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Base-Einstein

In 1925 Albert Einstein, based on theso-
ries and ealeulations of Indian scientist
Satyerdra Math Bose, predicted that
atems cosled to extremely low
temperatures would condense together
and exhibit highly wnusual preperties.
This prediction came te be known as
the Bose-Einstein Condensate.
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Magnetic Atem Trap

An illustration of a magnetic trap; the trap generates
a magnetic field whese strength is smallest at the
center, between the tweo donut-shaped copper rings.
The atoms, which are like tiny magnets, are attracted
to the weakest part of the ficld and held in that trap
by the magnetic ferce.
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Cooling and Trapping of Atoms

In 1585, atems were decelerated, laser cooled, and
held in a magnetie trap. The Hobel was awarded to
HISTs Dr. William Phillips in 1997.

Seolenoid Decelerator
An illustration of a selenaid: this eylindrieal eoil of
wire praduced a magnetic field that allewed a laser
beam to decelerate atoms streaming throwugh its
hollow center. Using a laser to exert a force on the
atems, HIST scientisis were the first te slow
atemic beams frem supersenic speeds to a near
standstill - taking the first step in laser easling and
trapping.

Bose-Einstein Condensate 2
In 1985, the Bese-Einstein Condensate, a completely e 5

new state of matier, was created using NMIST's laser oz W
cooling technigue developed in 1385 and magnetic iy
trappingevaporative cooling technigue developed at w

MIT. The Nobel Prize was awarded to NIST's Dr. Eric i
Cornell in 2001 for this work.

The condensate accurred when atoms were cooled
to 100 killionths above absolute zere and became a

cooperative entity behaving as a “superatom.” The

that has intriguwed scientisis ever since it was
hypoathesized by Einstein and Base T0 years earlier.
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Melecular Condensate
In 2003, HIST made the first ebservation of a
“fermionic condensate,” a long-sought, novel
form of matter. Unlike the first
which consisted of atems in the bason family,
the molecular ceondensate uses fermiens—the
ather half of the particle family tree and the
basie building blacks of matter. Fermians were
mare challenging te condense since they

L naturally are leners, generally not eccupying the
same guantum state. Consequently, te a

physieist even the term—fermisnic
condensate—is almest an exymeron. e .é
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Physieists hope that further research with
condensates eventually will help unleck
the mysteries of high-temperature super-

The Future




