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We've got a great machine, but is it built to last?

BY LISA RANDALL ILLUSTRATION BY ARTEK CHODOR

Leonardo and other great artists did not work in isclation; they
penarally lived in vibrant artistic communities in times of great artis-
tic accomplishments. Scientists, too, even when iconoclastic and
individualistic, often make advances following other catalyzing sci-
entific or technological developments. Arlists, scientists, and other
creative thinkers benedit from thriving communities in environments
that value their contributions.

Fior ihe last 50 years or so, America has valued scientific achieve-
ments, and this envircnment has allowed science o flourish. Just as
arlists flocked 10 Maly in the 15005, scientists have often chosen to
work in Amesican universities, laboralories, and companses., Many of
thess sclontsts wers wall-aducated Amancans, but just as mpor-
tant wera the many foreigners who recognized opporiunities here.

Within the last couple of decades, intense, dedicated scentific
communities working with ever-advancing technalogies have made
stunning discoveries, such as the dark energy that accelerates the
expansion of tha universs, 1he sequencs of the human Qenomds, ex-
trasolar planals thal are more numerous and closer (o their stars
than most people anticipated, the solution to Fermat's last theorem,
and effective freatments for AIDS, along with less-touted discover-
ies Be drugs for migraines that greatly improve people’s fves.

Amencan values and education encourage some of the gueaktns
that are most impoant for scientists: creathity, individuality, free-
dam of thowght, and hard work. Many of the leading scientists of the
kast half century Bved or worked hera. Tha standard modsl of partiche
physics was largaly worked out in the United Stiates; many other sci-
entific endeavors, Be gena research, have also significantly evolved
im this country, The thriving Amercan econony has allowed these
endaavors to be well funded, often with great benafits and rewards,

in the last five or 5o years, though, Amenica’s status as the pro-
aminant scwentibhc nation has been bacoming less cartain. We face at
least two hurdbes: education and funding. Great scientific achieve-
ments are still valued. Bul whereas a couple of decades ago many
of the greatest minds chosa to go into science, thair counterparts
today ofien choose bussness or Internet stari-ups, for exampls, that
offer higher financial rewards, thriving intellectual environments, and

-

potentially less educational commitment. Given the cumant trends,
there will be fewer Amencan scientists in the future. Already foresgn-
ers ara filing the gaps. Linkess we encourage local talent, the advan-
tages to working in Amarica won't continue,

As for funding, we benefit from a strong economy and the op-
portunities it provides. Our universities are still among the richest,
and our companias are amang the best funded. But business, po-
litical, and other nonscientific interesis can influence the cholces
wa make, espacially for expensive projects. A billlon-dollar space
science project might sound expensive, but s worth noling that
wiz could build two such projects with the 52 billion wea'ne spending
on the Intermabional Space Stabon every vear Though the 155 isa
remarkable technological achievernent, its scientific benafits would
not have persuaded the scientific community (o chooss this project
if it meant sacrificing largeted projects aimed at fundamental sci-
ence, (And of course these expenditures pale in comparizon with
odhar govermimental expenditures, 10 9o uhnam.ed.)

Many worthwhile projects ane now happening overseas. | see
it in my own field of research—high-anengy partecle phwsics. I'ma
theaorist, but | anficipate new data from the Lange Hadron Collider
(LHZ), a particle accelerator on the French-Swiss border that will
collede twid Deams of protons 10 proba the substruciue of mat-
ter. The closest machine in America—Fermmilab’s Tevatron, which
achisves about one-seventh the energy reach —is slated 1o close in
2010. We have nathing planned 1o replace it. As funding in America
for particle physics experiments is declining, funding in Europe is on
thi s, Clearly the opportunities for igh-enengy expermenters will
ba much ncher in Europea in tha foressaabls fulure. Eventually the
expertice will move there, as it aliready has to scme extent.

it doesn't halp that Amencan commitments can ba wnreliable.
Canstruction for the Superconducting Supercollider began in Texas
in 1991, Had it been complated it woulk] have easily rivaled the LHC,
but a change of government and prorities bed 1o its cancellation in
199G, Of more immediate concem is the cancellation and delays of
NASAs Earth-monitoning satellifes. Mo matter what your view on hu-
man-induced climata changa is, few deny that climate does changs
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and that we need to be able to monitor these changes in onder to
adapt. The loss of ability for weather prediction and long-term cli-
mate monstonng s unfortunate,

And climate change is a larger problem than simply monitor-
ing the changes. The American govermment's eagerness to ignore
scientific advice about climale and related enengy Bsues sevarsly
impedes our ability to address this and other problems. Of course,
many considerations enter policymiaking, not just science. Weighing
them for the benefit of everyona is complicated. But nearly every-
ona in the scientific community is desmayed by 1he short shifl given
to scientific evidence by this administration and sees opportunities
for advances being lost. More people, both within government and
without, resad 1o understand scientific data and the undertying sta-
tistics sufficienthy well o make informed decisions,

Religion is another isswe that conves up in vitually &y discussion
of Amenican sclence. | recognize that tirades on this subject can
becoma wearisome, bul It is incredible that in this advanced nation
we lel beliafs impede scientific research and the education of fuluna
generations, Biological advances certainly ralse a number of maoral
questions, but we need an intelligent discussion of these Bsues,
which can happen only if we recognize that research and acucalion
ang eritical to our retaining our compatitive edge and our way of life,
Amarica'’s curment preoccupation with the supermatural, seen in TV
and the movies, is a disturbing and patentially antiscientific trend.

Yet despite occasional fear and destrust, Amenca's sclence still
\hwives, In the past few years, people have discoversd ways to se-

guence the genome at 1,000 times the former rate. In the next few
years, people in my line of research will know how 1o take the next
slep beyond the standard model of particls physics. W still soa
fantastic students, both at the undergraduate and graduate kevel.
And these younger students are Facile with a variety of new tools to
sift throwgh information and equations, tools that expedite the rate
of progress to levels not anticipated even a decade ago.

Also encouraging i the genuing thirst for knowledge in the pulbilic
at large, Peopla get excited abowt the science at the LHG and more
theoretical subjects, like extra dimensions of space, as well as mone
immediate ones Bxe the many recent biclogical advances, Much of
science ks difficult to understand these days, but many make the ef-
fort to bridge the communication gap and teach or leam about new
devilopmenis. Hence this magazine, for exampla,

Pertaps wa shouldn't even b asking about something so namow
as the state of science in Amedca, Sclantific advances don't need
a visa, The modem ease of communication means that scientific
ideas—unlike some scientists—can travel at will. Breakthroughs
that occur here or alsewhene will change the nature of sclence and
the pace of developmaent all aver th globe. Maybe such discover-
hes are just around the corner. B




