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I. Introduction 

We report here on the preliminary 
analysis of the observations carried out 
with the N n  telescope during the final 
test of the "Second Level Remote Ob- 
serving Project" at the Astronomical 0 b- 
sewatory of Trieste (OAT). The test took 
place during the nights of 9, 10 and 
1 1 June 1992. Detalls on the "remote 
observing" project can be found in the 
article by Balestra et al. on page 1 of this 
issue of the Messenger. 

A preliminary constraint to the plan- 
ning of the observations was imposed 
by the people responsible for the test, 
who required frequent changes be- 
tween different Instrumental configura- 
tions, In order to better evaluate the 
response of the distributed system to a 
heavy load. Furthermore, tune-up and 
communication problems occurred at 
different times of the test nights requir- 
ing elther a reshuffling of the scheduled 
observations or the loss of some cali- 
brations and/or astronomical targets. In 
particular, several exposures which 
were planned durlng the dark time at the 
end of one night were postponed to 
grey time of the following night. 

We believe however that, during the 
test nights, an acceptable compromise 
was reached between the technical re- 
quirements of the test Itself and the wish 
of a full use of the nights for real as- 
tronomical work. 

All the targets pointed were selected 
within research projects currently ongo- 
ing at the OAT. These projects are: T 
Tauri stars (MF), Lithium abundance 
(PM), high velocity clouds (GV, MC), 
Planetary Nebulae (FP, PB), Seyfert 
galaxies (MN), distant clusters of galax- 
ies (MN, MR), gravitational lenses (MN, 
MR). The following is a brief description 
of the research projects and an assess- 
ment of the quality of the data obtained. 

2. The Observations 

2.1 Nal D Variability in the T Tauri Star 
Sz 68 

We have performed echelle spectros- 
copy of a T Tauri Star (Sz 68) with the 
NlT using the EMMl spectrograph in the 
REMD mode: grating #lo, grism #5, 
decker 5 arcsec. The detector was a 

CCD THX 31 156 (ESO #18) with 
1024x1024 square pixels, 19 pm In 
size. The instrument is described In 
Dekker et at. (1 991). This detector has 
been used for all the observations de- 
scribed in this paper. With a slit of 1.2 
arcsec, a resolution R-25,000 is ob- 
tained; this can be verified from well- 
separated lines of a thorium comparison 
spectrum. Wavelength calibratlon was 
performed for each order by a polyno- 
mial, fitted to 12 lines at least; the r.m.s. 
of the residuals is about 0.5 kms-'. 

Figure 1 shows the spectrum of Sz 68 
(V=10.5), in the region of the Nal D 
doublet. With an exposure of 1 hour, a 
S/N ratio of about 200 has been 
achieved. This object is a target of a 
more general research, concerning the 
basic observational parameters of T 
Tauri stars: projected rotational veloci- 
ties and inclination angles, spectral 
types, luminosities, effective tempera- 
tures, element abundances, etc. In par- 

ticular, Sz 68 belongs to a sample of f 
Tauri stars for which the velocity fields in 
the circurnstellar environment are under 
investigation. Sz 68 has shown clear 
variability of the Nal D line profiles: mul- 
tiple blue-shifted absorption compo- 
nents are present, with variable intensity 
and position. This might indicate the 
existence of a complex circumstellar 
structure, varying with time. 

So, the spectrum in Figure 1 can be 
compared -taking Into account the dif- 
ferent instrumental resolution - with 
preceding obsarvations, made in I985 
(Finkenzeller and Basri 1987), in 1989 
(Franchini et al. 1992 a), and in 1991 
(Franchini st al. 1992 b). White the actual 
configuration appears to be rather simi- 
lar to the ones observed in 1991 and 
1985 (with the blue-shifted component 
at about the same u , d ,  the same cannot 
be said for 1989 (when the main blue- 
shifted component - relative to the star 
- was at more than -90 km s-'). Clearly 
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Flgure 1 : NormaIized Nal D doublet of T Tauri star Sz 68, Radial docities (in km s-7 of blue- 
shiited absorptions are relative to the interstellar component which Is clearly recognizable in 
the St9/1# pr0fiI~s. 



the time intervals between these obser- 
vations are too wide to allow a complete 
reconstruction of the evolution of a giv- 
en absorption component. However, 
more detailed analysis of the present 
data, together with those of 1991, may 
provide a quantitative Interpretation of 
this variability, In terms of mass ejection 
events andlor sudden changes in the 
physical properties of the circumstellar 
material. 

2.2 Lithium In the Halo Dwarfs G $437 
and G 275-4 

The abundance of tithiurn in the Popu- 
lation II stars hotter than 5500 K shows a 
characteristic plateau around log 
N(Li)=2.150.1 (where log NH=12), in 
striking contrast with that observed in 
the younger population where the abun- 
dances are scattered over three orders 
of magnitude. Although this is not fully 
understood, the mast straightforward 
explanation remains the absence of any 
significant lithium depletion In halo 
dwarfs, and thus the atmospheric abun- 
dance reflects the pristine lithium abun- 
dance of the interstellar gas from whlch 
these old stars formed. It appears very 
probable that the lithium in the old halo 
dwarfs Is pn'mordlal in origin. ln fact the 
good agreement between the lithium 
abundance observed in the halo dwarfs 
and the theoretical predictions of the 
big-bang theory is very impressive. 
According to the theory, the llthium 
yields are particularly sensitive to nu- 
cleon density, and the knowledge of the 
precise amount of primordial lithium 
allows a determination of the pl value 
(q=ndnb), which is related to the critical 
mass G!. The astronomical relevance of 
lithium has been recently discussed by 
Lemoine et al. (The Messenger No. 67, 
p. 401. 

Uthlurn observations In t h  Popula- 
tion II stars are severely limited by the 
intrinsic faintness of the known halo 
dwarfs and by the relatively small equl- 
valent widths of the lithium line. We 
used the EMMl spectrograph on the 
MT to observe the halo dwarfs G 64-37 
and G 275-4, taken from the sample of 
Ryan et al. (1991). The obsewations 
have been performed with the REMD 
EMMl mode using the 31.6 groovedmm 
grating 10 and grism 3 as a cross dis- 
perser. S/N ratios of = 180 and = 100 
are achieved for exposures of 3600 set 
for Q 64-37 (V= I 1  -1 mag) and of 3800 
sec for G 275-4 (V- 12.2 mag), respec- 
tively. The resolving power measured 
from the thorium lines is of = 26,000. 

Interest in these two objects stems 
specifically from their particularly low 
metal abundmces. The- abundancm of 
G 64-37 and G 275-4 are of [Fd ]  
-4.38 and -3.70, respectively. So 

Figure 2: 7he UI W d  region for Q 6.4-37 (top pand and Q 275-4 (bottom pane/). me 
spedra me not corrected for the earth moth. 

far here are only few objects studied 
for lithium with metallicity below 
[Fe/H]c-3.0. In particular, the low- 
est metalllcky dwarf in which Ilthium 
has been detected Is G 84-12 with 
[Fe/H] -4 .5 ,  but the spectroscopic bl- 
nary CS 22887532, with metalllcity 
[FW=-4.2, surpldslngly d m  not show 
any lithium (Molaro 1991). 

The regions around the Li 1 ~ 0 7 A  re- 
sonance line for both the stars are 
shown in Figure 2. It can be seen from 
the figure that the lithium features 
are ctearly present In both halo dwarfs. 
The redshift of the absorptions corre- 
sponds to VM = 114 km 9' for G 64-37 
and Vhd = 142 km s-' for G 275-4, In 
agreement with the displacement ob- 
served by the stellar Nal lines. Unfortu- 
nately, the blue wing of the tine In G 275- 
4 Is contaminated by an emission rem- 
nant of a previous observation, and the 
equivalent wldth could be slightly grea- 

ter than observed. However, the pres- 
ence of the lithlwn line In Gr 275-4 by 
Itself is of Interest since It extends down 
to pA4=-3.7 the metallicity range in 
whlch lithium is observed. In the case of 
G 64-37 the equivalent width of the 
Ilthiurn line is of 17 d According to 
Ryan et al. G 64-37 has a Ten of 6350 K 
and is one of the hottest dwarfs in the 
present sample of Population II stars. An 
accurate determlnatlon for the Ilthlum 
abundance will be presented elsewhere, 
but a comparison wRh HD 84937 and G 
64-1 2, which have sirnilarTd and dmilar 
line strength, indicates that the lithium 
abundance for G 64-37 should be also 
at the plateau level. 

2.3 IntEKstellar/lreIIar/IntergaIactic Nal Abmrp- 
tions at High Galactic Latitudes 

Interstellar observations in the dim- 
tion of distant sources at high galactic 



latitudes are impwtant to cast light 
on the hlgh-veWi clouds (HVCs) 
phenomenon. HVCs were discovered at 
21 em, but are exfmmely dmcult to de- 
tect In absorption In the optical (see 0.g. 
k n a n  et al. 1 W8). In the framework of 
the investigations on the interstellarhn- 
Wgalactie medium carded on at the 
OAT, we observed the halo star PG 
1303-1 14 (V- 14.0) and the extragalac- 
tic object 2155-304 (V-13.1) in a search 
for sJEll absorption lines. For both o b  
jech we used the EMMl spectrograph in 
the REMD echdle mode with the grating 
s10 and the grim #3. The resolution in 
the region of the Nal doublet was mea- 
sured from the FWHM of several Ilnes in 
a spectrum of the Thorium calibration 
lamp. We found 61==0.23A, cone- 
sponding to = 12 km s-'. 

PG 1303-1 14 belongs to a sample of 
halo sub-dwarfs (sdO and sdB) for 
whlch a determination of the distanm 
was performed by Moehler et al. (1 090). 
In the framework of a collaboration with 
the S t e m w e  of Bonn we are currently 
analysing this sample of stars In order to 
study the gas distribution at large t dis- 
tances. PG 1303-1 14 is one of the few 
stars of our sample which were &sew- 
able from Ia Silla at the time of the 
present observations. In Figure 3 we 
show the portion of the EMMl spectrum 
of PG 1303-1 14 in the Nal region. The 
exposure time was one hour and the 
resdtinp signal-to-noise ratio WN = 50 
(1 o level). An interstellar absorption 
component close to rest velocity Is vlsi- 
bleat the red side of the Nal atrnospher- 
Ic missions: this component is prob- 
ably due to local gas in the galactic disk. 
No absorption components are de- 
tected at higher or lower radial velocities 
outside the 3 o level. The minimum de- 
tectable equivalent width is of about 14 
mA, corresponding to an upper limit 
N(Nal)<7 x 10" atom cm4. By adopt- 
ing the interstellar Nal-HI correlation de- 
rived by Fwlet et al. (ID=), this in turn 
implies N(H~)C~O'~ atoms cm" in the 
direction of the star, which is located at 
about 1.5 kpc from the Sun at a galactic 
jatitude b=+5I8. H the lack of high- 
Woc1ty absorption components will be 
confirmed also in the other lines of sight 
of our sample, then the idea that high- 
velocity gas is generally located at 
lz 1 >l  kpc will receive a sound obser- 
vational support. 

Thm BL Lac 21 55-304 was obsewed 
by Morton and Blades (1986) with the 
AAT in Call and Nal at a resotution of 
17 km s" and 24 km s-' respectively. 
They found an absorption component 
at V - 4  krn a*' In Call, but only an 
upper limit of 83 d In Nal. We decided 
therefore to reobserve this object in 
the red spectral nnge In order to 
search for Nal absorptions with a high- 

BL Lac 2155-304 
1.2 - 3 

Figure 3: IMW3telIM N81 rabsorptiOflS Ill Ihe d h C f h  of th f W 0  h&h&dhl& b a e m d  
sourns ffi 1303- i 14 and 2155304. Emisdon IInes at rest vt?Wty am atmospherfc. Telluric 
abmptions wsre r m v &  by using me specwrn of the bright stav HR 5825 as a template. 
Pwtrbns of the speetra cleaned up of m k  events are marked Mth mssm 

w sensitivity and spectrat resolution. In 
Rgure3 we show the Nal spectrum of 
2155-304; the exposure tlme was one 
hour and the raulting SM=M. A Nal 
absorption of =28 mA is dearly present 
at the blue side of the D2 atmospheric 
mission. The radial velwlty of this fea- 
ture, VsR=-9 km a", Is in very good 
agreement with that of Ule Call compo- 
nent detected by Morton and Blades. 
The Dl absorption at the same velocity 
is vislble as a weak feature close to the 
noise level. A preliminary estimate of 
the Nal column density in our spec- 
trum, combined with Ule Call column 
density estimated by Morton and 
Blades, g l m  NallCall-0.15. This low 
value of the NaVCall ratio is charsc- 
teristlc of high-velocity Interstellar g&s 
in our Galaxy. This suggests that the 

4 km 6'' component may be pro- 
d d  In high-velocity gas with a low 
projected velocity along the llne of 
sight. 

An exciting feature of the 2155-304 
spectrum is the presence of a Dl and 
02 absorption at V--"SO km s-' , both 
marked in the l o w  panet of Figure 3. 
These absorptions are close to the de- 
tection lmh, but the fact that the line of 
sight to 2155504 (I-IS", b=-527 
falls in a region of the sky Wre HVCs 
with negative velocities are predominant 
(Wakker and van Woerden 1991) en- 
courages us to betieve that they are real. 

The presence of the 4 0  km s-' com- 
ponent, ff confirmed by future observa- 
tions, would provide an almost unique 
opportunity to study a HVC by means of 
absorption line spectroscopy. 



2.4 W o n  d PN Candidates in Two 
Galaxies of the Wrgo Cluster 

The use of PNe as standard candles 
has been described in a series of papers 
(e.g. Ciardullo ef sl. 1991 and the previ- 
ous papers in the series), and has been 
applied to the determination of the dis- 
tance of the Virgo Cluster (Jacoby et 81. 
1W0) from data taken at the KPNO and 
CFHT talescopes. The methd used by 
the above authors relles on images ta- 
ken through a namw band filter centred 
on p 1 1 ~ 0 7 ,  redshiid at the sys- 
temic veIocity of the cluster being 
analysed, and images taken through 
and intennediabband fllter of FWHM 
= 300 A Jacoby et al. (1 990) performed 
the detection by '%linking" the on-band 
and the off-band images and selecting 
as candidates those objects which were 
d & W  on the on-band Images but not 
on the off-band ones. 
Is it possible to  any out this kind of 

scienMc Investigation on the NlT? This 
question was r a i d  In the kamework of 
a collaboralion including OAT scientists 
(FP, PB), a group at the Sternwarte 
Munchen Igd by R.P. Kudritzky, and I.J. 
Danziger, F. M-li and LB. Lucy at 
ESO. The "second-level" Rmote Ob- 
smations technological experiment 
carried out at OAT gave us a ~hanoe to 
tast the feasibility of such obmations. 

Uslng the genersrl philosophy of 
Jacoby et al. (1990), we tested the per- 
fomnce of the filters available on 
EMMI. Due to the lack of an InWmedl- 
ate-band fllter in an emission-line-free 
region, similar to that used by the Ameri- 
can investigators, we used filter #591 
(I01111 redshifted at M O O  kmls band- 
width 81 A) and #806 M as off-band 
filters and fllter #589 (IOllrj, bandwidth 
56 A) as on-band filter. Ha images 
w l d  have been desirable to help the 
PNe-HI1 regions discrimination but 
could not be secured, In the Ilmited ob- 
serving time avatlable. 

For our test we selaed two spiral 
galaxies In the Wrgo Cluster: NGC4639 
and NGC3627. These targets were 
selected since they have been the host 
galaxies of two recent and well-ob- 
w e d  type la supernwm ISON 
(leibundgut ef al. 1991, Maaali et at. 
1992) and 1989B (Barbon et al. 19Q0), 
and thus present the opportunity to 
compare two different distance determi- 
nation methods: the PNLF and the max- 
imum brightness of SNe la. The images 
were taken in EMMI RlLD mode; the 
detailed observation log is r e w e d  in 
Balestta et al. (1992). The Remote 
MIDAS facilky allowed us to have an on- 
line quick look at the Images, after 
acquisition. This was extremely useful 
both for purposes and to 
assess the Image quality; on one occa- 

sion thls check led us to take a second ty of this project to be now wall estab- 
exposure with a longer exposure tlme. liished. 

Some preliminarv work has been 
done at a ' k y  --stage using image 
which were transferred from l~ Silla to 
OAT through the network link. Sum-  
quent data reduction work, aimed at the 
detection of PNe candidates. was done 
off-line at OAT on an HP/ApoIb 4000/ 
425 workstatton running MIDAS. The 
images were bias subtracted and dl- 
vided by sky-flat-fields, On each of the 
calibrated images we ran an automated 
object finder (MIDAS invent context) 
and, for the time being, the ldentiflca- 
tions are then checked visually. 

As can be w n  from the two images 
of NGC4839 reproduced here (Fig. 4), 
them are many objacts which are de- 
tected in [OHI] but not in V; such objects 
are our PN candidates. The redshifted 
pllu filter proved to be less M i v e  
than the V filter, probably because, due 
to the limited observing time and the 
fact that this filter is narrow, this Image 
is not deeper than the on-band [0111] 
image. Before we can claim that our 
candidates are PNe we must wony 
about: (1) detection of spurious objects; 
(2) misslng true PNe. Them are substan- 
tially three t y p ~  of objects which we 
can expect to detect in the [OllW007 
flher: Hll regions, Novae and PNe. 
Novae are likely to conhmlnate the 
sample only marginally since we expect 
PNe to be much rnore numerous than 
Novae in outburst at any given time, 
Thewfore, the only objects we really 
have to wony abut are HI1 region 
galaxies. HI1 regions should appear to 
be extend& and moreover their ratio of 
[Olll] magnitude to V should be lower 
than that of PNe, since HI1 regions we 
usually of lower excitation than PNe. 

The ofher concern is that a true PN 
may be detected also in V, since this 
filter indudes Ha and IOlltW07, ai- 
though the contribution of the con- 
tinuum from the central stars of PNe 
h u l d  be negligible with respect to the 
galaxy background. Anyhow, in thls filter 
the contrast wlth the galaxy background 
is lower, which makes the detection 
more difflcuk In ordor to avoid detect- 
ing PNe In the V images, one should 
keep the detection thteshold rather 
high, yet low enough to detect safely all 
the HI1 regions. 

The next step of this work, to be 
carried out In collaborzltton with the 
Stemwarte Miinchen and ESO group, 
will be to discriminate PNe from HI1 re- 
gkns In our candidate list and w o r m  
astrometry and photometry on the m- 

2.5 DMmt Clusters: E M S  Source 
2337.3-2353 

The target of our ubservations belongs 
to a list of 'dlstanP (z>02) clusters 
of the Southern Sky, identified as 
X-ray sources withing the finstein 
Medium Sensitivity Sumy (Gioia et al. 
1990, Stocke et al. 1991) and lacking 
good optical images. The list has been 
compiled in collaboration with as- 
tronomers of several Itallan Instituters. 
The purpose of obtaining images for the 
clusters in the list is to create a good 
statistical sample wtth well-determined 
optical and X-ray properties.This sampb 
Is necessary ln ordw to analyse the 
evolution of the relatlon between the 
galaxis of the cluster galaxies end the 
CM from local to distant clusters. That 
h e  local relation b w e e n  galaxies and 
gas should change In the redshiff range 
0.25~s 0.6, is suggested by several 
evidences (e-g. Garilli et al. 1992, Fabric- 
ant et al. 1 B91, Henry et al. 1992, Nesci et 
al. 1991). In particular them seems to be 
a trend for clusters of given richness to 
be less X-ray bright and richer of blue 
galaxies as the redshift incrsases. This 
trend is predicted by some current cos- 
mological models (e.0. Evmrd 1990). 

Among the objects of the list we have 
obsenred the source 21 37.3-3553 
(z-0.313, Fx=21.78 lri3 erg m4 
%-I) since it was observable at a small 
zenithal angle. We have taken VRI im- 
ages with EMMl In the RllD configurn- 
tion and the onty CCD available during 
the test, the Thompson 1024x1024 
CCD @SO a18). Tfre scale on the CCD 
Is -44 arcsec/plxel and the field is 56.3 
arcmin2. The seeing during our dbserva- 
tlons was = 1 arcsec. 
M e  total exposure time in each of the 

three coloun V, R and I Is of 45 minutes, 
20 minutes and 30 minutes respectively. 

After the bias subtraction and the flat- 
fleld correction, a preliminary photome- 
try In Ule V band shows that we have 
reached V = 23. As soon as all the 
frames will be properly co-added, we 
will separate galaxies from stam and use 
a coloursolwr diagram to Identify 
background/foreground objects. The fi- 
nal result we expect from our observa- 
tions Is the measurement of the main 
properties of the distribution of galaxies 
In the cluster, such as the richness and 
the content and space distribution of 
'blue' gaiaxies. 

didate$. It is not clear whether the im- 2s CandIdat8 EiMtein Ring ages we have will allow a satisfactory 1830-21, diserlminati~n aaalnst HI1 mions. Ha - - 

Imaga m y  prOk to ke necessary In PKS 1830-211 is a flat-spectrum 
this respect; yet we believe the feasibllt source which shows two lobes in the 



Figure 4: Two images of tVGC4639 taken with EMMI in RILL) mode. On the left-hand side the image taken through the V filter, on the right-hand 
side the image taken through the [OIl~A5007 filter, Circles surround the positions of objects detected in the [OIlJ image, while squares surround 
the positions of objects detected in the V Image. The objects which are detected in the [OlllJ image, but not in the V image, are PN candidates. 
The low cut has been kept lower in the V image to stress the absence d detectable objects. 

radio (VLA and VLBI observations; Rao 
and Subrahmanyan 1988, Subrahma- 
nyan at al. 1890, Jauncey et al. 1991). 
The separation of the two radio lobes is 
1 arcsec. The shape and spectra of the 
radio 'lobes' (ME and SW) suggest that 
PKS 1830-21 1 is a strong Einstein Ring 
(Rao and Subrahmanyan 1988, Sub- 
rahmanyan et al. 7990, Jauncey et al. 
1991). This kind of gravitational lenses 
are particularly interesting since they 
can be very powerful cosmological 
tools, allowing, in principle, the determi- 
nation of the Hubble constant and the 
mass distribution of the lensing 
galaxies. 

Optical observations of PKS 1830- 
211 have failed, so far, to reveal the 
counterparts of the two radio compo- 
nents (Subrahmanyan et at  1990, Djor- 
govsky et al. 1992). Djorgovsky ei ak 
(1992) have recently presented the 
whde set of data they used in search for 
optical counterparts of the candidate 
radio ring. The optical data include CCD 
Images taken with the ESO 3.6-m (BVR 
bands) and ESO NIT (BRI bands) tele- 
scopes and with the Palomar BOO-inch 
telescope (K and Gunn 'it bands). 

We had planned our remote observa- 
tlons wlth SUSI, which, however, was 
not available for the test run. We de- 
cided to use EMMl in the RlLD config- 
uration (sw section 2.5). Our primary 
goal with EMMl was to reach a falr 
depth and obtain good magnitudes for 
the objects in the field of PKS 1830-21 1, 

rather than ldentlfy and/or separate the 
possible optical components of the 
radio source. In fact, as far as angular 
resalution is concerned, our obsewa- 
tions cannot compete with those of 
Djorgovsky et al. from the N I l  with 
SUSI (0.1 3 arcsec/pixel) and a seeing of 
0.75 arcsec. However, their nigM was 
not photometric and magnitudes were 
only roughly estimated. 

We have taken 5 frames In the 1 band 
centred on the position of the radio 
source PKS 1830-21 1. Each frame has 
been exposed for 1 0 minutes, After the 
first three exposures we have offset the 
telescope 4'' (or 1 0 pixels) eastward. 

A preliminary analysis of the fields 
shows that the PSF has a FWHM 
slightly smaller than 1 arcsec and that 
we have reached I = 18.5 in each frame. 
Unfortunately, this is not faint enough 
for our purposes. The reason is that the 
brightness of the sky was too high at the 
time our observations took place: the 
moon was still up, even if very tow. 

2.7 Seyfert Galmfes 

One of the most interesting questions 
in extragalactic astronomy is what trig- 
gers the activity in the nuclei of some 
galaxies (AGNs): 0.g. Norman et al., 
Scoville et al. suggested a relationship 
between AGNs and starburst activity In 
the sense that the starbursts are the 
evolutionary precursor of AGNs; on the 
other hand (9.g. Daly) the energy re- 

leased by an AGN could trigger star 
formation in the surrounding galaxy. 
This interrelation may reflect in pecullar 
morphologies and/or colours in regions 
surrounding the nucleus. With this prob- 
lem in mind we started a programme to 
observe both in the infrared and optical 
bands galaxies hosting AGN. Pitot ob- 
servations were conducted during this 
test: targets am selected from the CfA 
llst (Huchra et al.), 5 galaxies were 
selected on the basis of observing time 
constraints and because we already 
have multi-aperture photometry in J, H, 
K infrared bands for these objects. Im- 
ages were taken in V and R bands with 
exposure times ranging from 120 to 420 
sec; the seeing was =. 1 arcsec; prelimi- 
nary analysis shows that we reached at 
least 26 mag arc* In shorter exposures. 
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tions on MT Instrumental set-ups and 
obswing p rdu res ,  and to the IA 
Sllla night assistant M. Plzzaro who 
played an essential role for the success 
of the observing run. 
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The Giant Arc in EMSS2137-23 
M. RA #ELLA and M. NONlNO, Osservatorio Astronomico, Trieste, Italy 

During the three nights devoted to the 
test of the 'second level remote observ- 
ing' we observed the cbster EMSS 
2137-23 with MTT and EMMI. This clus- 
ter is a rather bright EMSS source and 

which set very important constraints on the feature is R = 21.5 and its surface 
the model itself. brightness is 2 5 YO of the sky). The 

We moreover note that at least one spectrosccrpy of the arc would reveal 
substructure of the main arc is probably the nature of the lensed object, sorne- 
bright enough to be observed spectres- thing that has been possible only in four 

has a redshift z = 0.32. These charac- copicaly (the integrated magnitude of cases so far. 
teristics make EMSS2137-23 a perfect 
candidate for the study of the relation 
between the gas and the galaxian com- 
ponents of a non-local cluster. We 
wanted to obtain photometry for the 
galaxies of the clusters in order to build 
a magnitude limited sample. Details of 
the observations are found in the article 
by Franchini et al. in this issue. 

The choice of the cluster was very 
fortunate, since our images also re- 
'vealed a giant gravitational arc and sev- 
eral arclets su&unding the cD galaxy of 
the cluster. However, after our observa- 
tions had taken place we learned that 
this arc had already been discovered by 
Fort et al. in 1991, also with the N3T. 
(See also the artlcle by G. Soucail in this 
issue of the Messenger.) Our images of 
the arc are of gaod quality (see the I 
figure), 

Because of our original project on this 
cluster we also have redshifts for about 
50 galaxies in the field (the redshifts are 
available to us thanks to a collaboration 
with Dan Fabricant at the Center for 
Astrophysics). The fact that the arc is in 
a cluster for which we have such a com- 
plete set of optical and X-ray informa- 
tion makes the study of this arc particu- 
larly interesting for the determination of 
the mass distribution within the cluster 
and for the verification of the model of 
the lens. Before building the model, in 
eollabomtion with Emilio Falco (CfA), 
deeper images will be needed in order 
to confirm the several candidate arclets, 

This image s h ~  ws the compact cluster of galaxies EMSS2137-23 and the 15 arcsec long "giant 
arc': just rwrlh of the centre of the cluster. as obtained in June 1992 wlh the ESO 3.5-m New 
Technology Telescope (m and the lESO Multi-Mode Instrument ( M I )  during remote 
observations from the Trieste Astronomical Observatory. The frame is a combination of 5 
exposum in V, Rand I ,  with a tot81 eexposure time of 95 min. The w i n g  was - 1.0 ammond. 
1 pixel=0.44 amsecond. The rield measures 7 D x 9  arcsee; north is up and east is to the left. 


