
Fig. 3 — The Ramsey technique for two probing fields (right) as compared with the 
conventional one-field method (left). The left-hand hatched area symbolizes an atom-field 
interaction region with an interaction time At while T is the time-of-flight between two 
regions for the two-field arrangement. The two-field frequency spectrum is analogous 
to a two-slit interference pattern. Its envelope (dashed line) is equivalent to the one-field 
spectrum.

In Ramsey's two-field method, the 
atoms under investigation interact with 
two fields which are phase coupled (see 
Fig. 3). Owing to the coherent action of 
the two fields, the resonance curve is 
changed and shows an additional "in­
terference" structure. The width of the 
central narrow peak is determined by 
the atom's time of flight between the 
two interaction regions.

The cesium clock, which has been 
used as a time standard since 1967, 
is based on this principle. Cesium-133 
atoms in a beam are state selected 
according to their hyperfine states (as in

the hydrogen maser). Transitions bet­
ween the hyperfine levels are induced in 
the two-field interaction region and de­
tected by means of a second hexapole 
magnet and a detector. According to 
the adopted definition of the time stan­
dard, the peak of the resonance curve 
(i.e. the hyperfine splitting), corresponds 
to exactly 9 192 631 770 Hz.

The two-field method is the basis of 
experiments aiming to determine the 
electric dipole moment of the neutron 
that are currently being undertaken by 
Norman Ramsey and collaborators at 
the ILL, Grenoble. The accuracy of the

experiment at the present time gives 
an upper limit of 5 x 10-25 e.cm for the 
electric dipole moment.

The Nobel laureates of 1989 have 
clearly set the stage for a series of preci­
sion experiments in atomic spectrosco­
py. The field is still undergoing rapid 
development so further interesting re­
sults and applications relating to preci­
sion measurements must be expected 
in the near future.
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The 1989 Nobel Laureates

The 1989 Nobel laureates :Norman Ramsey 
(top), Hans Dehmelt (bottom) and Wolfgang 
Paul (top right).

Norman Ramsey was appointed to the 
faculty of Harvard University in 1947 and 
retired recently as the Higgins Professor of 
Physics. He remains very active in lectu­
ring and research, commuting regularly to 
the ILL, Grenoble where he continues his 
collaboration using the Institute's cold 
neutron facility. A graduate of Columbia 
University, he received his Ph.D. in 1940. 
After working at the MIT Radiation Labo­
ratory and on the Manhattan Project, he 
returned to Columbia as an associate pro­
fessor. He helped found Associate Univer­
sities Inc., the group that created the
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Brookhaven National Laboratory, beco­
ming its Executive Secretary, and from 
1946 to 1947 the first Chairman of its 
Physics Department.

Norman Ramsey has contributed much 
to the physics community. In 1962, he 
chaired the committee which assessed 
the future US needs for high energy phy­
sics. This interest matured by his becom­
ing, from 1966 to 1981, the first President 
of the Universities Research Association, 
the consortium set up to operate what 
eventually became Fermilab. Professor 
Ramsey has served as the President of the 
American Physical Society and as the 
chairman of its governing board.

Hans Dehmelt, born in Görlitz, Germa­
ny, has been a professor at the Physics 
Department, University of Washington, 
Seattle since 1955. He remains an active 
researcher, leading a group that continues 
to develop ion traps. Together with his the­
sis advisor Hubert Krueger in Hans Kopfer- 
mann's Institute at the Georg August Uni­

versity in Gottingen, he developed the nu­
clear electric quadrupole resonance tech­
nique for which he received his Ph.D. in 
physics in 1950. He remained at the 
institute as a Research Fellow until 1952 
before taking up a research post at Duke 
University. He was awarded the Davisson- 
Germe Prize of the American Physical 
Society in 1970.

Wolfgang Paul, a member of the EPS 
from the very beginning, was born in 
Lorenzkirch, Germany. He retired in 1989 
as Professor of Experimental Physics and 
Director of the Physikalisches Institut of 
the University of Bonn to which he was 
appointed in 1952. Professor Paul studied 
at the Technical Universities of Munich 
and Berlin, receiving his doctorate in 1939 
for work carried out with Hans Kopfer- 
mann. He moved with his thesis advisor to 
the University of Kiel, and to the Univer­
sity of Gottingen where he was appointed 
assistant professor. He has persued re­

search interests in several fields, ranging 
from high resolution spectroscopy to ra­
diobiology.

Wolfgang Paul initiated high energy 
physics in the FRG by launching the con­
struction of a 500 MeV electron synchro­
tron in Bonn, the first in Europe to use the 
strong focussing technique. This was fol­
lowed nearly ten years later by a 2.5 Gev 
accelerator. He has been a Director at both 
DESY, Hamburg and KFA, Jülich and from 
1964 to 1967 became the first joint Head 
of Nuclear Physics Division and later the 
Director of Physics I Department at CERN. 
He served on the science policy commit­
tees of DESY and of CERN in its formative 
years from 1975 to 1977, when the 400 
Gev SPS proton synchrotron was com­
missioned. He has also collaborated with 
the ILL, Grenoble since the late 1970's 
where his most recent research involving 
bottled neutrons was only completed last 
year. He continues to serve German 
science as President of the Alexander von 
Humboldt Foundation.
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