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spawned by far-traveling neutrinos. 
But Haeshim Lee, an astrophysicist at 

Chungnam University in Taejon and head of 
the telescope's theoretical division, doubted 
that HANUL would work, and some experi- 
mentalists worried that the magnets would be 
too costly to build. Haeshim Lee aired his 
doubts in an angry letter circulated among 
scientists and government officials in June 
1998 and later quit the project. (A toned- 
down version of his critique was published in 
the Korean Physical Society's monthly jour- 
nal in September 1999, prompting coverage 
of the affair last month in an online news- 
letter, Korean American Science and Technol- 
ogy News, published by Moo Young Han, a 
physicist at Duke University.) 

Womed about the status of the project, 
KOSEF called an emergency meeting in 
April 1999. Lee and other division heads 
urged agency officials to replace Song and 
to give the project greater flexibility. 

KOSEF declined to act on Song's status, 
with one official explaining that "we man- 
age the research budget, not the team it- 
self." But in June it cut off funding for 
HANUL, noting that the scientists had not 
chosen where to assemble the prototype 
and could not meet an August deadline for 
its completion. 

"I don't know what to say. I'm just so 
disappointed," says Jewan Kim, a physicist 
at Seoul National University who had 
helped build support for HANUL. "We had 
many meetings, but people just don't agree. 
There's nothing you can do about it." Song 
blames the project's failure on disagree- 
ments over physics and cost, on stifling bu- 
reaucratic requirements, and on a "lack of 
warm personalities." 

Others regret the loss of a chance to ex- 
plore neutrino energies in a range between 
those covered by two other major experi- 
ments, the massive Super-Kamiokande un- 

derground water detector in Japan and the 
larger but less acute AMANDA project in 
Antarctica, which monitors a huge volume 
of ice. "The HANUL project was trying 
to make a bridge between these two 
techniques. It certainly was worthwhile," 
says Francis Halzen, a physicist at the Uni- 
versity of Wisconsin, Madison, and a co-PI 
for AMANDA. 

Five months after losing funding, Lee 
still hopes to resurrect HANUL elsewhere 
and somehow include Korea in it. He says 
that the experience leaves him eager to find 
international collaborations that can im- 
prove Korea's academic environment: "Ko- 
rea needs more pure research projects so 
that young people can learn to think for 
themselves. I thought that, in a small way, I 
could accomplish that. But I guess the pro- 
ject came a little too early." 

-MICHAEL BAKER 
Michael Baker is a writer in Seoul. 

Physicists and Astronomers 
Prepare for a Data Flood 

New accelerators and sky surveys that w i l l  spew data by the terabyte are 
spurring a search for new ways t o  store and disseminate the flow 

The end of a millennium is a time for warn- 
ings, and some scientists are joining in: 
They are predicting a flood. But unlike 
most millennia1 doomsayers, the scientists 
are looking forward to being inundated. 
Their flood is a torrent of data from new 
physics and astronomy experiments, and 
they hope it will sweep some long-awaited 
treasures within reach, such as the Higgs 

tech's) Center for Advanced Computing Re- 
search, "and we expect these experiments to 
run for 10 to 15 years." That is over 100 
petabytes of data, roughly the equivalent of 
10 million personal computer hard disks. (A 
petabyte is 1015 bytes.) RHIC, an accelerator 
at Brookhaven National Laboratory in Up- 
ton, New York, that collides heavy nuclei to 
create a primordial state of matter called 

data at a rate of nearly a petabyte a year- 
about 1000 times the volume of data in the 
largest biological databases. 

Astronomy is contributing to the torrent 
as well. Johns Hopkins University astrophysi- 
cist Alex Szalay expects the Sloan Digital 
Sky Survey (SDSS), which aims to image 
200 million galaxies and measure distances 
to a million of them, to produce about 
40 terabytes of information. (A terabyte is 
1012 bytes.) Several planned sky surveys at 
other wavelengths, such as radio and infrared, 
will contribute tens of terabytes more. 

Organizing the data and making them 
available to the global community of scientists 
without swamping computers or networks will 
require rethinking the ways data are stored and 
disseminated. Researchers at institutions in- 

boson, a hypothetical particle that endows quark-gluon plasma, is cluding Johns Hopkins, the 
everything else with mass, and a glimpse of already spewing out Fermi National Accelerator 
life-supporting planets in other Laboratory (Ferrnilab), Cal- 3 
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The quantities of data expect- prompt, universal access to 2 
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staggering. Planned experiments omplexity of the data are un- 
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