


8-1 
Figure 2: The V vs. 8-1 dour-magnitude diagram for NGC459Q (Ahino st ab, IW). 

reasonably reliable distances and Inter- 
stellar reddening$ for these objects. 
Also, approximate metalticities could be 
determined. This work culminated in the 
publication of the book, Atlas of Galac- 
tic Globular Clusre# wjth Colour M g -  
nitude Diagrams (Alcalno 1973). 

The early photometry was carded out 
arduously In several steps. First, a do- 
zen or so stars were measured photo- 
electrically (UBV usudly) covering as 
wide a range of mlour and magnitude 
as possible. Then photographs were ta- 
ken and star images measured with an 
iris photom~ter such as had been de- 
vetaped by Cuffey and which had been 
loaned to us by ESO. On some tele- 
scopes a thin-wedge prism could k 
placed before the objective thereby pro- 
ducing a second, much fainter image of 
each star. Thus, in a boot-strap manner, 
the relatively bright photmlectric se- 
quence could be extended to fainter 
magnitudes. 

Then came chargs.coupled devices 
(CCOs). Suddenly it became possible to 
carry out photometry with substantially 
higher precision owing to the stability 
and the linearity of these marvelous de- 
tectors. especially at b w  light levels. 
Also, the sensitivity range extended be- 
yond I micron making it possible to 
work with ease In more colours than 
and V which had been the workhorse 
wavelength bands for many years. 

One of the weaknesses of the BV 
system is that metallic line absorption In 
the blue and violet can be signEcant, 
especially for metal-rich clusters. The 
inteqmhtion of observations In the 
context of stellar evolution theory rests 
heavily on model stellar atmospheres 
which must correctly predict the effects 
of this metallic absorption in stars where 
the metalllcity Is aften not well known. It 
should be emphasized that the metal- 
Ilcity of globular clusters. usually 
expressed by the parameter Ir;e/tl] has 

a range of over two orders of mag- 
nitude. FortunateIy, VandenBerg and 
Bell (1085) and Demarque and his col- 
leagues have carried out the calcula- 
tions needed to predict the location of 
isclchrnnes in the tonger wavelength 
bands whew there is much less metallic 
absorption than in the blueviolet. 

Other advantages are rea l id  by 
working into the wd and infrared: an 
enlarged colour baseline results which 
enhances effects seen less clearly and 
less accurately with a smaller range in 
colour, Additionally, observational un- 
certainties are reduced by having sever- 
al Independently derived colour-mag- 
nitude diagrams of the same cluster. 
With the separate evaluations of the age 
of a single cluster, one not only can 
assess more reliably the accuracy of the 
final result, but also can deriveages with 
a higher precision than attained previ- 
ously or with only two colours. 

Since the mid-1980s we have had 



The majority of our cluster data has 
been collected with either the 3.6-m, the 
2.2-m (Max-Planck), and the 1.54-m te- 
lescopes at ESO La Silla. Much of the 
recent observing and reduction work 
has been dons expertly and efficiently 
by our colleagues at the Institute, Frank- 
lin Alvarado and Erich Wenderoth. Be- 
sides being now very well known and 
highly respected at La Silla, they have 
often assisted others in the sopllisti- 
cated data reduction techniques avail- 
able to visiting astronomers. 

To date we have published multi-col- 
our results for the galactic globular clus- 
ters NGC 104 (47 Tucanae), 1851,2298, 
2808, 3201, 4372, 4590, 5139 (Omega 
Centauri), 5946, 6121, 6362 and 6809. 
We also have accumulated data for a 
large number of Magellanic Cloud clus- 
ters. In all we have published over 
1 00 articles in Astronomy and Astro- 
physics, the Astronomical Journal, and 
the Astrophysilcal Journal. 

One of the most significant results of 
this on-going research programme is 
shown In the accompanying figure 
where we have plottd the age versus 
metallicity of the galactlc globular elus- 
ters that we have analysed plus these 
same quantities for the two oldest 
known open clusters, M67 and 
NGC188. It can be seen that the ages 
derived for alle these objects are 16*2 
Gys; hence it is still an open question if 
the time scale of the galactic coltapse 
was brief or as long as 4 Gys. These 
ages set a lower llmR for the age of the 
Universe and an upper limit fw the Hub- 
ble constant of H, = 61 * 8 km s-' 
Mpc-I , assumlng q, = 0. 
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Figure 3: The age versus metaIIIcity of the galactk globular clusters that we have so far 
a n a m ,  plus thme same quantities for the two old& known open clusters, M67 and 
NGC ISg, N can be seen that the ages derived for all these objmts are 16Y2 Gys equivalent to 
H, = 61 2 8 km s-' ~ p c - '  (& - 0). 

underway a programme of BVRl pho- 
tomtry of globular clusters using CCDs 
and the excellent reduction software 
(MIDAS-INVENTORY) provided by ESO. 
For 8ach cluster, and using most often 
the ESO 1-metre reflector, we set up 
photoelectric standards in the same 
cluster fields that we intend to observe 
with CCDs. Thus, the effects of lnaccu- 
rateIy known or varying atmospheric ex- 
tinction are totally avoided, and errors 
that might arise from slightIy variable 
exposure times are eliminated. Pahaps 
most importantly, valuable large tele- 
scope time is not wasted moving back 
and fwth between widely separated 
fields. 

Figure 4: ESO Director General Harry van der 
Laan (r.1 with Dr. and Mrs. Uller in front of the 
dome housing the a2-m Schmjdt camera in 
Viha del Mar. 



platform on Easter Island. 
, ". LI,,wI a,lU ,, ,- , -.& .. , "chrnidl posed in front of a moai haad and altar 

The Vliia del Mar Nova Search 

In April 1981 the late and highly wc- 
cessful comet and nova discoverer, 
Minoru Honda, discovered a seventh- 
magnitude nova In the southern eonstel- 
lation of Corona Australls at a declina- 
tion of -37 degrees. His latitude in Ja- 
pan was 33" North; Vifia del Mar, Chile, 
is situated at 33" South. Consequently, 
Llller decided to take advantage of hls 
far more advantageous location and de- 
vote spare evenings to patrolling the 
rich Southern Milky Way using nothing 
more thm a store-bought Nikon 
camera. 

This project has since grown into an 
extremely frultful search programme 
and has expanded to include the use of 
a 0.2-m fA.5 Schmidt telescope on in- 
definite loan from NASA. (As mentioned 
above, Liller had set up an observing 
station on Easter lsland in 1986 and 
employed this Schmidt to photograph 
Halley's Comet). Today, the same Nikon 
camera is used to patrol the Milky Way; 
the Schmidt is employed to photograph 
on a regular basis the Magellsnic 
Clouds and several clusters of galaxies. 
All the equipment is mounted perma- 
nently next to Liller's home in a small 
dome financed partially by the Instltuto 
and partially by a grant from NASA. 
Many of the photographic supplies have 
been kindly supplied by the Director 
R.E. Williams of the Cem Tololo In- 
terametican Observatory. 
As of July 1992, Liller has discovered 

or co-discovered 15 galactic novae or 
nova-llke objects, more than any other 
single person In the history of as- 

mnomy. Two additional novae were 
found in the Large Mageltanic Cloud, 
one of them, discovered in April 1991, 
becoming the brightest nova (visual 
magnitude 8.7) ever recorded in the 
LMC. Liller (1 991) has analysed the re- 
cent discoveries of galactic novae and 
estimates that on the average, each year 
in our Galaxy, some 75 & 25 novae 
occur, considerably more than what Arp 
once estimated for our near-twin galaxy, 
M31 in Andromeda. 

The recently Inaugurated search for 
supemovae in nearby galaxy clusters 
produced its first find in January 1992, a 
thirteenth magnitude Type la SN in the 
SO/Sa galaxy NGC 1380, a member of 
the Fomax Cluster. In late 1991 the 
Schmidt camera was equipped with a 
CCD detector, and Uller has now bgun 
to patrol the hundred or so nearest and 
most massive southern galaxies not lo- 
cated in clusters. Wih the CCD Liller 
can also do more precise photometry of 
novae and supemovae, thereby adding 
to the scientific output of this humble 
annex of the lnstituto Isaac Newton in 
Miia del Mar. 

Polynesian Archaeoastmnomy 

Shortly after Liller arrived on Easter 
Island in 1986 the dlstingulshed ar- 
chaeologist and Governor of the island, 
Don Sergio Rapu Haoa asked Llller if he 
would measure the orientation of Ahu 
Nau Nau, the rnagnifioent ancient stone 
temple (with several collosal statues, or 
rn-4 that Rapu had recently restored. 
By chance, archaeologist Dr. Georgia 
Lee arrived a few days later with a tour 

group, and she in turn persuaded Liller 
to measure orientations of another 
curiostty of the island, the "sun stones" 
af Orongo. 

These initial and totally unexpected 
adventures whetted Liller's appetite, 
and together with his Chilean wife 
Matilde, he began a detailed study of all 
of the more than three hundred temples 
on the island in order to discover if some 
had been designed to be used as as- 
tronomical observatories. Several had 
been considered earlier, but Liller's 
more thorough study led to the conclu- 
sion that over a dozen - perhaps as 
many as twenty - temples had been 
intentionally oriented with rislng or set- 
ting solstices or equinoxes. 

The question hen  arose as to whether 
simllar results would be found else- 
where in Polynesia. Between 1987 and 
May 1992 the Lillers have travelled to a 
number of islands In the vast expanse of 
the Pacific Ocean - twenty so far - tr ip  
frequently made possible by support 
from the lnstituto Isaac Newton. Of all 
the monuments measured to date, the 
best candidates for structures intention- 
ally oriented astronomically are the 
massive tritiihon, Ha'amonga, In Ton- 
gatapu in the Friendly vonga) Islands, 
and several long alignments of standing 
stones on Aitutaki in the Cook Islands, 
reminiscent of those found In France's 
Brittany. The hollest of ancient Polyne- 
sian shrines, Taputapu'atea on Rai'atea 
in the Society (Tahitian) Islands, and 

Figure 6 The &mimI /y&nted moai at 
th EerernonAal centre of Ahu Huri A Urenga 
on Easter Island. The statue lddks almost 
precisely in the dlrecion of the rising winter 
sdstice and a sharply peaked hiN in the dis- 
tance. Chilean metBOrdogisf Ju!b Duarte (at 
right) worked wiih lib at this sf&. 



s e v d  similar temples in neighbouring 
Islands share a common orientation to- 
wards a rising declination of -9". 
Perhaps the sun rose at that declination 
on the date of a since fomotten holv w 

But of the several hundred temples 
in Polynesia studied so far. 

few, If any others, appear to have an 

: A ... * astronomical connection. (See hller 
, , #  ,: :t;, 4 
,, , 

I . , .  . '  
19901. The people of Easter Island, 
called the most remote inhabited island 

Figure 7: Erfch Wendemth (standing) and 
Fmnktin Alvarado analyslng CCD data at the 

on Earth, w m  to have had a special 
desire to record fundamental directions. 
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Sporty ESO 
7he victorious €SO Teams are fear& by the competifors! 
No, this is neither th@ translation of a phrase in a Latin reading book, nor does it refer to the technotogical and sciwntific 

achievements of our organization. It describes how sporty ESO staff members have repeatedly destroyed the common 
myth that astronomy is the realm d d d  men who stumble over long and white beards! 

Football has always been one of our strengths and ESO teams on two continents have taught their advemries many a 
lesson. ESO-La Silk tennis players are reputed to have the Wtest serves above 2300 metres, and long-distance ESO- 
runners have been seen on many a m d  in Chile and Germany. 

Bicycling, that noble art of ecological propagation, is in the coming, and €SO people are among the pimeem. At the ESO 
Headquarters just outside Garching, more and more of these elegant machines are seen, shining in all mlours and In a 
great variety of shapes. Concerned car-drivers [a few are still left) have noticed an increasing spill-over onfo the sparse 
parking space. New speed records are being set during the early morning race f m  Garching to the ESO Headquarters. 
And there are unconfirmed rumours that some &SO staff members spend an important part of thelr free time, riding along 
the beautihl mads in the hi/& Bavarian countryside. 

But nowhere has the impact been so great as in the 4th region of Chik! Read the following stow to Ieam how the 
ferocious La SiIIa mntainbike team conquered the hearts of the Chitean public, won (almostj all of the honours at Tololo, 
all while ~presenthg ESO in the best possible way. Racing up (and down) the mountains in the dty Atscam deserf, they 
haw shown the world that at €SO power, transmission and response refer to more than t e l e s c w  and CCD's. 

Because of the international nature of our organization, the International Astronomical Union some years ago decided 
that ESO astmnom~ts participating in international IAU meetings may be registered as belonging to '%SO: rather than to a 
particular country. 

It Is at this moment not known whether the lntmtidnal Olympic Committee will follow this example, when the first €SO 
athletes show up. . . and what about the anthem? Another Aficionado 

The Other Face of La Silla 
THE ESO AFlCIONA DOS 

There used to be a time when driving 
a ear up to La Silla one would hardly 
meet a living soul, and the only occa- 
sional obstacles of appreciable size 
were some donkeys. Not anymore. Sev- 
etal La Silla vlsitwa and most of the La 
Sil la staff have lately seen cyclista on the 
local roads, any time of the day, and 
golng quite a bit faster downhill than 
uphill. 

Although a solitary cyclist could be 
obswved here and there already years 

ago, this activity on the present scale is 
new for La Sitla. So what's behind the 
display of these hairy legs? A sudden 
increase of Interest in a healthy pastime, 
or does It go further than that7 

The answer is in fact better known by 
the amateur cyclist of the 4th Region In 
Chile than by many of the €SO staff and 
visitoas. Since about a year and a half 
ago, these €SO mountainbikers have 
won all competitions that have been or- 
ganized in this area. 

It all started with the arrival of the 
rnountalnbikes in Chile. As a robust and 
all-terrain version of the traditional bike, 
a mountainbike is particularly well suited 
to wheel on unpaved roads. Although 
the unpaved parts of the access road to 
La Silla are among the best maintained 
of Chile, they are still unsuitable for 
race-bikes with narmw tires. Hence 
some of the ESO personnel with interest 
in biking brought such a mechanical 
piece of art up to La Sllla, and a couple 


