
Passion and responsibility were two major driving forces in my professional and private endeavours.
Passion has an emotional origin. It leads to curiosity and the desire to understand. Responsibility,
on the other hand, originates from the recognition of societal connectivity and interdependence.
It stems from the need to serve society by educating future leaders and by solving urgent problems
that might even threaten global survival. Education is by far the most relevant academic task, while
research is a most efficient educational tool. 

In my professional engagement, I was enormously lucky that my contributions in the development
of magnetic resonance led to novel tools of undeniable societal importance. Magnetic resonance
has today an extremely broad spectrum of applications ranging from solid state physics to chem-
istry, molecular biology, and to brain imaging. It was evident to me from the beginning that only
broad, comprehensive approaches and interdisciplinary engagements will lead to advances in sci-
ence as well as in the humanities. So to say, as a counterbalance to my scientific activities, I became
deeply fascinated by Central Asian painting art. During the past millennium, it has developed an
enormous virtuosity in the graphical representation of emotions and of aspects that are beyond a
mathematical scientific description. In this way it is complementary and addresses human domains
not properly addressed by science.

however, my overarching thoughts are dominated by deep concerns regarding a beneficial future
of mankind. Undeniably, we are living today on the account of future generations and follow a
frightfully non-sustainable track. To find avenues toward a better world and toward more con-
science, compassion, and foresight among our fellow-citizens should be a most important goal
of all academic endeavours.

Richard Ernst
1991 nOBEL PRIzE In ChEMISTRy

richard ernst was born in winterthur (switzerland). He studied and subsequently served on the faculty
of the swiss federal institute of technology (etH-Zurich) from which he is now retired. Prof. ernst 
received both his diplomas in chemistry (1957) and Phd in physical chemistry (1962) from etH. from
1963 to 1968 he worked as a research chemist at Varian associates in Palo alto, california (usa). in
1968 he returned to switzerland to teach at etH and became professor in 1976. He is a Honorary doctor
of the technical university of Munich and the university of Zurich. Prof. ernst was awarded the nobel
Prize in chemistry in 1991 for his contributions towards the development of fourier transform nuclear
magnetic resonance (nMr) spectroscopy while at Varian associates and the subsequent development
of multi-dimensional nMr techniques. these underpin applications of nMr both to chemistry (nMr
spectroscopy) and to medicine (Mri). Prof. ernst also received louisa gross Horwitz Prize in 1991. He
is member of the world Knowledge dialogue scientific Board and foreign fellow of the Bangladesh
academy of sciences. the 2009 Bel air film festival featured the world premiere of a documentary
film on ernst; science Plus dharma equals social responsibility.
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Fifty years ago, the inventors of the laser were motivated by

curiosity. They could not foresee that lasers would become indispensible tools for technology and

science. During the last decade, lasers have revolutionized precision measurements of time and

frequency. Laser frequency makes it possible to accurately count the ripples of a light wave, and

they have become the most precise measuring tools available to man. Their invention has been

motivated by precise optical spectroscopy of the simple hydrogen atom, which is yielding accurate

values of fundamental constants and permits stringent test of fundamental physics laws. Today,

laser combs provide the long missing clockwork for optical atomic clocks, with applications rang-

ing from new tests of Einstein’s theory of relativity to telecommunications and satellite navigation.

Laser combs are revolutionizing molecular spectroscopy by dramatically extending the resolution

and recording speed of Fourier spectrometers. high harmonic generation promises to extend fre-

quency comb techniques and precise spectroscopy into the extreme ultraviolet and soft x-ray

regime. The calibration of astronomical spectrographs with laser combs will enable new searches

for earth-like planets in distant solar systems, and may reveal the continuing expansion of space

in the universe. By offering control of the electric field of extremely short light pulses, laser combs

have become key tools for the emerging field of attosecond science.
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Max-Planck-Institut für Quantenoptik, Garching, and
Ludwig-Maximilians-Universität, Munich, Germany

theodor Hänsch was born in Heidelberg (germany). He obtained his diploma and Phd from the

ruprecht-Karls-universität in Heidelberg in 1969. He subsequently worked as a professor at stanford

university in california (usa) from 1975. in 1986, Prof. Hänsch returned to germany, both as director

of the Max-Planck-institut für Quantenoptik and as Professor of experimental physics and laser spec-

troscopy at the ludwig-Maximilians-universität in Munich. in 1970, he invented a new type of laser

which generated light pulses with an extremely high spectral resolution. using this device, he managed

to measure the transition frequency of the Balmer line of atomic hydrogen with a much higher preci-

sion than any previous techniques. in the late 90s, he developed with his team a new refined method

to measure the frequency of laser light even more accurately, using a device called the optical frequency

comb generator. He then used this new technique to measure the lyman line of atomic hydrogen to

the extraordinary accuracy of one part in one hundred trillion. with this precision we can now detect

changes in the fundamental physical constants of the universe. Prof. Hänsch received the nobel Prize

in Physics in 2005 for his contributions in the development of laser-based spectroscopy.
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