Proffesor Abragam, 1t 1s a real pleasure to have been
assigned the task of presenting the 1982 Lorentz medal to you. Of
course, you Know that the field to which you devoted your efforts
so successfully is of great 1importance to a wilde range of
‘disciplines. To convince the audience, let me first read the

opening sentences of your book on Nuclear Magnetism.

Since the first successful detection of nuelear resonance
signals late in 1945, nuclear magnetism has developed at a
pace which after fifteen years still shows no sign of
slackening. Besides its first and obvious application to the
measurement of nuclear moments, it has become a major tool
in the study of the finer properties of matter in bulk.
Structure of molecules, reaction rates and chemical
equilibria, chemical bonding, ecrystal structures, internal
motions 1in solids and 1liquids, electronic densities in
metals, alloys, and semiconductors, internal fields 1in
ferromagnetiec and antiferromagnetic substances, density of
states 1in superconductors, properties of quantum 1liquids,
are some of the topics where nuclear magnetism has so far

provided specific and detailed information.

These words, written in 1960, 'are Jjust as valid another twenty
years later: the pace has not slackened yet. Two examples that
mark the last decade spring to my mind. The further penetration
of NMR as a tool 1in the unravelling of complex blochemical

problems, now even 1n 1living organisms, and the remarkable



progress made 1in your laboratory with the creation of nuclear
order in solids via ingeneous resonance methods.

Of course, one 1s taught not to perplex one's audience by a
long enumeration like I just gave. That I have done so neverthe-

ﬁ_g //ly
less, is to provide a convincing background for what ( thinkg
one

has beenyyour great#lgg contributions, Through your papers, your
inspiring personal contacts, and above all through your books,

you have helped to provide the foundations for the application of

magnetic resonance to a bewildering variety of problems.

Born in what 1s now the Soviet Union, you received your
Stz education in France. After a start in mathematlics you were
preparing the ground for a doctorate in theoretical physics under
the guidance of M. Francis Perrin when war broke out. At the
beginning and at the end of this unfortunate period you served 1in
the army, while during the years in between you had to combine
teaching with a further study of mathematics. Although somewhat
younger than you, I think I know how you must have felt when this
period of disarray came to an end: could one Jjust sit and think,
or should one do something ostensibly useful instead? You took up
a study in the Ecole Supérieure d'Electricité from which you
emerged with the Diplome d'Ingénieur Radioélectricien; I Jjoilned
industry to do research in petroleum technology.

In 1947 your scientific' career started in earnest. You
joined the French Atomic Energy Commission, and went to Oxford to
work with Pryce. In those days nuclear magnetic resonance and
electron resonance had Jjust been discovered, and the Clarendon

laboratory at Oxford was one of the leading centres in the world.









After two years 1n Oxford you went for a year to the Unlted
States, where you had a golden opportunity to work with van Vleck
on the Zeeman effect in the microwave spectrum of atomic oxygen.
With great thoroughness you traced all the 1nteractions that have
to be considered before being 1in a position to make a valid
comparisonngkexperiment,with the- higher -order quantum eleectro-—
dynamitcatl -—corrections—to—thre—magnetic moment —of —the—eleebtpon. I
myself, when stuck with a problem, have dared to consult Van
Vleck on a few occasions. For him the way out usually was silmple,
and phrased in the language that was so characteristic for his
thinking. F®or you it must have been a great experlence to do a
s0lld piece of research together with him. In the same you
worked wilith Pound on the angular correlation between a and ¥

emlission 1n the decay of radio-active nuclel.

I now come to the period that started with your return to
France, where 1n 1955 you obtained the means to found the now
famous 1laboratory for the study of nuclear magnetism under the
aegls of the Commissariat 4 1'Energie Atomique. Even though for a
long time you held a much wider managerial responsibility at the
C.E.A., you still remained the driving force of the 1laboratory
durlng more than a quarter of a century. You have forged a team
of exceedingly competent collaborators; Solomon in the past, and
Goldman now are two of the namés that immediately spring to mind.
With your team you provided a solid foundation for nuclear
magnetism and explored, and of course still are exploring,

exclting new areas 1n thils fileld.



Research 1in most areas of magnetic resonance and nuclear
magnetism would be unthinkable today without the backing provided
by your books:

The Principles of Nuclear Magnetism, first published in 1961;
L'effet Mgssbauer et les Champs Internes, an account of your
first series of lectures glven as Professeur de Magné%isme
Vuclbaire au Coll¥ge de France in 1960/1961;

Electron Paramagnetic Resonance of Transition Ions, written in
collaboration with Bleaney from Oxford and published in 1971;
Nuclear Magnetism, Order and Disorder, written together with
your colleague Goldman and just published.

I must confess, I have not read all. But, whereas formerly I
might have found 1t embarrassing to admit this in publiec, I have
been greatly comforted by what our colleague Dresden, the
preceding presldent of this Academy wrote about book reading in
his farewell essay, Het Einde (The End) "I know that especilally
leafing on stands 1in bad repute and often arises from less
important considerations ("how does it end?"), but this does not
deny that the method by 1tself 1s correct and, actually, ought to
be made compulsory".#*

Rather than to attempt to cover the main body of your work
systematically, let me choose a more subjectlve approach. One of
the first times I heard yod\lecture was at a Gordon Conference on
Magnetic Resonance 1n the early sixtlies, where you discussed spin

temperature 1in the rotating frame. My own work was too far

*Tk weet dat vooral het verder bladeren niet gunstig staat aangeschreven en
ook dikwljls ult minder belangrijke overwegingen gebeurt ("hoe loopt het
af?"), mear zulks weerhoudt niet dat de methode op zich zelf Jjulst is en
elgenlijk dwingend zou moeten worden voorgeschreven).



removed from the centre of your theme for me to really understand
the details, but I sensed I had heard a message with great
potential implications. Back at home, I wanted to find out more,
and tried to explain the gist of your message to my friends,
experts 1n statistical mechanics. This, then, unleashed a
somewhat spirited discussion which showed that the concepts set
forth by you were by no means generally accepted yet. I think
everybody now agrees that the developments 1n the next two
decades have shown how fruitful your way of thinking 1s, not in
the least 1in the design of new experiments.

At a day like this I feel at a loss for not beilng a better
historian of science. In particular, I am in want of a clear
picture of the development of ideas ,at the interface between

v,-»i.‘_l‘ 'y{"

magnetic resonance and equilibrium sﬁ%tistical mechanics. After

all, the craftsmanship that evolved from Erwin Hahn's discovery
of the spin echo has come frightfully close to creating a
Maxwellian demon...

The suggestion to assign a temperature to a system of spins,
distinct from that of the lattice, was first made by Casimir and
Dupré in thelr discussion of experiments on paramagnetic
relaxation by Dutch p?ysicists in the 1late thirties. The
usefulness of their 1dea stems from the realization that, whereas
the spins (through the dipolar interaction) rapidly come to a
state of equllibrium amongst each other, thermal relaxation
between this system and the lattlice usually 1s a far slower

process.
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Since time 1is running out, I do not want to dwell on the
further theoretical justification of what I loosely called the
pseudo-thermodynamic approach and to which, besides yourself,
Redfield, Provotorov, and your younger colleagues Goldman and
Solomon have made 1important contributions. Instead, I want ¢to
select a few of the experimental highlights achieved 1in your
laboratory in rhe past Zuo decadss.

In the study of nuclear reactions one 1llkes to work with

) T errr 2 dcga/amﬂr
nuclei in a definite state of polarization, both in the beam and —

crerkid o,
in the target. First -efF=F*2* Winter and you .proposed=sa methods:

Ze prodlace Q bettrr © /)c/czn‘

protons or

deuterons emewging from a cyclotron,-t

. < ecend /4"'2—
patapieatiaon Ba—the—eothep hand, the so0lild effect was -bedng
L wse D afy
sxproited at Saclay smd—eidsewhepe to bui¥% polarized targets, fee
Scon

—adl-oven—the—werld, /These were no longer the
efforts of individual scientists, but involved 1large teams of

QI cver Fe worlds
physicists and engineerssWhereas in 1959, Borghini and you were

quite pleased to report a proton polarization of 1.5% in afggmple
—of— mﬁ of polystyrene doped with DPPH, polarizationgfzﬁgse to
100% are today routanely achieved in targets as large as 20 cm3.
In the instances just mentioned your ideas played a cruclal
part 1in the work 6f others, the nuclear physicists. Your own
interests were primarily focussed on the study of nuclear
ordering in solids for its own sake. With a singleness of purpose
that reminds me of Captain Ahab's quest of the white whale across
the Oceans 1in Melville's Moby Dick, you went to search for

nuclear antiferromagnetism. Fortunately, your quest ended happiler

than Ahab's: 1in 1969 Chapellier, Goldman, Vu Huang and you
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observed an antiferromagnetically ordered state of the 19F nuclel
in a crystal of CaF2 doped with U3+ as a paramagnetic impurity.
The 1logical sequence of experimental steps that led to this
success may seem simple. You started with a sample 1n thermal

equilibrium at 0.7 K in a field of 2.7 T, 1n whihéthe electron

ARre ‘Ar;% Z‘y
sping kese—a—degree—ecf polariz SArrexeess—of—388%. First the
electron sping polarization was largely transferred to the 19F
ang
nuclear spins via the solid effect, -whieh—preduveed—their—sapin

Jubsegpscrtty
temperature ~to—3-mks Eeer these nuclel were demagnetized, thereby

lowering th%gT%ghperature forther, to below 1 uK. Finally, the
ordered state of the nuclel was observed via the transverse
susceptibility. I shall not go 1into any detalls of such
experiments because, as you once sald yourself: "La simplicité du
principe contraste avec la difficulté de la réalisation". It thus
took you ten years of a determined struggle with your very
competent team to have a first, split-second glimpse of a nuclear

ordered state-iﬁ/aZduring(rapid passage through resonance.

Mr. Chairman, I hope you will allow me to stop here, and to
skip the further, very beautiful experiments on nuclear ordering
that ensued, and which I can assure you, the laureate 1is
continuing with wunabated vigour. In some experliments neutron
diffraction is used In a most intriguling manner to probe the
ordered domains, in others this 1is done via the NMR signals of
rare 1sotopes present 1in the sample. Dr. Wenckebach, here
present, can tell you how stimulating it %ﬁ? to participate in

these very sophilsticated investigations.



which your sclence 1is spiced. (We try to remember them - to, often
in vain.) The sclentific seeds you have sown during the semester
in which you held the Lorentz chalr in Leilden appear to germinate
well, and you have made some very good friends. The lectures you
gave, all without notes, were a source of inspiration for many,
and as a result, some of my colleagues 1n the audience are now
trying to achieve nuclear ordering inqmolecular crystal. May they
be successful!

I am convinced that I speak on behalf of all when I
congratulate you, and also Mme Abragam, with the distinction you
have won. Let me now hand the Lorentz medal to you in the name of
the Royal Netherlands Academy of Scilence. Accept 1t as a well=-

earned distinction and token of our friendship.
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