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FIG. 1. Broken-symmetry diagram leading to a
mass for the gauge field. Short-dashed line, (¢,);
long-dashed line, ¢, propagator; wavy line, A, propa-
gs(ttar}z. (a) = (2m)ie’gy , (@)%, (b)— —(2m)ie¥(q,q,/qP)
x Py,
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1896 : Henry Becquerel

Nobel in Physics avec Pierre
Curie & Marie Sktodowska-
Curie (1903)

The Nobel Prize in Physics 1903 was divided, one half awarded to Antoine Henri Becquerel "in
recognition of the extraordinary services he has rendered by his discovery of spontaneous radioactivity",
the other half jointly to Pierre Curie and Marie Curie, née Sklodowska "in recognition of the extraordinary

services they have rendered by their joint researches on the radiation phenomena discovered by
Professor Henri Becquerel”




1911 : Lise Meintner
& Otto Hahn

Observed Expected
spectrum of
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Number of electrons
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1911 : Otto Hahn,
& Lise Meintner

Nobel in Chemistry pour
0. Hahn (1944)

The Nobel Prize in Chemistry 1944 was awarded to
Otto Hahn "for his discovery of the fission of heavy
nuclei" n+N - N'+N"+ 3n



1930 : Wolfgang Pauli

propose
une nouvelle
particule neutre &




Offener Brief an die Orunpe der Radicektiven bei der
Cauvereins-Tagung zu Tubingen.

Abgehrift

Physikalisches Institut
der Eidg. Technischen Hochscimle Zirich,; Le Des. 1930
Zarich Cloriastrasse

ILisbe Radicaktive Damen und Herren,

Wie der Usberbringer disser Zeilen, dem ich hmldvollet
ansuh¥ren bitte, Ihnen des néheren auseinandersetsen wird, bin ich
angesichts der "falschen" Statistik der Fe und Li-6 Kerne, sowie
des kontimuierlichen beta-Spektrums suf cinen versweifelten Ausveg
verfallen um den "Wechselgats® (1) der Statistik und dm meMm,ats
su rotten. Nhmlich die Moglichkeit, es k¥nnten elektriac 7
Tailchen, die ich Neutronen neanen wWill, in den Rernen @distlieren
wmm den Spin 1/2 haben und das Ausschliessungsprinsip befolgen und
‘elgh von Mch*&quan%n musserdem noch dadurch unterscheidsn, dass sie
flaht mit Lichtgeschwindigkeit laufen. Die Magse der Neutronem

Dear Radioactive Ladies and Gentlemen, As the bearer of these lines, for whom | pray the favor of a hearing will explain in more detail, | have... hit upon a
desperate remedy for rescuing the "alternation law".. This is the possibility that there might exist in the nuclei electrically neutral particles, which | call neutrons.




1930 : Wolfgang Pauli

propose
une nouvelle
particule neutre &

@

1945 : Nobel in physics

The Nobel Prize in Physics 1945 was awarded to Wolfgang Pauli "for the discovery of the Exclusion
Principle, also called the Pauli Principle” (1925 : which proposed that no two electrons in an atom
could have identical sets of quantum numbers)




1934 : Enrico Fermi

théorie de I'emission
beta incluant le
« neutrino » de Paul
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1934 : Enrico Fermi
théorie de I'emission

beta incluant le
« neutrino » de Pauli

@

Nobel in physics (1938)

The Nobel Prize in Physics 1938 was awarded to Enrico Fermi "for his
demonstrations of the existence of new radioactive elements produced by neutron

irradiation, and for his related discovery of nuclear reactions brought about by
slow neutrons”
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Nobel in physics (1979)

The Nobel Prize in Physics 1979 was awarded jointly to Sheldon Lee Glashow,
Abdus Salam and Steven Weinberg "for their contributions to the theory of the
unified weak and electromagnetic interaction between elementary particles,
including, inter alia, the prediction of the weak neutral current"
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the origin
of mass of
subatomic particles



o |'électromagnetisme
e les Iinteractions faibles
e les Interactions fortes

sont régis par des
principes de symétries



o |'électromagnetisme
e les Iinteractions faibles
e les Interactions fortes

sont régis par des
principes de symétries
— conservation
de charges

=théoréme de Emmy
Neether (1915)



Ecrire une masse
aux meédiateurs W,Z
brise la symétrie
électrofaibe
Explicitement



Brout, Englert, Higgs (Hagen,Guralnik, Kibble)
Proposenten 1964 un mécanisme de brisure
Spontanée
de symétrie pour donner une masse aux
médiateurs d’interactions de jauge






Brisure spontanée

Malgré une symétrie
originale du systéme

Au dela d’

la symétrie est brisée
dans une direction
particuliere

de
brisures auraient été
tout aussi probables
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Quelques
questions ouvertes
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FERMIONS BOSONS
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Quarks Electron

Neutrinos ™

e Nature du boson BEH ?
(composite,
fondamentale, etc)
e D’autres bosons
scalaires ?
(susy, axions, etc)
e D'autres médiateurs,
Interactions ?
e Pourquoi ces masses?
e Pourquol des charges
fractionnelles ?
e Grande unification ?
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