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Anew radio telescope could provide rad1ca11
new insights into the origins of everything, But
it’s the place the instrument may be built that’s -
creating the most excitement - |
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OR SOMEONE WHOSE JOB TITLE
could read Man Most Likely to
Blow Your Mind, Bernie Fan-
aroff looks pretty conventional.
Short, affable and 64, Fanaroffis
wearing a V neck and gray slacks and of-
fers coffee and sandwiches when we meet
in his windowless office on a busy thor-
oughfare in central Johannesburg. Then
he opens his mouth, and out tumbles all
manner of cosmic craziness.

Consider the fact, says Fanaroff, that
we have no idea what 96% of the universe
is made of. Cosmologists have known for
some time that only 4% of the universe
is stuff like dust, gas and basic elements.
Dark matter, says Fanaroff, accounts for
23% to 30%; dark energy makes up the rest.
(Dark, Fanaroff explains, is the scientific
term for “nobody knows what it is.”) Dark
matter is constantly working to hold the
universe together. Dark energy is pulling
it apart. Since the universe is expanding,
dark energy is apparently winning,

Fanaroff is consumed by such funda-
mental mysteries, to say nothing of the
largerriddles surrounding the Big Bang. It’s
toinvestigate all this—to answer questions
about The Origin of Everything—that he
is working on the Titanic Telescope, an
astronomical instrument 5o to 100 times
more sensitive than anything yet created.
The telescope will see so far across space--—

scanning a billion galaxies, up from the

currently known million, with an ability

topick up the energetic equivalent of an air-
portradarona planet 5o light-yearsaway—
thatitmight even find evidence of aliens (if
they happen to bein range and using radio-
emitting devices). It will see so far back in
history that it will transport astronomers
closer to the Big Bang than any previous
telescope. It will help answer questions
such as whether Einstein’s theory of gen-
eral relativity holds, what cosmic magnets
look like and whether black holes are hairy.

(Honestly, It'sin a brochure Fanaroff hands

me.) It will also, it is hoped, massively ac-
celerate global computing power, as the vol-
ume of data it will generate will be greater
than the amount so far created in all hu-
man history and more than the entire In-
ternet can handle. And if all that sounds
a little spacey, get this: Fanaroff’s hoping
to build the thing in Africa. “It’s a massive
leap into the unknown,” he announces,
somewhat superfluously.

Fanaroff’s real title is project director.
The proper narne for the Titanic Telescope
is the Square Kilometer Array (SKA) radio
telescope—so called because it will be

made up of thousands of radio-frequency -

receivers, which have a collective area
equal to 1 sq km. Some of the receivers
are 12-m-diameter dish antennas, some
are smaller, and some are flatter, fish-eye

constructs. Each of them targetsa different

frequency range to deepen and expand
astronomy’s view of the sky. That kind
of stargazing power requires a lot of reai
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The fargest and most sensitive
telescope ever huilt, the Square
Hilometer Array will peer deeper
into the universe than ever
before, shedding light on some
of the universe’s greatest
mysteries

WHAT IS RADIO ASTRGNOMY?

Radic telescopes detect waves
in & different part of the
electromagnetic spectrum
from light waves. which optical
telescopes can detect
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WHAT IS DARK ENERGY?
The SKA will detect a
billion galaxies. allowing
scientists to study the
puzzling force that drives
the universe's expansion
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estate here on Earth. The SKA plan calls for

20% of the antennas to be clustered within
a r-km radius, 50% within 5 km and soire
asfaras 3,000 km away—which would put
them in eight other African countries, as-
suming the headquarters is in South Af
rica, as Fanaroff hopes.

Scattering so many dishes across such
a wide area and collating their images into
one composite will produce the same effect
as building a single dish half the size of the
earth. Why the obsession with size? Because
with telescopes, bigger is always better—
improving resclution and helping triangu-
late more precisely on cosmic targets—and
the SKA is meant to be the best ever built.

Astronomers can already see back
13.5 billion years, about 400,000 years af-
ter the Big Bang, by locking at light very
far away—and, therefore, very long ago.
But they get no further. Why? Because the
BigBang wasextremely hot, and only after
around 400,000 years did it cool enough to
allow. protons and neutrons to form into
atoms, most important, hydrogen—the
first element. Before that 400,000-year
point, what existed was a very hot, dense
primordial fog. And we can’t penetrate
that with optical devices like the Hubble
Space Telescope or the Furopean installa-
tion in Chile’s Atacama Desert called the
Very Large Telescope. (Remember that
obsession with size?) Radio telescopes
can’t penetrate the haze either. But what
aradio telescope—particularly a very big,
very sensitive one—can see into is a some-
what more recent foggy peried known as
the Dark Ages, and mysteries aplenty Jurk
there. Hence the supersize SKA.

Overcoming Afro-Pessimism
SOMETHING AS BIG AS HALF A CONTINENT
needs people on many continents to fund

it. The SK A is a collaboration of more than -

a dozen countries that will share in its es-
timated building costs of $2 billion and
operating costs of $130 million to $200mil-
lion a year. When bidding to host the SKA
began in January 2003, the U.5,, China,
Australia, Argentina and South Africa all
expressed interest. But the best place fora
radio telescope is way out in the middle of
nowhere, with no interfering radio signals,
particularly no mobile phones. That ruled
out the U.S,, China and Argentina and left
the great empty desertsin western Austra-
lia and northern South Africa.

Omn Feb. 7, an international committee

willrecommend which ofthe twoshould be
the winner—though splitting the SKA be-
tween them isalso possible, says Jim Cordes,
a professor of astronomy at Cornell Univer-
sity. “Most people see the tremendous work
going on in both countries, and we would
want to keep everyone involved,” he says.
There will still likely be a headquarters,
however, and the contest to host thatis real.
The benefits of winning that competition
include hundreds of millions of dollars in
investment in power, cormmunications and
data processing, not to mention the prestige
of being home to a project that Fanaroff ex-
pectsto produce “several Nobels.” Everyone
involved, from developers to funders tohost
countries, could also cash in on business
spin-offs that could come from the work.
(Wi-fi and digital cameras are among prod-
ucts originally developed by astronomers.)
For South Africa, even being inthe run-
ning is an achievement. When Fanaroff’s
team submitted a bid, the world of science

The new boss man of the
cosmos Fanaroff is heading
a project that could help blow

cosmology wide oper
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was “a bit taken aback,” he says. Fanaroff
says hismission is partly to overturnsuch

“Afro-pessimism,” and heis succeeding:in

the years since, surprise has become admi-
ration. In particular, Fanaroff’s program of
training engineers and physicists, fund-
ing bursaries for Ph.D.s and M.S.s as well
as undergraduates—with special atten-
tion to women and blacks—has produced
a team of astronomers widely acknowl-
edged to be equalto any in the world.
Inanother way, Africa’s backward repu-
tation might be an advantage in the con-
test with Australia. “The impact on Africa

would be very farreaching and a lot more-

than anywhere else in the world,” Fanaroff
says. “It would be good for getting busi-
ness into Africa, and we would be creating
people with skills and expertise to solve
problems not justin astronomy butenergy,
water, food security, disease and transport.”
Though Brian Boyle, head of the Aus-
tralian bid, naturally favors his own case,
he stresses that the competition is not as
importantastheresult. Whoever wins, the
SKA will be both “an opportunity to deliv-
er an outstanding telescope to the world”
and a chance for “a democratization of sci-
ence,” placing significant astronomical in-
frastructure in the southern hemisphere.
The SKAwillnot be complete until after
2020, In the meantime, both Australia and
South Africa, with funding and technical
assistance from around the woxld, are al-
ready building smaller telescopes (36 dishes
in Australia and 8o in South Africa) that
willeventually beincorporated into thefull
SKA. The first seven South African dishes
are now live, transmitting their readings
back to a monitoring station in Cape Towmn.
When I visited the station, telescope
manager Willem Esterhuyse showed me a
printout of the first readings. Cordes from
Cornell had told me to prepare to be sur-
prised. “The origin of life is one thing,” he
had said. “This is the origin of everything”
Something very far away, perhaps even the
Big Bang, was speaking to me on the paper[
held in my hand. ButIdidn’t see black holes,
Ididn’t see aliens, and I didn’t see the Dawn
of Everything. Instead, what I saw was a se-

-riesof rainbows of varying width, similarto

the test printout from a new color copier. “It
makes you think, doesn’t it?” asked a grin-
ning Esterhuyse. Like I said: spacey. n
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