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Formation of the Earth 4.5 Ga

Big bang 14 Ga

Pangaea 240 Ma

Earth’s magnetic field 3.5 Ga Magnetotactic bacteria 150 Ma
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2. What the ancients knew

» Olmecs and Sumerians
» Greeks

» Chinese
» The Compass

» Dreams
» Mines




2. What the ancients knew

The mysterious behaviour of lodestones, rocks naturally
magnetized by lightning strikes, and their strange love for iron
was known 1n ancient China, Greece, Sumer and Mesoamerica.
The directional property, attributed to the heavens, was used first
for geomancy and then, a millenium later when occult knowledge
became public, for navigation. The great voyages of discovery of
Africa by the Chinese and America by the Europeans, all
depended on the compass. The ancients dreamt of levitation and
perpetual motion. So do we.
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The age of discoveries; -1000 t
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A wonder | experienced as a child of 4 or 5 years when
my father showed me a compass. That a needle
behaved in such a determined way did not at all fit into
the nature of events. | can still remember (or at least |
believe | can remember) that this experience made a

deep and lasting impression on me Albert Einstein
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Olmecs and Sumerians
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Olmecs and Sumerians
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The Greeks knew the magnet attracted iron, and the attracted iron
would attract other bits, and so on. But what they did not know was that
there was any relation between the magnet and direction. This is one of
the greatest discoveries: in fact | would say without doubt, that it is the
greatest discovery, in view of the difficulty in making it, in the whole of
physics. Because it was one of those things that could not be
predicted. No one was in a position to say that if you take a magnet
and suspend it freely, it will point north and south. First of all, why
should you suspend a magnet freely? There was absolutely no reason
to do so. Then why should it point north and south? What id ther north
and south that concerns a magnet? There is no a priori connection
between the two. J. D. Bernal: The Extension of Man
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Evidence of declination in the street plan of Shantan, Kansu.



Suspended compass
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Floating compass

Shen Kua (3£ #&) discovered how to make
magnetized iron needles in 1060, and
described the suspended needle compass in
1088. Thermoremanence and induced
magnetization were discovered in China.




Suspended compass

Statue to the
inventor

Bernal quote

J D Bernal

The English monk Alexander Neckham
gives the first European description of the
compass at the University of Paris in 1190.
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Dreams: magnetic levitation

The fabulously-rich temple of Somnath in
Gujerat was reputed to have a holy image
magnetically-suspended in sanctuary. It

The levitated island of Laputa from was demolished by Muhmud of Ghazni in
Gulliver’s Travels by Johnathan Swift, 1025.

1727, was supposed to contain an
enormous lodestone Ghazni Quote




Dreams: perpetual motion

Petrus Peregrinus’s perpetuum mobile
from Epistola de Magnete (1269).
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Manuscript in TCD library

Croker’s magnetic perpetual
motion machine (1790)

was only supposed to work in
Barbados!

United States Patent (9
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137) ABSTRACT

The invenuion is directed (o the method of utiluing the
unpaired clectron spins in fcrro magnetic and other
matcnialy a3 a8 source of magnctic ficlds for producing
power without any clectron Now as occurs in normal
conducton, and to permancent magnet motors for utihiz-
ing thu mcthod 1o produce a power source. In the prac-
tice of the invention the unpaired electron spins occur-
fing within pcrmancnt magnets arc unilized (0 producc a
molive power source solely through the supcrconduc:
ting charactenstics of & permancnt mugnct and the mag-
aclic flus crested by the magnets are controlled end
concentrated 1o orient the magnctic forces gencraled in
such a manner 1o do useful continuous work, such as the
duplacement of & rolor with respect %0 a stator. The
Uoung and oncatation of magnctic forces at the rotor
and stator componcnls produced by permanent magnels
to produce & motor is accomplished with the proper
gcomctncal relstioaship of these components

Professor Einstein’s Magnetic Autocar, Berlin postcard, 1924.
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jeunesse Grenoble

1900 1920 1980 2000

] ‘ "Je ne désirais pas rester a Grenoble pour en faire le marche pied d'une carrigre
) parisienne, mais bien avec lintention e créer un centre de recherche
suffisament important pour en retenir les cadres..."

Mécanique quantique
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Antiferromagnétisme (paramagnetisme constante)
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Louis Eugene Félix Néel

"For fundamental work and discoveries concerning antiferromagnetism and
ferrimagnetism which have led to important applications in solid state physics"



La désaimantation des navires. 1940
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Septembre 1939; La guerre commence

Novembre 1939; Premiére mine magnétique allemande
repéchée par les anglais

Janvier 1940; Premiére essai a désaimantation a Toulon
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Avril 1940; Mission a Londres

Mai 1940 Dunquerque

Juin 1940; Armistice. 520 navires désaimantes (6 par jour a
Toulon et Cherbourg)

Juillet 1940; Déstruction de la flotte francaise a Mers el Kabir






Cumul des mandats

CEN-G

1954-1976 1056-1971




La construction du CEN-G
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Le Laboratoire d’Electrostatique et de Physique du Métal - CNRS
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La plus importante est ce que javais fait a Grenoble.
Pour le magnétisme, quelqu’un d’autre 'aurait
découvert.







What of the dreams?

Perpetual motion.

It exists somehow in the quantized
angular momentum of the electron
— but energy conservation is
Inviolate. The electronic
perpetuum mobile can do no work

Levitation.

It is possible to have purely static
levitation at room temperature
using diamagnetic material, but
the forces are very weak.

A thin sheet of graphite levitates
above four permanent magnets




Superconducting magnets at the LHC,
CERN produce a field of 6.7 T




A sumo wrestler standing on
a magnetic plate levitated

above a large disc of
diamagnetic cuprate
superconductor

TOSANOUMI

(Sumo Wrestler)
.~ Height of Tosanoumi  186cn
- Weight of Tosanoumi 1424y
Weight of disk 60k
Total weight 202k

s of Fobreary 98
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