest clusters reside in only 1.4 YO of 
the sky. 

The SSC Is also likely to be an Impor- 
tant player in explaining the peculiar 
motion of the Local Group with respect 
to the Cosmic Microwave Background 
frame. In fact, Scaramella et al. (1989, 
1991) pointed out that the SSC may be 
responsible for a significant fraction 
(530 %) of the Local Group peculiar 
motion, adding its dynamical pull on the 
LG to that from a closer overdensity of 
galaxies at -40 h-' Mpc. The latter over- 
density of galaxies, dubbed "Great At- 
tractor", was suggested to be the 
source of the Local Group acceleration 
(Lynden-Bell et al., 1988: Lynden-Bell 
et a!., 1989; Faber&Burstein, 1988; 
Dressier, 1988). The suggestions of 
Scaramella et al. (1989, 1991), on the 
contrary, implied a significantty larger 


