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“It seems reasonable to suppose that the deflexion through a large
angle is due to a single atomic encounter... A simple calculation
shows that the atom must be a seat of an intense electric field in
order to produce such a large deflexion at a single encounter.”

E. Rutherford, 1911
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Momento magnetico m Particella
anomalo puntiforme

|. Il protone non e elementare
e ha dimensione finita
— Fattori di forma

2. Deve possedere uno
spettro di eccitazione
— Stati eccitati
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Ashkin at al, Pion-Proton Scattering at 150 and 170 Mev (1955)
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* Gell-Mann e Ne’eman, 1961. Simmetria SU(3) THE EIGHTFOLD WAY:

‘A THEORY OF STRONG INTERACTION SYMMETRY
* Gell-Mann e Zweig, 1964 , :
3 particelle elementari Murray Gell-Mann

per costruire tutti i barioni e i mesoni
March 15, 1961
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S=1/2

Q=-1/3
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* Gell-Mann e Ne'eman, 1961. Simmetria SU(3) & Eightfold Way
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* Gell-Mann e Ne'eman, 1961. Simmetria SU(3) & Eightfold Way
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“ ...the idea that mesons and baryons are made primarily of quarks is hard to believe..”

“ Additional data are necessary and very welcome to destroy the picture of elementary constituents.”

“ | think Professor Bjorken and | constructed the sum rules in the hope of destroying the quark model.”

“ Of course the whole quark idea is ill founded.”
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Primi esperimenti di scattering anelastco, SLAC-MIT (1967)
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Partoni
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Partoni
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qgi momentum
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Spin — t

0.8 | ELLIS-JAFFE sum rule o xg° (x) 10.10
e L x fgg (xjdx
_ _ 9 0.12
r, de g1(x) = 0.185 5
=009

Spin="2=S8,+ Ly + Lgqg +J,4 0

« This values for the integral of g, lead to the conclusion that
the total quark spin constitutes a rather small fraction of the

spin of the nulceon
EMC collaboration, 1988
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QCD

M, = 938 MeV

April 2016
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PROTON STRUCTURE

Lo proton=pointlike particle,
no structure
3 quarks
each quark carries
1/3 of proton momentum
x=1/3
3 bound valence quarks
3 quarks share
enter: proton momentum
the gluon
¥ 3 bound valence quarks and sea quarks

valence and seaquarks
(and gluons) share proton
momntum - very low
momentum fractions

qq seal possible
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