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FASCINATION Research

“It’s hard to believe he’s sixty al-
ready. To me he’s still the

young kid on the block”, said Nor-
man Ramsey at the start of his
speech about Theodor Hänsch. And
yet this young “postdoc” from Hei-
delberg became a multi-award win-
ning researcher, a director at the
MPQ and physics professor at the
LMU. 86-year-old Ramsey, one of
the winners of the Nobel Prize for
physics in 1989, was among a group
of prominent physicists who accept-
ed the invitation of the MPQ and
LMU and came to Munich. The
speakers also included two of this
year’s three Nobel laureates, Wolf-
gang Ketterle from the Massachu-
setts Institute of Technology (MIT)
and Carl E. Wieman from the Uni-
versity of Colorado (Boulder, USA).
Two Nobel Prize winners from 1987,
Claude Cohen-Tannoudji from the
Collège de France (Paris), and
Steven Chu from Stanford Universi-
ty offered a mixture of anecdotes
and the latest research results.

Hänsch and his colleagues are
working on the “interaction” be-
tween light and matter. This is the
domain of modern laser spec-
troscopy, the subject of the sympo-
sium. Herbert Walther, also a director
at the MPQ and professor at LMU,
emphasized in his welcome speech
that Hänsch is one of the most cre-
ative brains on the laser scene. His
scientific achievements include the
creation of a laser with a variable
light colour, the idea of cooling
atoms using laser light, Bose-Ein-
stein condensation on an “atom

chip” to the optical “frequency
comb”. The latter procedure, which
involves the accurate setting of light
frequencies, is capable of improving
the transmission capacity of optical
news wires to a considerable degree.
Hänsch was nominated for this
year’s “Deutscher Zukunftspreis”
(German Future Prize) for this work. 

Subsequent speakers proved that
successful researchers also have a
healthy sense of humour and fun.
Steven Chu played some piano music
from a tape, which he had sent using
a particle accelerator as a “telephone
line”: it was not electrons but their
anti-particles, the positrons, that had
transmitted the music. The tape had
plenty of static noise on it, but the
audience was enthusiastic. After all,
the sound fitted the light-hearted ti-
tle of Chu’s talk perfectly: “High-
noise low resolution spectroscopy” –
the exact opposite of what experi-
mental physicists normally aim for!
Like the other speakers, he too pre-
sented serious research results that
show how fertile the field of laser
physics is. In 1992 he succeeded for
the first time in isolating and pulling
apart a single DNA molecule using
two laser light “tweezers”. This has
since given rise to some fascinating
work on the behaviour of individual
bio-molecules.

“Successful researchers do the
things they love doing”, said Hänsch
in his speech of thanks. He advised
the students present to follow this
maxim rather than allowing them-
selves to be troubled by the “fickle
job market” ROLAND WENGENMAYR

“The Young Kid
on the Block” In celebration of  THEODOR W. 

HÄNSCH’S 60th birthday, the MAX

PLANCK INSTITUTE FOR QUANTUM

OPTICS (MPQ) and the  LUDWIG-

MAXIMILIANS UNIVERSITY (LMU) 

invited guests to Munich for a special

symposium. Renowned “laser physicists”

from all over the world attended the

event. Five Nobel Prize winners gave 

talks in the great hall of the LMU, 

which was filled to capacity.

which the atoms are suspended very
closely to one another and exert a
strong influence on one another are
especially interesting. “We can learn
a lot from observing the behaviour of
these kinds of multi-particle systems.
Our interpretation of quantum me-
chanics might change considerably”,
says the scientist.

INELASTIC COLLISIONS

CAUSE BURSTS OF ENERGY

Gerhard Rempe and his doctoral
students Johannes Schuster, An-
dreas Marte and Bernhard Sang
“would like to prepare condensates
in a hydrodynamic regime”. By this,
Marte means a BEC that has a cer-
tain minimum size and minimum
density. Atoms collide more fre-
quently in condensates of this na-
ture. Moreover, collisions of a par-
ticular kind occur, namely “inelastic
collisions”. They release an extra
amount of energy, which exercises a
powerful accelerating force on the
atoms concerned. If the BEC is
small, these fast atoms leave the gas
cloud without any further collisions.

In a large, dense BEC, however, all
kinds of “chain reactions can take
place – but very, very low down on
the energy scale”, says Rempe. This
chain reaction has nothing to do, of
course, with the chain reaction that
can be triggered by splitting an
atom.

The inside of the atoms, which
consist of electrons and a nucleus, is
what gives rise to the sudden “bursts
of energy” brought about by these
inelastic collisions. On the outside,
the atoms – Rempe’s group is work-
ing with rubidium – are ultra-cold.
However, when three atoms collide
by chance, they may form a mole-
cule. This releases an amount of en-
ergy equivalent to the “binding ener-
gy” of the molecule. It accelerates
the collision partner up to speeds
that are a thousand times greater
than the temperature of the BEC. If
these “speeding atoms” hit enough
other atoms, they trigger a “cold
chain reaction” which kicks yet more
atoms out of the BEC. Rempe’s group
has identified avalanche-like events
caused by such “cold chain reac-

tions“ in a BEC made up of many
millions of rubidium atoms.

COMPONENTS FOR A

“QUANTUM COMPUTER”

The ultra-cold quantum world of
Bose-Einstein condensates is certain
to reveal more surprises. When the
first ruby lasers produced brief 
flashes of light at the beginning of
the 1960s, many people speculated
about the possibility of laser
weapons. These have remained in
the realm of science fiction. Howev-
er, lasers have become a peaceful
everyday technology: without them
there would be no CD players or CD
writers, no optical news broadcast-
ing or laser medicine. 

What use will Bose-Einstein con-
densation be to us? The researchers’
fantasies range from small, extreme-
ly sensitive navigational instruments
through portable atomic clocks to
components of a “quantum comput-
er”. Perhaps ultra-cold quantum en-
sembles will be an integral part of
our grandchildren’s everyday lives. 

ROLAND WENGENMAYR

Theodor W. Hänsch with the other physics Nobel Prize win-
ners who celebrated with him. From left: Claude Cohen-
Tannoudji, Wolfgang Ketterle, Theodor Hänsch, Rudolf
Mößbauer, Norman Ramsey, Carl Wieman and Steven Chu.

Whether organising the party or cutting the birthday cake
– even when she is on his left she is still his “right-hand
woman”: Rosemarie Lechner, Hänsch’s secretary at the Max
Planck Institute for Quantum Optics. Mr. and Mrs. Ramsey
(sitting) observe the procedure with fascination.
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Gerhard Rempe explains how a magneto-optical trap is set up. 
It catches rubidium atoms and pre-cools them 

for generating condensates, as shown in Fig. 1 and 2.
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