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Wolfgang Ketterle is a physicist. In 2001, he received the Nobel Prize in Physics, together with Eric A.
Cornell and Carl E. Wieman, for the creation of Bose-Einstein condensation and early fundamental
studies on the properties of condensates. Wolfgang Ketterle was one of the first researchers to
succeed in creating a Bose-Einstein condensate. He also developed the fundamentals for the atomic

laser.
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Research Priorities

Wolfgang Ketterle is a physicist. In 2001, he received the Nobel Prize in Physics, together with
Eric A. Cornell and Carl E. Wieman, for the creation of Bose-Einstein condensation and early
fundamental studies on the properties of condensates. Wolfgang Ketterle was one of the first
researchers to succeed in creating a Bose-Einstein condensate. He also developed the

fundamentals for the atomic laser.

The Bose-Einstein condensate (BEC) is a new state of matter. Certain elementary particles, the
bosons, have an identical energy level in this state. They oscillate in sync, can no longer be
distinguished and behave like a single particle. Typically, elementary particles have different
speeds; some are more energetic than others. To obtain a BEC, a gas composed of these
particles must be cooled to a very low temperature, down to minus 273 degrees Celsius. In
this extreme cold, the atoms condense into an object. This option was already described in
1924 by the Indian physicist Satyendra Nath Bose and by Albert Einstein. But it was not until

1995 that the three scientists succeeded in producing this state.

Eric A. Cornell and Carl E. Wieman produced a condensate of rubidium atoms at a
temperature of 20 nanokelvin (20 billionths of a degree Celsius above absolute zero).
Wolfgang Ketterle experimented in parallel with sodium atoms. A short time later, he
succeeded in creating a Bose-Einstein condensate that consisted of a larger number of atoms
and was, therefore, more suitable for further investigations. Thus, Wolfgang Ketterle created
two condensates that showed interference patterns upon contact, comparable to the water's
surface when two stones are thrown into it. With this experiment, he was able to prove that

the atoms in the condensate behaved in a completely coordinated manner.

In subsequent research work, Wolfgang Ketterle generated a beam of small “BEC drops”. They
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“fell down” due to gravity - this was the basis for the development of a “laser beam” with
matter instead of light. In recent years, Wolfgang Ketterle conducted new experiments with
the Bose-Einstein condensate. He continues to research this state at the Center for Ultracold

Atoms (CUA) at the Massachusetts Institute of Technology (MIT).
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