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Desert ever Iarger"
telescopes are delving

deeper into the universe

but, apart from the honor

of being cited in scientific

: publtcatlons what’s.in it for
; Chile?

By Ruth Bradley

; In northern Ch|Ies ‘Atacama *

Explorlng the
Jniverse from

“Is there life:on other pIanets” As-l

tronomers" tend. to thlnk_ so and
*- ‘hope that a giant new’teleséope
in. Chile will take them closer to

finding it or, at least, the places.

where it might exist.

site fof-the European Extremely Large

Telescope- or E-ELT. With- a. 42-meter -
mirror - four times that of the Jargest:
_telescope currently ‘in operation -

represent. a massive leap in- viewing
power, -allowing- astronomers to peer

into-still hidden corners of the universe.
* They will be looking for planets at just’
the right distance from their sun - neither-
. too close nor too far or, in other words,

neither too hot nor too cold - to.sustain
life. So far, some 400 planéts have been
ldentlfled outside our solar system and

.. only one of them is in the so-called ha-

bitable zone, 'says Massimo Tarenghi;

ESO’s representatlve in Chile. ' -
But as well as allowmg astronomers
to scout for new planets, the E-ELT will

. allow them to take acloser look at those -
already discovered.With today’s tele-

es, astronomers can't actually see
Ianets fheir faint light is obs-

gy orbit- and only infer their existence

. from the star’s movement's or by-obser—'

ving the eclipses they cause Ghce

Seeing the planetlskey'to gath'ermg :

information about the: gomposition of

its_atmosphere - “if we find ‘B\ﬂdbné?

of ozone, we can beé sure there's li
points out'l'arenghl.-'but

the EELT. -

b5 t..|-...-:-\.._'

it will

re 3""- that of the’ star around whlgh £

. servatory, near the crty1 og_,l,@:;%re
'+ made a major breakthrougn

Astronomers atso want to see the
first star that was created after. the B|g
Bang or, in other words, to: sée: where
the unlverse started. What's; at stake

‘there is nothlng less than the laws* of
- - physics and the question of whefher at
In,April, the European Southern Ob--
.servatory’(ESO), a 14-country alliancs, -
selected the Armazones Mountain in
_ " northern Chile’s Atacama Desert as the

that time, they were the same asweun- ta
derstand thém today. .
That is_ something that the European :
Organization. - for Nuclear ‘Research ™ T
(CERN) is alsp studying by using:the i
Large Hadron Collider to recreate the "
conditions that existed just after.the Big-. '
Bang. “It’s, not that. our description of
physics is wrong - Galileo and Newton
weren’t wrong - but it could be incom-
plete,” says Tarenghi.

_ The view from Chile -

It wouldn’t be the fi rst tlme that Chlle .
has contributed to the advance of astro- -
nomy. [n the mid-19th century, an expe-
dition from the United-States establis-
hed a small observatory on Santiago’s .

- 'Santa Lucia Hill that helped to measure .

the distance fo Mars - and. was only 3 o
3.5% out - while, in the early 20th cen- " .
tury, pioneering pictures of the Mage—; ',, ;

*llanic Clouds, two galaXIes visible from : i'
the southern hemlsphere, were taken ¢ at Y o

northem Chilg’s Chuqmt:amata mine.
More recentty, in the 1990s ésirone-' '

o show that the

%ths#e‘a chfor '
life isn’t the only reason’ fot 'bpi E




¥
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'nomer at Tololo and former dlrector of dry air. ThatWas a key factor mihedec by

p T the observatory " _siontodocate the- ALMA (Atacama
' .. ‘Cerro Tololo was-the. f|rst of the - Millimeter Array) radio teleseope @
; .|nt6rmt1mal observatorles that have Chajnan.tor Plateau in the Andes M

' been built _in Ch||e over- the past. 50 tains east of San Pedro de Atacama. =+

{ -_ years. It was soon fol|owed by:the Car-- Eve,ntualryﬁL this' multlnatronal facrhty,
Pl negie: Insﬁtutlon of Washin_glons Las - which brings {ogether 'ESO with equi-
e Campanas Obse'l‘Vatory and' ESO’s La ~valent bodies -from’ the U.S., Canada,
: . Silla ObserVatory R i J,agan and Tauwal;;z will'be a vast array
X lnitrally these Qbservatorlesr. were of 66 antennas of. Whlch ﬂve are so far

l .. ‘built so. that astronqrﬂersmuﬂd ‘study - onrkIng., with- anbther 16 due-to start 400*nﬁlllon eurqsmotes Har ay.

the southern sky. But the' iargen;iﬁlesea- ‘next ygar. “But, with just: ngth opera-. "
pes now being Bu‘lt are lopking tnuch; -
; further afield 3nd it: makéshﬁ[émﬁeren-
. < " ce whether they are in'the: no_rtﬁamor
T southem hen;nsphere Ly
. Still; they have kept
'ESO-chose Gérro'Paranal, 120msth
. of Antofagasta; for ]igsfery Large T
12 .'_'scopef (VLF), which' started o J
- in 1998, and the"ﬁeml_m Observahcy
o a partnershrp that rncludeq thg
- ' States, the United King ‘Canada
- Australie, Brezil and Argentinaas y
" +as Chile, has: qne{}'f '&';
<in ohlie (the other
e

- ,,'!_ 5 ! Out‘
aﬂu m%é"?; on to mm”

“Increasing local expertise is
another reason why Chile is
attractive for observatories.”

i - i B
amW, director of :
’s Astronomy De- <
hile’s representa- -_‘l :
fiations with ESO. * ,
stronomers will_only nee& .4'_ ]

20 years to"do the viewing that would. '}‘ -
have taken 24 years in the Canary ls—

lands: And, given that it will cost an estl-' ey
mated 100 million eurosayeartolise i
observatory, that represents a saVIn_? of . 5
sk
S

n, it wil already be'the world's Targest -F

Massimo Tarenghi,
ESO




E-ELT, the future European Extremely Large Telescope.

gram that is gradually changing street
lighting in these regions so that it points
downwards, says Smith.

But Chile’s clear skies - in practice,
an intangible export - do have a tangi-
ble return. The money that an obser-

vatory leaves in the country where it
is located is such that the 300 million
euros offered by Spain for the E-ELT
would have been “a high-return inves-
tment,” says Tarenghi.

Due to the specialized nature of the

equipment, only a small part of the ca-
pital outlay on the E-ELT will be spent
in Chile. At “more than a single-digit”
percentage of the total, according to
Tarenghi, that’s still not insignificant but
it is from the operating expenses of its
observatories that Chile really benefits.

Smith calculates that the observato-
ries currently operating in Chile spend
around US$100 million a year and that
around two-thirds of that amount stays
in Chile. Other estimates are lower -
some as low as one third - but it is clear

that the amount is rising as local exper-
tise increases.

By far the largest item of expenditure
for an observatory is staff and, accor-
ding to Tarenghi, there are now very few
areas in which observatories have to
bring in overseas expertise. These are
areas like optical engineering, he adds,
where the situation would be much the
same in many European countries.

Then, there is another bonus. Under
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“International

observatories are good
business for Chile.”

Mario Hamuy,
University of Chile

the terms on which international ob-
servatories operate in Chile, local as-
tronomers are entitled to 10% of the
viewing time.

That’s a welcome injection to Chile’s
scant science budgets, roughly equi-

valent to 10% of the observatories’
operating costs. And local astrono-
mers, whose numbers have doubled
over the past decade, are making
good use of it, says Hamuy.

On average, they each publish 3.5
papers a year in top-level science jo-
urnals, well above the international
average, and they are achieving qua-
lity as well as quantity. By the stan-
dard measure of a paper’s credibility
and influence - the number of times it
is cited by other researchers in their
papers - they are close to 40% above
the international average.

But, as more observatories are
built, the challenge for Chile will be to
increase the number of astronomers
it produces, adds Hamuy, in order to
provide services for these new faci-
lities and to ensure that Chile’'s 10%
of the viewing time is put to the best
possible use. Foreign capital may, in
other words, be unlocking access to
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“Chile’s political stability
is important as well
as its natural viewing
advantages.”

Malcolm Smith,
Cerro Tololo

Chile’s clear skies but it will only be
able to reach for them by creating the
necessary human capital.

Ruth Bradley is the Santiago correspondent of
The Economist.
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