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PREFACE

INTRODUCTION

I am pleased to announce the con-
tinued publication of our Bulle-
tin of Magnetic Resonance. This very
happy event owes much to you, our
loyal subscriber, as well as to the
enthusiasm and intense dedication of
Dr. David Gorenstein who accepted the
difficult and time consuming position
as the new editor of this Bulletin.
I have great admiration for the skil-
ful approach Dr. Gorenstein has taken
in getting the Bulletin published,
and I am extremely thankful for his
sincere effort and time spent on the
required editorial work.

I wish to use this opportunity to
thank the previous editor, Dr. J.
Howard Bradbury and the previous pub-
lisher, Dr. William White, Jr., both
of whom made every effort to ensure
our Bulletin's success. Unfortu-
nately, the Franklin Institute Press
decided to discontinue the publica-
tion of all of its journals, includ-
ing our Bulletin of Mag-
netic Resonance. This led to the
short break in our publication.

The Bulletin of Magnetic Resonance
fills a pronounced need for communi-
cation among members of the Interna-
tional Society of Magnetic Resonance
(ISMAR). The main purposes of the
Society are to promote scientific
interaction and the diffusion of
knowledge among researchers in the
fields of nuclear magnetic resonance,
electron spin resonance, nuclear qua-
drupole resonance, and related areas
and in the application of their stud-
ies to physics, chemistry, biology
and medicine.

The great breadth of interest rep-
resented by the members of the Soci-
ety, the rapid development of both
methodology and applications for our
research, and the tremendous impetus
given by this work to other fields of
inquiry combine to underscore the
interdisciplinary character of the

magnetic resonance field and the need
to exchange findings among scien-
tists. These factors are especially
important in the field of nuclear
magnetic resonance (nmr) where the
work ranges from development of
sophisticated methodology and appli-
cations such as image formation tech-
niques , to the most routine uses such
as chemical analysis.

Researchers in magnetic resonance
face a very great challenge, creating
and monitoring a complex and evolving
methodology, as well as an increas-
ingly broad range of applications for
their work. For example, even a mag-
netic resonance spectroscopist faces
difficulty following methodological
developments in nuclear magnetic
resonance, with its subfields of
high-resolution spectroscopy and
wide-line spectroscopy and their fur-
ther subdivisions into studies of
gases, liquids, solutions and solids.

The Society continually strives to
foster interaction among scientists
in different fields of magnetic reso-
nance and to encourage interdiscipli-
nary exploration. Our main symposia
have been open to investigators from
different disciplines, and the same
spirit underlies this Bulletin. Its
purpose is to communicate the most
recent developments in the various
fields of magnetic resonance, review-
ing narrow topics concisely and at a
level that makes them accessible to
workers in related but different
areas. The goal is to provide read-
ers with insights into the work of
others, to stimulate new ideas, and
where appropriate, to provide oppor-
tunity for further cooperative study
on topics of mutual concern. As a
further service the Bulletin pub-
lishes proceedings of international
meetings and lectures presented at
schools and seminars.

At this point of development for
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the Bulletin, I would like to summa-
rize the brief but exciting history
of the Society and the meetings that
have allowed for stimulating
exchanges of ideas and research among
members. The first seven meetings of
ISMAR were held in Japan, Brazil,
Australia, Israel, India, Canada, and
The Netherlands. This last meeting
was held jointly with the distin-
guished European Scientific Organiza-
tion, the Groupment Ampere. A more
detailed description of this out-
standing meeting is given in this
issue of the Bulletin.

At present preparations are being
made for the 8th ISMAR meeting to be
held in Chicago, Illinois, August
22-26, 1983. I am acting as the
Chairman of this meeting and I would
like to thank the members of the
local organizing committee, Drs. V.
Capek and D. Gorenstein, T. Brown and
the members of National Advisory Com-
mittee for their advice and assis-
tance. Preparations for this meeting
are in good progress and we are look-
ing forward to a stimulating scien-
tific meeting.

ISMAR schools are held once every
two years in Waterloo, Canada and are
organized by Dr. M. M. Pintar. These
excellent schools are conducted under
the most friendly and informal atmos-
phere that creates a most suitable
learning environment due to a large
extent to the warm and friendly per-
sonality of Dr. Pintar.

ISMAR held schools, jointly with
the Groupment Ampere, in Yugoslavia
due to the initiative and leadership
of Dr. Robert Blinc. Several of
these schools have been oriented
towards specific topics and fields of
applications and reflected the most
recent and advanced developments.

ISMAR held schools and symposia in
many other countries, including a
recent meeting in Rende, Italy that
was focused on the Biological Appli-
cations of Nuclear Magnetic Reso-
nance. The school was organized by
the ISMAR sponsored scientific organ-
ization in Italy, GDRM. The success

of the school was primarily due to
the efforts made by national and
local organizing committees, chaired
by Dr. F. Conti and Dr. G. Chidi-
chimo.

ISMAR sponsors a series of Inter-
national Symposia in NQR and a series
of International Symposia in ESR that
are held once every two years.

We are planning to hold ISMAR
schools in 1984 in Freeport, Grand
Bahamas Island and in 1985 or 1986 in
Santa Barbara, California.

Plans are being made to hold the
9th ISMAR meeting in Brazil in 1986
and we are making efforts to extend
ISMAR activities to other countries
and fields of magnetic resonance and
in its applications.

We encourage you to contact Dr. M.
M. Pintar, the Chairman of ISMAR's
School Committee and Dr. J. Smidt the
Chairman of ISMAR's Symposia and Con-
ferences Committee with suggestions
and proposals for future conferences,
symposia and schools.

It is from the exchange and stimu-
lation fostered by such meetings that
the desire for more regular communi-
cation emerges and a publication such
as this one exists to fill that need.

Through the Bulletin of Mag-
netic Resonance, many more scientists
will become aware of our research and
activities, and many more will be
able to participate in and contribute
to the vital work taking place in
this field. I encourage all ISMAR
members, other magnetic resonance
spectroscopists, and interested sci-
entists to contribute to the Bulle-
tin, and I look forward to a long-
lasting partnership among all those
Who will be involved in this impor-
tant undertaking.

I would like to wish success to
the Editorial Board in their impor-
tant task.

Daniel Fiat
Chairman, ISMAR

University of Illinois at Chicago
Health Sciences Center

Chicago, Illinois

Bulletin of Magnetic Resonance



EDITORIAL

EDITORIAL COMMENTS

The Bulletin of Magnetic Resonance
is now in its fourth year of publica-
tion as a quarterly review journal
dealing with all aspects of magnetic
resonance. It also serves as the
house journal for the International
Society of Magnetic Resonance
(ISMAR).

I have taken over the editorship
from J. Howard Bradbury. Dr. Brad-
bury, past members of the editorial
board, and the Franklin Institute
Press certainly established a high
level of professionalism that all of
us associated with the Bulletin hope
to be able to continue. The- Bulletin
will now be published at the Univer-
sity of Illinois at Chicago and we
are indebted to Pat Campbell, Univer-
sity of Illinois, Chemistry Depart-
ment and to Carl Swenson and his
staff, University of Illinois Publi-
cations Office for their help and
cooperation.

A special thanks must go to Dr.
Daniel Fiat, chairman of ISMAR, for
his help in first establishing
The Bulletin and his continued sup-
port of both J. Howard Bradbury and
myself in the evolution of the jour-
nal.

As in previous issues, a major
goal of The Bulletin is to provide
topical and high quality, critical
reviews in all fields of magnetic
resonance. Most importantly, an
effort has been made to ensure that
the reviews are understandable to
workers in related fields. In this
way interaction among magnetic reso-

nance scientists in physics, chemis-
try, biology and medicine will hope-
fully be encouraged. A second goal
of The Bulletin has been to provide
announcements of interest to readers,
listing of future conferences, and
publication of proceedings of ISMAR
meetings and summer schools.

I am especially pleased that in
spite of tremendous increases in
mailing and other costs we have been
able to keep the subscription rate to
The Bulletin at its original, low
level. This has been made possible
by introduction of word processing
and other cost-saving methods in our
publication.

Transfer of publication and edito-
rial offices has, unfortunately,
resulted in some delays in publica-
tion of reviews. We apologize for
any inconvenience this might have
caused, and we hope to return to
rapid publication of reviews and
announcements.

Past success of The Bulletin owes
much to the high quality of the pub-
lished reviews. I want to thank past
authors for their support and encour-
age those who have agreed to write
reviews and potential authors of
future reviews in The Bulletin to
retain the high standards of the
past.

David G. Gorenstein
Chemistry Department

University of Illinois
at Chicago

Chicago, Illinois, U.S.A.
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REPORT

Report on the Seventh Meeting of the International Society
of Magnetic Resonance, Delft, the Netherlands.

Daniel Fiat
Chairman, ISMAR

University of Illinois
at Chicago

Chicago, IL USA

The Seventh Meeting of the Inter-
national Society of Magnetic Reso-
nance (ISMAR) was held in Delft, The
Netherlands from , August 25th to
August 29th 1980. Held jointly with
the Groupment Ampere, the meeting was
ISMAR's first in Europe.

At the opening of the meeting Pro-
fessor J. Smidt introduced Professor
Kienietz, the Rector of the. Delft
University of Technology who brought
the blessing of the University of
Technology; Professor Raymond Andrew,
the President of Groupment Ampere
brought the blessings of Groupment
Ampere and Professor Daniel Fiat,
Chairman of the International Society
of Magnetic Resonance presented the
Opening Address and following it pre-
sided over the International Society
of Magnetic Resonance Award Address.

Dr. Fiat mentioned that previous
meetings of the International Society
of Magnetic Resonance (ISMAR) were
held in Japan, Brazil, Australia,
Israel, India and Canada. . As the
present meeting was held in Europe it
was decided to hold it jointly with
the distinguished European Scientific
organization the Groupment Ampere.
The Netherlands have been chosen in
recognition of the great scientific
achievements that have been made by
the dutch scientists and the impor-
tant contributions that they have
made to the fields of magnetic reso-
nance. Dr. Fiat said that it was a,
great pleasure for ISMAR to.learn in
1971 that Professor Jacob Smidt from
the Delft University of Technology
accepted the chairmanship of the
local organizing committee. The
dutch scientists have chosen an
excellent organizing committee that

put together an outstanding scien-
tific program. Since the last meet-
ing of ISMAR, in Banff, Canada three
years ago, great advances have been
made in magnetic resonance and its
applications. The program of the
Delft meeting reflects these advances
in magnetic resonance and the impetus
it has given to so many diversified
fields of science encompassing phys-
ics, chemistry, biology and medicine.
We see great advances in sophisti-
cated instrumentation for nuclear
magnetic resonance, electron spin
resonance and in particular in pulsed
ESR, CIDNP, high sensitivity NQR
double resonance, multiple quantum
spectroscopy, cross polarization and
their combinations. High resolution
studies of solids by means of polari-
zation transfer and magic angle spin-
ning and combinations of the two
techniques are becoming routine.
Fourier Transform and 2-D spectros-
copy are becoming very common and
utilized for routine studies by chem-
ists and biologists. New theoretical
approaches make it possible to deter-
mine the three dimensional structure
of large molecules and magnetic reso-
nance methods are being utilized as
noninvasive and hazardless methods in
medical diagnosis. NMR imaging has
developed within a very short period
and it seems that it is about to
become a clinical tool complementary
to x-ray tomography and to have cer-
tain advantages over x-ray as a diag-
nostic technique.

The large number of papers pre-
sented at the meeting and the partic-
ipation of 600 scientists from 30
countries are a demonstration of the
unprecedented scientific activity of
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the fields of magnetic resonance and
their applications. In previous
meetings contributions to magnetic
resonance and its application have
been recognized, among them the dis-
covery of the electron spin resonance
phenomenon by the late E. K.
Zavoitzki, the discovery of the spin
echo by E. Hahn and the great contri-
butions that were made by Herbert
Gutowsky and Robert Blinc in chemis-
try and physics.

At the Delft meeting the discovery
of the Nuclear Quadrupole Resonance
phenomenon and the industrial devel-
opment of magnetic resonance instru-
mentation have been recognized.

The ISMAR Award in Basic Research
for 1980 was presented to Professor
Hans Dehmelt of The University of
Washington, USA. The honor was
bestowed in recognition of Professor
Dehmelt's distinguished contributions
to magnetic resonance and rf spec-
troscopy, including the co-discovery
with his doctoral advisor, Professor
Hubert Krueger, of the Nuclear Qua-
drupole Resonance phenomenon in Got-
tingen, Hanover, Germany, in 1949,
and for the development of techniques
for studying atomic particles at rest
in free space. The latter work
resulted in the most precise determi-
nation of the electron g factor in
free electron traps in 1976 and in
1979 in the most precise studies of
magnetic properties of a single posi-
tron. These studies, carried out in
Seattle, Washington, USA, consist of
the best test of quantum electro-
dynamics obtained so far. Professor
Dehmelt was introduced by Professor
Robert Blinc, a close colleague who
spent time at the University of Wash-
ington in 1980.

The ISMAR Award in Industrial
Development for 1980 was presented to
Professor Gunther Laukien, President
of Bruker Physik AG, Karlsruhe, Ger-
many . The award was given in recog-
nition of his distinguished contribu-
tions to the industrial development
of magnetic resonance instrumenta-
tion, which has given tremendous

impetus to magnetic resonance and its
applications at universities,
research institutes and in industry.
Professor Laukien was introduced by
Professor Karl Hausser, a close
friend and colleague.

The conference has brought
together old friends and colleagues
and developed new acquaintances,
stimulated many interesting and inno-
vative discussions during the meet-
ings and during leisure time and the
interesting visits to museums at
DeHaag and during the conference ban-
quet . At the conference banquet a
tribute to the scientific achieve-
ments of Professor Bleany, from
Oxford, England was presented by Pro-
fessor Anatol Abragam from Orsay,
France.

The closing session of the confer-
ence took place on August 29, 1980.
In his concluding remarks, Dr. Fiat
said:

"On behalf of the International
Society of Magnetic Resonance I would
like to thank the organizing commit-
tee, and in particular Professors
Smidt and Wissman for organizing this,
most pleasant and rewarding meeting.
It has brought together scientists
active in magnetic resonance and its
applications and has given us the
opportunity to learn from each other,
meet old friends, and make new
friends.

"The International Society of Mag-
netic Resonance plans to hold future
meetings in the USA, Brazil, Japan
and Rumania, along with summer
schools and specialized symposia in
Canada, Italy, and Greece. Informa-
tion regarding these meetings will be
published in the Bulletin of Mag-
netic Resonance.

"I wish all of you a safe journey
home and hope to see you again in the
near future."

The full proceedings of the con-
ference were published in Volume 2 of
the Bulletin of Magnetic Resonance.

Bulletin of Magnetic Resonance



The Scientific and Technical Accomplishments of Gunther
Laukien (Address to the joint ISMAR-AMPERE Conference, Delft, 1980

at the occasion of the awarding of the ISMAR Prize in
Industrial Development)

K. H. Hausser
Max-Planck-Institut

Abteilung fQr Molekulare Physik
Jahn-Strabe 29
6900 Heidelberg

GERMANY

Three years ago at the last meet-
ing in Banff, the ISMAR prize was
awarded to Professor Zavoisky, a pio-
neer in the field, who has observed
the very first magnetic resonance in
1944, i.e., electron paramagnetic
resonance in paramagnetic ions.
Shortly afterwards, nuclear magnetic
resonance was discovered simultane-
ously by F. Bloch and E. M. Purcell,
who received the Nobel Prize for this
discovery. All three scientists were
physicists, and I believe that this
is symptomatic for new discoveries
involving new techniques because
physicists are used to building their
own equipment adapted to a particular
new experiment. Many techniques
which have become important for chem-
ists, biochemists and biologists were
first developed by physicists. Mag-
netic resonance, in particular,
became a very important method in
many fields, probably the most impor-
tant technique in modern analytical
chemistry. Many investigations
became possible only by the invention
of magnetic resonance: let me mention
the study of free radicals by elec-
tron spin resonance or the investiga-
tion of the structure of large mol-
ecules of interest in biochemistry
and biology, which cannot be studied
by x-ray crystallography because they
cannot be crystallized.

Since not all chemists and biolo-
gists can build their own equipment,
the wide general application of the
new technique became only possible
when equipment of high technical
standard was commercially available,

in the late fifties in the U.S.A. and
in the sixties in Europe. However,
such highly sophisticated equipment
does not just happen to exist; it has
to be designed and constructed by
people and it requires a certain type
of people who have a combination of
the following abilities:

First, they must have an insight
and understanding of the scientific
problem in order to know what proper-
ties the equipment should have; sec-
ondly, they must have an understand-
ing of the technical possibilities
and should know what can be made1. A
good example of a person who had this
insight into the scientific problem
and also the technical understanding
is the discoverer of NMR, F. Bloch,
who has used his innovations to
obtain patents for their practical
applications.

Although this combination of abil-
ities is not frequently found, the
industrial development of high qual-
ity equipment requires a third talent
in order to be successful in our eco-
nomic system: it requires an insight
into the commercial necessities and
the ability to construct equipment
which can be sold so that the income
which is needed for new technical
developments is secured.

If the combination of the first
two abilities, to understand what is
required and to know what can be
done, is already not frequently
found, the combination of these two
with an additional understanding of
the economic necessities is extremely
rare. I believe that the success of
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Bruker-Physik, which was founded in
1960 and has been developing in these
20 years to a world-wide renowned
producer of equipment for all types
of magnetic resonance and other tech-
niques , is mainly due to the fact
that the ISMAR prizewinner of today,
Professor Laukien, possesses this
very rare combination of abilities,
and I do not know but assume that it
was this combination of personal
properties which induced the Selec-
tion Committee for the ISMAR prize of
1980 to award the prize to Professor
Laukien.

An indication of this combination
of talents and interests was his
ability to combine a scientific uni-
versity career with activities in
technical industrial development, a
phenomenon which is more frequently
observed in the U.S.A., which, how-
ever, is still rare in most European
countries. Laukien started out as a
university scientist, obtained his
diploma in physics in 1951 and his
Ph.D. in 1955 at the University of
Tubingen. Stimulated by the discov-
ery of the spin echo phenomenon by E.
L. Hahn, who was awarded the first
ISMAR prize in 1971 in Israel, he
became interested in magnetic reso-
nance as early as 1951 and wrote a
review article on NMR in the Ency-
clopedia of Physics which appeared in
1954. Soon after his 'Habilitation'
in 1957 he was made responsible for
the Institute of Physics of Karls-
ruhe's Technical University, follow-
ing the sudden death of Professor
Gerthsen. However, already in 1960
when he was nominated professor of
physics he founded the (at that time)
small firm of Bruker-Physik with the
intention to produce equipment for
the still new technique of magnetic
resonance. In the following years he
was the leading spirit and the initi-
ator both technically and organiza-
tionally of many new developments of
which I would like to mention the
initiation of the partnership with
the Swiss firm Spectrospin, the part
which produced equipment for magnetic
resonance from the former

Trtlb-Teubner AG.
All these activities did not pre-

vent Professor Laukien from accepting
a chair of electronics at the new
University of Bochum. However, the
following years showed that even a
man with the great activity and work-
ing power of Laukien has his physical
limitations. The double burden of
being professor in Bochum and presi-
dent of Bruker in Karlsruhe was too
heavy in the long run. Realizing
this, he decided in 1971 to concen-
trate on the further development of
Bruker and asked to be freed from his
active duties and responsibilities in
Bochum, preserving the academic
rights of a full professor.

It is not the time and the place
here to go into details concerning
the many technical innovations intro-
duced by Laukien during the past 25
years, but let me mention just a few.
Laukien recognised very early the
importance of pulsed NMR and devel-
oped pulse spectrometers for the
investigation of relaxation times
from the beginning- of Bruker-Physik.
An increasing importance of studying
1-, and T 2 was emphasized by C . Sli-
chter in his outlook for the future
of NMR at the ISMAR meeting in 1974
in Bombay, a prediction which since
then has proven to be correct and
which has confirmed Laukien1s earlier
approach. Pulsed NMR has now pene-
trated high resolution NMR in the
form of Fourier spectroscopy using
the transformation of spectra from
the time domain into the frequency
domain by Fourier transformation, a
technique which was already discussed
by Laukien in the early fifties in
the general article in the Encyclope-
dia of Physics mentioned above.
Laukien recognized also the impor-
tance of high field NMR and pushed
forward the development of super-con-
ducting coils. Incidentally, he
first proposed to embed the super-
conducting material in an ordinary
we11-conducting metal, like copper or
silver, a technique which is now gen-
erally adopted for super-conducting
wire.
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In the last decade Laukien has
extended his activities into other
fields of scientific research, indus-
trial processes and quality control,
being responsible for the development
of magnetic systems for nuclear phys-
ics: development of instruments for
analytical chemistry in optics, mass
spectroscopy, and chromatography; and
development of medical instruments
for diagnostics, reanimation and
intensive care, as well as various
electronic instruments. Taking into
account that magnetic resonance is
now a technique which is very gener-
ally applied in many Countries, Lauk-

ien extended the production of equip-
ment by founding not only technical
offices, but real production plants
in other countries, such as France
and the USA.

Let me conclude by extending our
congratulations to Professor Laukien
for winning the ISMAR prize for 1980
and expressing our sincere hope that
he, being still a comparatively young
man in his mid-fifties, will have
many more years of activity in the
field of developing new techniques
and new equipment to the advantage of
science and scientists all over the
world.

PROFESSOR GUNTHER LAUKIEN
Bruker— Physik, AG

Recipient of the 1980 ISMAR Prize in Industrial Development
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ISMAR Award Acceptance Speech

Professor G. Laukien
Bruker-Physik, AG

Ladies and Gentlemen:

Let me begin with the admission
that I was surprised about the honor
I am receiving today - and this for
two reasons:

As far as my personal work is con-
cerned, I considered myself always as
a creatively contributing team worker
and also a team leader, but not a
solitary man sitting in his quiet den
and concentrating on one issue.
Actually, for this I would not have
had enough time, because my work has
been done to a large extent in the
scientific industry, and there we
have first to meet the various wishes
and requirements of customers whom we
serve and somehow we have also to
earn our bread and butter for the
people in the company family and for
future developments. Consequently,
the interests and activities have to
be wide spread, and this presumes
also an enjoyment of communications
in a wide range of interests and
activities which are rewarded, vice-
versa, by a continuous flow of inter-
esting hints and suggestions.

This brings me to the second rea-
son why I was a little bit surprised
about today's honor. I believe it is
the first time in our community of
magnetic resonance that a candidate
has been nominated who has in the
course of his life mainly worked as
an industrial scientist, though I had
the chance to spend also a good time
in the academic environment.

May I, therefore, interpret the
honor you extend to me today also as
an acknowledgment of all the other
creative scientific fellows who are
gathered in our widely international
team. As I believe it to be a lib-
eral team, I almost would like to go
one step further. I also believe
that this honor is a bit due to our

friends and competitors who made us
find our legs by their challenges,
giving us no time to rest on our oars
and laurels. For this I have to be
grateful as well.

Let me make a basic remark in this
connection. In my younger years I
detested the German bureaucracy, Phi-
listinism and traditionalism which
practically divided science into two
worlds-the academic complex and the
industrial complex. Later on I real-
ized that this problem was more or
less existent worldwide. In former
years I admired our American col-
leagues for keeping the interplay
between industrial and academic enti-
ties obviously more lively. Over the
years, in my opinion, this has
slightly deteriorated, whereas it has
improved a bit in other countries.
Please let me use this short award
address to advocate not only for
improved communication but - more
important - also for increased trans-
parency and growing possibilities for
periodical job rotation.

We know that success, even in so-
called pure science in the tradi-
tional sense, is remarkably improved
if scientific thoughts and instrumen-
tal ideas are continuously exchanged
between these two worlds. How could
this be achieved better than by pro-
moting a fruitful alternative tradi-
tion? Let members of our scientific
community, whose main interest lies
in one field, work from time to time
in the other environment if they wish
so, and vice-versa. This presumes,
since we all have to maintain our
families and also our ambitions, that
such an interchange should not hurt
or delay our career but rather pro-
mote it. In addition, we as scien-
tists should never forget that nei-
ther science nor art have the right
for the ideal "l'art pour l'art."
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Our colleagues in nuclear physics
know this can create severe problems
of conscience. This negative aspect
fortunately applies less to our com-
mon field of magnetic resonance, but
we also have an obligation. On the
the one hand, our conscience calls
primarily for scientific progress but
we should also contribute to the
society we live in.

In my opinion this means that we
are also obliged to investigate where
and how our scientific results could
help to solve newly arising problems
- thus we have to invent new proce-
dures and build new instruments to
serve the same society which supplies
us with the means for our research
work. I believe we, as members of
the magnetic resonance community, can
be a bit proud of the results we have
achieved in this direction - and we
will achieve still more in the
future.

One advantage of working in the
industrial environment as a scientist
is the experience that customers and
upcoming new tasks do constantly con-
front us with problems which now and
then cannot easily be solved but
challenge us continuously. It is
nearly incredible what bandwidth of
magnetic resonance applications exist
already in the interdisciplinary area
of physics, chemistry, biology and
medical science. In addition, all
kinds of technical applications have
been worked out and will be invented
in the future. NMR is used nowadays
for non-destructive food control and
seed selection, for ecological appli-
cations and techniques and physics of
energy exploitation, ranging from
exploitation of natural resources of
coal, oil or other raw materials to
control methods in nuclear power
technology.

We know that first promising
experiments are being performed in
the medical field as well, which
could prove of extraordinary impor-
tance for diagnosis and therapy, in
particular of diseases which today
are dominating dangers to our lives.

Our field of magnetic resonance

was, historically, a consequence and
part of early quantum physics of
atoms and molecules and is, there-
fore, nearly 80 years old. We all
know that a new era was born with the
fundamental contributions in particu-
lar of Felix Bloch and E. M. Purcell
and their teams between 1944 and
1950. We may, therefore, say that
our activities today started 30 years
ago. They surely have grown out of
their teenage years and could - in
their present dynamic phase - be com-
pared with the "roaring twenties" of
this century in art and science and
in social environment.

Personally, I joined our community
in a rather peculiar way. In the
early 50's I became assistant for
theoretical physics at the University
of Tubingen. My boss, the late Prof.
Braunbek - a great man - loved, in
addition to his basic scientific
work, to write popular articles about
news in science. As typical young
men we used to gossip that maybe the
next installment for his home might
be due.

Anyway, this side job gave me the
chance to study new publications in
neighboring fields, to my gusto, and
to try to understand them. One of
the articles I ran into at that time
in our library was the famous publi-
cation by Erwin Hahn, well-known to
all of us and our first ISMAR award
winner. I was fascinated by this
theme and because I did not under-
stand much about electronics, I was
totally fascinated. Braunbek was a
liberal man, so he allowed me to
choose the topic of my thesis myself.
That's how I came to NMR.

Later I intended - like my co-
prize winner Hans Dehmelt did - to go
to the USA in order to be able to
work with better equipment. My
acceptance of an interesting univer-
sity position, however, arrived just
4 weeks after I had signed a contract
with the University of Stuttgart.
There, too, I had a tolerant boss -
Prof. Kneser - who left me a lot of
freedom - and not only that - he also
provided me with the means to realize
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ideas.
So - besides the famous German

school for magnetic resonance of Kop-
fermann - from which came my co-prize
winner - there appeared a small fresh
and bold NMR group in Stuttgart. I
remember, dear colleague Dehmelt,
that at this time, 30 years ago, we
met for the first and, I believe,
only time during a colloquium invita-
tion in Gottingen. I am very pleased
to meet with you just here again.

In 1958 I was lucky to have been
nominated as head of the Institute
for Experimental Physics at the Tech-
nical University of Karlsruhe, and in
1960 I got the chance - as co-founder
of Bruker-Physik AG - to follow my
inclination toward instrumentation.

As our friend Hausser already men-
tioned in his laudatio, I had another
academic relapse in 1968 and took
over the Institute for Electronics at
the Ruhr-University of Bochum for
some years. At this point I have to
admit that - like many physicists -
my appreciation for electronics was a
mixture of inclination and an attempt
to compensate ignorance.

That is all I would like to men-
tion regarding my person. Just allow
me one more remark: Under very favor-
able circumstances it became possible

in 1965 to unit two former competi-
tors - Triib-TSuber in Switzerland
(from there on Spectrospin AG) and
Bruker-Physik AG. Described biologi-
cally, this was a fine example of how
the bringing-together of blossoms and
bees can be fruitful, or described
mathematically, it was a convincing
example of some kind of non-Euclidian
algebra, whereby 1 + 1 equals much
more than 2.

So much about the past and the
present. Allow me to add some
remarks about the future: I strongly
believe that interaction and coopera-
tion between our wonderful scientific
field and many other fine fields in
science, technology, and society have
not yet reached their top point. We
are still climbing and far away from
the peak of the mountain. By the
way, it is really amazing how early
our pioneers in magnetic resonance
sensed its interdisciplinary signifi-
cance .

Dear friends; to close let me thank
you all, also on behalf of the mem-
bers of my team, for your confidence
and recognition. Let me assure you
that we will continue to try hard.

Thank you very much indeed.
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The Scientific Accomplishments of Hans G. Dehmelt

(Address to the joint ISMAR-AMPERE Conference, Delft, 1980 at
the occasion of the awarding of the ISMAR Prize in Basic Research)

Robert Blinc
Institut Jozef Stefan
Ljubljana, Yugoslavia

Professor H. G. Dehmelt from the
University of Washington, Seattle,
Washington is, together with Bloch,
Purcell, Zavoyskii, and Hahn one of
the pioneers of magnetic resonance.

He has a long record of important
and original contributions which
opened new fields in the area of
radiofrequency spectroscopy. His
first major discovery came in 1950 in
Germany when he was a Ph.D. student
with Professor Krueger. There he
made the first observation of nuclear
electric quadrupole resonance. His
discovery opened a field which is
complementary to nuclear magnetic
resonance and has become an important
technique for the study of properties
of solid materials in physics, chem-
istry and biology.

Later on Professor Dehmelt shifted
his attention to precision radiofre-
quency measurements of individual
atomic systems and free electrons
which are well isolated from each
other and only weakly perturbed by
their environment. He made a number
of important contributions to the
field of optical pumping, optical
orientation and optical state selec-
tion of atoms. His contributions
enabled the development of the opti-
cally pumped rubidium magnetometer.

One of his great achievements was
the development of electromagnetic
ion traps which made it possible to
confine atomic ions and electrons for
long periods to increase the accuracy
of radiofrequency measurements. Sin-
gle electrons have been stored in

isolation for periods of many hours.
One of his most important contri-

butions is his extremely precise
measurement of the magnetic moment of
a free electron.

By an extremely ingeneous experi-
mental technique he was able to meas-
ure the g-2 anomaly directly as the
ratio of two radiowave frequencies
emitted by the electron. Thus a sep-
arate measurement of the magnetic
field is avoided and the g-2 anomaly
is determined directly.

The g-2 anomaly can be calculated
with great precision by quantum elec-
trodynamics . It is known to an accu-
racy of one part in 10 1 2 and is the
most accurately known pure number in
physics both in terms of its experi-
mental determination and its theoret-
ical evaluation. Dehmelt's extraor-
dinary experimental results represent
the best test of quantum electrody-
namics known so far.

Within the past years, Dehmelt and
colleagues have still improved the
accuracy of their measurements. They
have as well isolated a single posi-
tron in the same way as they did with
electrons. His measurements of the
positron which is the electron's
antiparticle, should offer a profound
and basic test of the particle-anti-
particle symmetry.

Professor Dehmelt has thus not
only opened new fields in radio-fre-
quency spectroscopy but also devel-
oped the techniques to unprecedented
precision and pushed the frontiers of
our knowledge to new horizons.
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