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Does star formation proceed in an 
orderly way7 How homogeneous are the 
Magellanlc Cbuds in their metal con- 
tent? Is the motion of the gas complex- 
es welt behaved? 

In the course of the Key Programme 
we s M 8 d  to doubt that our companion 
galaxies show systematic bhaviour. Af- 
ter two fairly aucce#ful observationat 
seasons with (except for the sliiless 
spectmmpy and #e photometry) good 
observing condions, conflicting evl- 
dence on some of the fundamental 
questions has been obtain& 

Our Key Programme was among the 
fim to be accepted and has as speciali- 
ty  those two southern-sky gataxim 
which unfortunately can be observed 
under good conditions only in the south- 
em summer. This means that Uw obser- 
vational progress is slower than in pro- 
grammes af survey nature. In addition, 
although our Key Programme does re- 
quire a fairly large amount of telescope 
tlme, it consists of small subpro- 
grammes, each of which takes a 
number of nights equal to that of any 
reguhr ESO prop&. In short, espe- 
cially the coordination aspect is impor- 
tant, both time-wise and with respect to 
the objects (Regions) where the re- 
search Is carried ad. The regions had 
been selected on scientific grounds (see 
de Boer et al., 1989); here we show 
pictures of the MageHanic Clouds with 
the Regions marked (Fig. 1). 

The subprojects we are working on 
are the following: (1) spectroscopic sur- 
vey with EFOSC (Marseille, Paris, Upp- 

$&la); (2) CCD photometry in small fields 
within the regions (Bonn); (3) 1RAC pho- 
tometty of the same (Baltimore, Leiden); 
(4) stellar spectroscopy for the study of 
element abundance$ In the hot stars 
(Heldelberg) and cool stars (Meudon) of 
field and clusters; (5) the Investigatlm of 
the interstellar absorption lines (Trieste, 
Paris); (6) the study of the spectra of 
emission nebulae (Paris). All these p m  
jects are carried out in coordination and 
it Is this aspect which promises (and 
starts to show) new scientific results. 

During our first observing runs we 
concntmted on two of the regions with 
the young clusters NGC 3W and MGC 
1818. But also in Region E In the upper 
edge of supershell LMC 4, in which one 
finds an old cluster and young stars, as 
well as in the supernova fleld observa- 
tions were carried out. In dl cases 
puzzling effects have been found. A w- 
vbw of earlier work and of new results 
also from our Key Programme may be 
found in the conference praceedings 
edited by de Boer, Spite and Stasin& 
(1989) and by Haynes and Mllne (1991) 
respectively. 

Reglon A in the SMC contains the 
young cluster NGC 330 which stands 
out from the field. Its age derived from 
our CCD photometry Is of approximately 
10 M y .  The surrounding fietd popula- 
tion (If homogeneous) has an age of at 
least a factor of 10 larger. The cluster 
contains blue superglants, while the 

field is almost devoid of these. Observa- 
tions of the cluster area have been per- 
formed with EFOSCl in the slitless 
made using a grim and an Ha+[NIq 
Interference filter. Thanks to special 
software routines (Muratorlo and 
Aszopardi, 1990) this survey resutted in 
the Identification of abut  twice as many 
new Ha ernlssion-line objects as in the 
Curtis-Schmidt telescope spwtm- 
ooplc sunrey of tlte same field. This led 
to estimate the total number of Hcc mis- 
siondine objects in the SMC to about 
40,000 (Meyssonnier and kopardl, 
1991). In particular, about slxty Ha 
emission-line stars have been dismv- 
ered in the cluster NGC 330 (Fig. 2), 
while only 10 were known to Feast 
(1972). With the normal BVR CCD 6 
servatlons, also an Ha wide filter was 
med for a few exposures. lncludlng also 
Wmgren photometry, Grebe1 d a  
veloped in her Diploma thesis an elegant 
method to isolate the Be stars In the 
sample. Her Identifications could b 
confirmed completely with the EFOSC 
data From the final account of that work 
(Gmbd st at., 1991) we show the colour- 
colour plot (Fig. 3), demonstrating an 
exceptionat high Be star fraction in that 
SMC cluster. 

MetallIcity problems with NGC 330 
emerged in a combination of studies. 
Spite, Richtkr and Spite (1991) and Bar- 
buy et al. (1991) confirmed results of 
work carried out before the Key Pro- 
gramme, In showing that the metal con- 
tent of red supergiants In NGC 330 is 
-1.0 to -1.1 dex. Very similar results 



Figure 1 : h the SMC and the L MC a lot81 of six regions have been defined where all studies of our Key Pf#gramme are concentrated. Region A: 
NGC 330 and field. poor in gas and dust: Region 3: N27 and crowded field. rich in gas and dust: Region C: NGC 7818 and field, poor in gas and 
dust Region D: N 159 and field, rich in gas and dust; Region E: NGC 1978. ElGC 1948. and N49. some gas and dust; Region I? SN Ig87A and 
field, gas and dust. (Picture with thanks to Reiner Donarski, ESO.) 

have been obtained from one hot star in 
NGC 330 (see Reitemann et al., 1990. 
Jcttner et al., 1991). For work on hot 
stars it was necessary to obtain also IUE 
spectra to get reliable effective temper- 
atures. For the field stars, earlier data by 
Spite, Barbuy and Spite (1 989) and by 
Russell and Bessell (1989) from Mt. 
Stromlo, indicated that the field has a 
metal content of -0.6 to -0.7 dex. This 
was confirmed in a related study, where 
Grebel and Richtler (1991) could show 
from CCD Strijrngren photometry that 
the red giants and supergiants in NGC 
330 have indeed a lower metallicity than 
those in the surrounding field, the differ- 
ence being of the order of 0.5 dex. In 
short, the cluster NGC 330 is younger 
than the surrounding field stars but with 
a metallicity clearly below that of the 
field. This means that the SMC must be 
chemically very inhomogeneous! A sirni- 
lar effect had been found spectroscopi- 
cally in Region C in the LMC which 
contains NGC 181 8 (Richtler, Spite and 
Spite, 1989; Reitermann et al., 1990). 
Here the data could not yet be substan- 
tiated through photometry. 

The abundance pattern of the ele- 
ments in the Magellanic Clouds 
(Table 1) is in general not well under- 
stood. The large carbon deficiency 
found in the SMC HI! regions (Dufour et 
al., 1982) is neither found in the stars of 
NGC 330 (Barbuy et al., 1991) nor in 
those of the surrounding field. The 
question thus is: are the analyses of the 

stars wrong or those of the HI1 regions, 
or perhaps both? Or is C still depleted in 
HII-region dust? The emission-line ob- 
ject sub-project (which was started late 
in the Key Programme) should soon give 
additional information. Type I planetary 
nebulae will be studied (C-N-O pro- 
cesses) and IUE data are being col- 
lected. How does the C abundance 
affect the dust content and the molecule 
formation in the Clouds? A related inter- 
esting result is that europium (an r-pro- 
cess element) is relatively enhanced in 
the stars of NGC 330 (Spite, Richtler 
and Spite, 1991). Does this indicate a 
more primitive phase of chemical evotu- 
tion in the Clouds (Westerlund, 1990)? 

The values for the extinction in the 
Clouds cause trouble too. For the study 
of the abundance In the red supergiant 
stars it is of utmost importance to have a 
very accurate temperature determina- 
tion and here the photometry group has 

provided some input. But also the ex- 
tinction may play a role. Recently, 
BesseIl(1991) has critically analysed the 
information available on the extinction 
toward the SMC. He found that E(8-V) 
is rather of the order 0.1 than negligibly 
small. In an effort to contribute to the 
discussion with our Key Programme, the 
strengths of the interstellar sodium tines 
in the spectra obtained for our stars in 
and near NGC 330 were analysed. It is 
found by Molaro and collaborators that 
the foreground E(B-V), as derived from 
the strengths of the Nal lines and the 
correlation of N(Na1) with E(B-V), 
amounts to 0.08 to 0.1 mag. Even a 
smalt contribution by the SMC gas 
would bring the total E (B-V) near 0.1 1 
mag. This new result indicates that 
some of the eaAer abundance studies 
may have to be reworked! 

Region E in the LMC, in the NW 
comer of the larger LMC-4 supershell, 

Table 1. Derived metal abundance6 relative to solar 

SMC 

LMC 

HII-region data from Ouiour el al. (1982) 

Heglon A 

Region E 

cluster 
field 
HI1 regions 

cluster 
field 
H ll regions 

CIH 

- 0.9 
- 0.9 
- 1.5 

- 
- 0.5 
- 0.8 

O/H 

- 1.1 
- 0.8 - 0.8 

- 0.5 
... 

- 0.5 

Fe/H 

-1.0 
- 0.6 - 
- 0.9 - 0.3 

+ 

Eu / Fe 

+ 0.7 
+ 0.4 - 
+ 0.6 
- 
- 
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far the classification of the stars as main 
Wuence or evolved star as well as with 
respect to the suitability for stellar and 
interstellar spectrosmpy. In ihe spec- 
troscopic survey data hitherto unknown 
emission-line objects have been dimv- 
Bred, objects to be further investigated 
by the emission nebula project. 
the stellar spectra give in many cases 

Preliminary information on the interstel- 
larabsorption lines, although &en extra 
observations are required because of 
tha very high w l u t l o n  needed. And, as 
indicated before, the IS work helps to 
determine the value of the extinction, an 
essential parameter in the abundance 
studies. 

The very existenw of our K e y  Pro- 
gramme has stimulated others to pool 
efforts and work on the same regions as 
defined by us. 

The abundanm studies of hot and 
cool stars have benefitted much from 
the collaboration with M. Bessell from 
Mt. Stmmlo. Not only are &serving pro- 
grammes coordinated, but the fact that 
h e l l  analysed thus far stars of spec- 
tral type not addressed by us adds 
weight to our mutual research. 

RigM from the beginning, R was 
foreseen that our Key Programme would 
Intemct strongly with the ESO Key Pro- 
gramme on SEST CO obenrations of 
the Magellanic Clouds coordinated by 
Lequewt and Israel. For Regions C, D, 
and F the 12CO (1-0) observations are 
complete and some exist for the 12CO 
(2-1)trandtion. R q b n  B has been part- 
ly covered and Region E Is bdng 
planned. 

In New Zealand, W. Tobin started pa- 
trolling some of our CCD fields in search 
for variable stars. The Mt. John Universi- 
ty Obsenratory (see Tobin, 1991) is 
farther to the south than any other easily 
accessible facility, lbelt with on aver- 
age poorer weather conditions, but with 
Mer conditions for long-term monitor- 
ing programmes. 

Finally, In cooperation with our Key 
Programme, obsewing progmmmes are 
being canied out with ROSAT on the 
MCs. In patticular the Regions in the 
LMC will get goad coverage being so 
near to the orbital pole of that satellite. 

References 
Barbuy, B., Spite, M., Splte, F., Milone A. 

1991, Astm. As&uphys., in pr-. 
BesselI, M.S. 1991, Aston, Astrophya, 242, 
t17. 

de Saer, K S .  et al. 1389, 738 Meswww57, 
27. 

de Boer, K.S., Spite, F., Stasinsker, G., 
Edltors. 1889, Recent M o p m n t s  in 
MagdIank C l o d  Research, Obs. de Paris. 

Dufwr, R.J., Shields, GA., Talbot, R.J. 1882, 
4 . J .  262,451. 

HI 21 ern X=0.6 Y-1.0 

50 100 150 200 250 300 350 
heliocentric velocity (km/rec) 

Figure 4: The intesstekr NEll spectnrm obtained at a resolutbn of IOO,OW In an expoam d 
5400 set. with the 3.6-m shows ttm g m t  dePaiI of the s t m m  of the hfWsW& medium in 
the LMCh Region F. Fwcomparlson theHl2l-cmptYle fmrnRohHsetal. (198.4) isshown to 
demmsh-ate thet (&is in a# lines of dght In Region g the 8trang HI 2 f -cm emission 270 km s-' 
component Is essmtMly absent In -tion, Snce most of the materiel in this dlmtbn has a 
whx/fy near 300 km s-l, the 270 km s'l gas must be appmahlng thh part of the M C  f m  
the mar r/ladilo ei a)., 1M1). 

Feast* W.W. 1972, M.N.RAS. la, $13. 
Grehsl, E.K., Rlchtler, T. 1991, 7he 

IWemmgws4, p. 56. 
Gmbel, E.K., Richtler, 7.1901, Astron. Astro- 

phys. in pms, 
Qmbel, E.K., Richtler, T., de Boer, K.S. 1991, 

A s m .  Asliuphys. submitted. 
Hetynes, R., MHne, D,, Editwrr. 1991, IAU 

Symp 148, The #a@knic C W s ,  Kluwer. 
Jllttner, A., Statil, O., Wolf, B., m e k ,  5. 
1991,inprep. . 

Mayssonnier, N., APapardl, M. 1991, IAU 
Syrrtp "MCs", p. 196. 

M o b ,  P., Viadllo, G., O'Och~ca, S,, 
nefetd, M., Ferlet, R., Vidal-Madjar, A. 
lH, MU Symp. 448, p. 434. 

Muratorio, G., -pard\, M, IQgO, Pm. 2nd 
E m - E C F  Oata Analflls WoMhop, p. 
0. 

Russell, S.C., Bmsdl, M S .  1988,Ap.J.S. 70, 
865, 

Rekemmn, A, 3ascIwkt B., Stahl, Q., Wolf, 
B. lo90 Astron. Ashophys. a, 109. 

Flohlfs, K., Krebehrnann, J., Slegmann, B.C., 
Fettzingw, J.V. 194, Astfon. Astrophys. 
i37,343. 

Spite, M., Barbuy, B., Spite, F. 1989, Asmn. 
Astmphys. =,35. 

Spite, F,. Richtler, T., Spite, M. 1991, Astron. 
m y s ,  wbm. 

Tobin, W. 1891, Pack Reg. IAU Meeting, 
Proc. M r .  Soc. Australia, in pms. 

Vladtto, G., Molaro, P., Monal, S., D'Worieo, 
S*, Oennefeld, M., Fetlet, R., Vldal-Madjar, 
A. mi, in prep. 

Westertund, 6.E 1990, Asfron. Astrophys. 
Rev. 2.29. 

Visit to the ESO 
Headquarters 

ESO was pleased to receive high- 
level visitws from Gemany and Swltzer- 
land at the Headquarters in Garchlng, 
near Munich. 

On October 31, 1991 Mlnisterialdiri- 
gent Dr. H. Strub and Ministerialratin Dr. 
A. Hansen (€SO Council delegates) 
spent a day with ESC) staff to Inform 
themselves about the latest develop- 
ments at ESO, in particular about the 
VLT projed. 

Presentations w e  made by senior 
ESQ staff, and the guests from Bonn 
received detailed replies to thdr various 
questions. At the end of the day Ors. 
Hansen and Strub met with the Gerrrtan 
staff members in the auditorium where a 
very useful exchange of views took 
place. 

On November 13, the new Swiss Con- 
sul General, Mr. P A  Studer, and Vice 
qnsul, Mr. R. Bloch, came to tho ESO 
Headquarters to learn about ESO-Swiss 
interactions. They were very pleased to 
become better acquainted with our or- 
ganlzation, and €SO was happy to learn 
about the interest of the local Swiss 
authorities In promoting goad political 
and industrial contacts between €SO 
and their home country. 


