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TheVirtual Observatory 
Moves Closer to Reality 

Data from decades of observations by dozens of instruments may soon 
be accessible,hangingthe way that astronomyis done around the world 

programs at all wavelengths from radio 
waves to gamma rays, will make possible 
large-scalestatistical studies. No longer will 
~ h a v e t o o o p e w i t h d i s a m & d  
hit-and-nm0- allcarried outwith 
different instruments and different proce-
d u t e s . T i n a l l y , w e w i l l b e b e e t o ~  
apples with apples," says Szalay.Mining 
largedatasetsisalsoexpededtoturnupthe 
oddballsof the universe--objectssorare that 
you 'dbe~tonmin to thembychce ,  
but all themore hmesthqfor that In addi-

IfAlexSzalayhashisway,thenextastro- Sciences~onprioritiesforU.S.asbron- tion,virtualastrrwomywillall~~scientists 
nomid 0bsmnWy won't be built on a re- omy over the next decade (Beme, 26 May, to study study subsets of celestial bod-
mote ' .It won't evenhave a kle- p. 1310) ranked a virtualobsmakny as the ies, such as all objects that are bright at m-
~ m p c z qSzday of JolmsHopkins mat impmbm smalJ project i.astronony, Bad wavelengths, appear fuPy in visible 
University in Baltimm, Maryland, the Na- and last month some 160 astronomers and light, and are not detected as x-ray source. 
tianalV iOlmmtory(NW)will be an computer scientists spent 4 days*talking The combination of these qualities, says 
electroniclAAeb~gives~mersacows aboutthenutsandboltsofhcrwtbmakethat RobertBnumeroftheCalifinnia~tuteof 
toterabytcsofceiestialdatawiththeclickof idea a d t y .  lkcho1ogy(Caltech)inPasadena,'W 
amouse. In addih to el imbhg such cur- atea mindshift in astmnomy." 
m t ~ o n a l h a z a c d s a s j e t l a g , ~  
of breath, and long, cold nights, the virtual 
abservatory promises tomake possible 
n e w ~ o f t h e ~ b y ~  
together information from facilities 
atrnmdthedd-andinspace.'ln5 I 
years' time, we will have a complete 
viewof the sky in 15 wavelen@bPsays 
s Z a h y . " I t w i l l b e ~ ~ ~  

Seven years ago,when S=@ and a 
~ o o ~ f i r s t ~ k i ~ m ~  
the idea of a virtual observatory,being on 'This will led to atrue 
Sitewasstillthekeyto$ucoessin~- tionofatawnmy." 
omy. The Internet wlrs in its infancy, A driving farPebehindanNVO is 
and~~~flceptofmeleearoncware j3 L 

t.bqmmtidgrowthindigitaldata 
homthatwuld~dlcustomerre- ~ehgcollectedbynumen>usskysur-
quests hadn't even occurred to . veys.T'hosesurwys,m~arefueled 
Amazon.com founder Jeff Bezos, Easy vidng. The virtual observatory will allow astronomers by impmvementsin 
much less to most of the scientific to go online to view the Andromeda galaxy (images, facing charg&coupled device (CCD) detec-
community. she then, however, a page), or any other celestialobject, at a variety of wavelengths, tors, which aregettingm,more d-
ntrmbesofskymbave- ficeat,and chaper. 'The number of 
~ m a 9 s e s o f d a t a , ~ m e w e l l u u d e r  TheaimoftheNVOwillbetopullto- CCDpixelsobserviagthelmiverseisdou-
~ 9 - d tetholosy gether data ftom dozens of te1-s and bling every 20 m e "  says !May.
w..sigZZpilotpm+ dade.ofm~DcdDgtime.~raoofhqe, F i v e y a a g o , a a a r a b y * w ( l m r +  
jectsarelayingthefbmdation&fbrthered standardizeddatasets,collectedbysurvey l i o a ~ o r e n o u g h ~ o n t o f i l l  
tfiiag.Asaiw&tbeashonaanicalversinnof 1500CD-ROMs) was huge.T w ,ititbno big 
SdayB idea has big time. This sf#jng * virtual 0 b - w ~ ~  of the ~utwe,13 to 16 deal. For instance,theSlmD W  Sky Sur-
the labestrepDltl?ythe Nathal Acadeq of June, Ql.teCh. vey, a U.S.-Japanese e W  to map 100mil-
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Xgital Sky Survey 
optical wavelengths of 400- 
~anometw-' 

lion stars, galaxies, and quasars in five differ- ing Facility (ST-ECF) at ESO. "We have al- 
ent wavelengths, will eventually contain ready started discussions with our American 
some 40 terabytes of data. The future Large- colleagues." Many European scientists at- 
Aperture Synoptic Survey Telescope, another tended the Caltech conference, and next 
priority project in the NAS decadal report, month in Munich 
will produce 10 terabytes of data per day. (By ESO will host an- 
comparison, the amount of information in the other international 
human genome is a mere 10 gigabytes, or conference, entitled 
0.01 tembytes.) "'Mining the Sky!' 

Right now, however, no infrastructure ex- Benvenuti coor- 
ists to access and combine all - 
those disconnected archives. 
That's the challenge facir- - 
virtual observatory. It w 
consist mainly of dedicc 
software and analysis to 
designed to search thro _ 
vast amounts of 
data, as well as a certain 
amount of computer hard- 
wsae,suchashigb-speednet- , 
works. The various archives 1 
will be accessed remotely, 1 
rather than brought together 
on a central computer. 'The 
data has to be processed 
where it is sitting," say Sm 
lay, "since moving 40 ter- 
abytes of data over a typical 
Internet connection takes a 
couple of years." To devise 
npre efficient schemes to 
navigak and access the enor- 
mous amount of data, Szalay 
hasteamedupwitbaomputer 
scientist Jim Gray of Mi- 
crosoft in Redrnond, WMhg- , 
ton, one of the designers of 
Terraserver, a huge database 
of satellite images of Earth 
(see sidebar). 

Astronomers say it could 
cost as much as $100 million - 
aver 10 years to create this virtual astronomi- dinates the joint 
cal warehouse. NASA and the National Sci- E S 0 / S T - E C F 
ence Foundation (NSF), which have histori- A S T ROV I RT E L 
cally supported ground- and space-based project, a pilot pro- 
! telescopes, are the most likely fderal so- ject funded for 3 8 of funding. Both have already sponsored pi- years by the Euro- 
% lot projects. And although the NVO isn't ex- pean Commission. 
i pected to be l l ly  operational until 2005, pre- Through ASTRO- 

liminary versions may be imminent, says VIRTEL, European 
Brunner. "We won't close the doors, come astronomers can ac- 
out 5 years later, and say: 'Ha's  the Virtual cess a huge data archive last con- o~ser- 

3 Observatory, use it,' " he says. Adds Szalay: vations fiom the Hubble Space Telescope, 
8 "I would be surprised if there weren't some- ESO's Very Large Telescope at Paranal, 
': thing up and running by the end of this year.'' Chile, and the Wide Field Imager at ESO's 5 Although the academy report backs a na- La Silla Observatory, also in Chile. The fuB 
$ tional project, the initiative lends itself to a round of 'virtual obmving" proposals will 
$ worldwide partnership. Already, astronomers be selected within the next couple of months. 

at the headquarters of the European South- "Our approach is to start with the pro- 
$ em Observatory (ESO) in Garching, Ger- posals," says Benvenuti, "and build the 
: many, are working on a similar project. 'This s o h e  tools fiom that." A review com- 
$ has to be global:' says Piero Benvenuti, head mittee will choose on the basis not just of 

of the Space Telescope European Coordinat- scientific merit but also on whether the 
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~ o s a h l l - ~ k ~  Survey 
(soft x-ray wavelengths of 0.6-10 

as establishing new data 

also need to wd real 

ture, we might end up using 
virtual reality software tech- 
niques that are being devel- 
oped right now for the next 

eneranon of Sony's Playstation." 
Nobody is predicting that virtual reality 

will supplant real telescopes, however. After 
all, an archive has limited value in the study 
of transient phenomena such as supernovas, 
variable stars, and asteroids. "The big 
scopes will not be replaced," he says. "But I 
think a lot of routine footwork will be shift- 
ed from relatively small telescopes to virtual 
observatories." -COVERT SCHIUINC 

Covert Schilling is an astronomy writer in 
Utrecht, the Netherlands. 

Infrared Astronomical Sa te~r~u  
:wavelength of 100 micrometers) 
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