
Birthday parties don’t get
much cooler than this —
a mountain-top get-

together for researchers fasci-
nated by ultracold matter. Last
month, to mark the tenth
anniversary of the creation of
the first Bose–Einstein conden-
sate, physicists met in Banff,
Canada, to discuss ultracold
atoms in the morning and ski
in the afternoon. The air out-
side was cold and crisp, but
inside the atmosphere was
invitingly warm. The scene
verged on the cosy. A Nobel
prizewinner could be found sit-
ting next to a gaggle of graduate
students, and speakers were
interrupted by good-natured
questions. Indeed, Kathy Levin,
a theorist from the University
of Chicago, began her talk by
saying: “There is a wonderful
esprit de corps and camaraderie
here — which one doesn’t see
in all fields, and which I think is
a secret of its success.”

Levin recently escaped from
the notoriously combative field
of high-temperature supercon-
ductivity, another branch of
condensed-matter physics. But
her transition is not unique. In
the past two years, with research
into high-temperature super-
conductors stalled, more and
more condensed-matter physi-
cists have begun studying cold
atoms. One is Fei Zhou of the
University of British Columbia,who chaired a
session in Banff and says he has never looked
back since making the switch 18 months ago.
Until then, Zhou says that every year he’d
find fewer colleagues at the condensed-mat-
ter symposia he attended. By contrast, the
field of ultracold atoms has swelled to some
100 labs and counting. There is excitement,
funding and, most importantly, the chance
to do some fascinating new science.

The concept behind Bose–Einstein con-
densation is much older than this youthful
exuberance would suggest. In 1924, Albert
Einstein and Satyendra Nath Bose used
quantum mechanics to describe what would
happen to a cloud of gas atoms if they were
made so cold they essentially stopped mov-
ing.Squeeze them and they would merge into
a single entity, a giant superatom. Locked
together, moving as one, this condensate of
atoms would become a new phase of matter
— different from solid, liquid or gas.

This idea remained no more than a
thought experiment until 1938, when
helium-4 was cooled to below 2.2 K and
became a new kind of fluid that flows with-
out friction — a ‘superfluid’.But supercooled

helium is a liquid rather than a gas, and so is
not considered a ‘true’ Bose–Einstein con-
densate (BEC).Back then,creating the much
colder temperatures necessary to make a
gaseous condensate seemed impossible.

Then, in 1995, two groups did it almost
simultaneously. Eric Cornell of the National
Institute of Standards and Technology
(NIST) and Carl Wieman of the University of
Colorado in Boulder cooled 2,000 rubidium
atoms into one entity; and Wolfgang Ketterle,
a physicist at the Massachusetts Institute of
Technology, made a condensate from half-a-
million sodium atoms. These feats were rec-
ognized with a physics Nobel prize in 2001,
but no one had foreseen just how much they
would inspire a new generation of physicists.

“The past ten years have just been an
explosion,” says Ketterle, who
was unable to make it to Banff.
“There have been so many sur-
prises. When we discovered the
BEC we had a short list of what
we thought would be impor-
tant. What has been done by far
exceeds our expectations — in
even my boldest dreams I could

not think of so many interesting studies.”
Ketterle’s surprise is understandable.

Early research focused on making BECs —
always a painstaking exercise — from yet
more, and different, atoms. Creation was an
end in itself. But over the past five years, BEC
physics has grown, not just in size but in
ambition. Today, although some researchers
continue to characterize BECs, others
attempt to apply BEC physics to other fields,
and yet others are exploring the relatively
new area of condensates made from a class of
fundamental particle known as fermions.

An early question was whether BECs, like
helium, are superfluids. In theory, once a
superfluid starts swirling it should continue
forever. Cornell and Wieman1 first created
such everlasting vortices in 1999, and today

most people accept that BECs
are superfluids. At Harvard
University, physicist Lene Hau2

recently formed both vortices
and ‘straight density waves’,
which are akin to a sound wave,
in the same BEC. She watched
them collide and blossom into
something like a spinning
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In 1995, scientists created the first ultracold quantum
gas and to their surprise launched a new scientific field.
Ten years on and its chilly revelations are attracting a
growing number of physicists. Karen Fox joins the party.

Some like it cold

“What has been done 
by far exceeded our
expectations — 
in even my boldest
dreams I could not 
think of so many 
interesting studies.”

— Wolfgang Ketterle

D
.L

E
E

24.3 News Feat BEC MH  18/3/05  3:23 pm  Page 430

Nature  Publishing Group© 2005




