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e Strong Interactions bind them into hadrons

e Not Observed as Free Particles =) Confinement

e Spin ¥2 ;  Pointlike (r < few x107" cm)
o
d') s' ), b' ),
Mass eigenstates # Flavour eigenstates d’ d
s’ = Vexm

VCKM 'VCTKM =1

(MeV)| m;~5 | my ~8 [m, ~ 115

(GeV)| Mg~ 1.2 | M, ~ 4.2| M, ~ 171
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ISOSPIN: u,d
SU@3): Uu,d,s
SU(4):

SuU(s): u,d,s,c,b
SuU(6): u,d,s,c,b,t

M,=29383 MeV ; M,=2939.6 MeV

M, = 1115.7 MeV ; Mg, =1314.8 MeV

u,d,s,c X.=2453 MeV ; Q] =2697.5 MeV

, = 5624 MeV

Np

M, = 171 GeV

()" = Tt—>all) =~ T(t>bW*) » A,
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M, qs) =2.980 GeV ; M, ,q =3.638 GeV

M) pus) =3.097 GeV ; My, = 3.686 GeV

V__(r) = —CF%+|< r
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@@ ARKS HAVE @@l@@@

Fermi Statistics

B ~ 8aﬂ7 q;qléql; - M = 5aﬂ qlaqﬁj (i, j,k=u,d,s,.. ; a B,7=1..,Nc)

N. =3 q q

We don’t see Colour Multiple
(999, 79 and qQg; BUT NOT cqg and cqqq)

; . o o
We don’t see Quarks Don’t exist
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Small E

c

High-Energy hadronic processes are well described
through the interactions of constituent quarks

ocep—>eX) =~ > P oleg—eq)
g
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at large E (short distances)

Large at small E (large distances)
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at large E (short distances)

Large at small E (large distances)

Quark Flavour (u,d,s,c, b, t)

Flavour Independent

Flavour Conserving

Strong Interactions are { } COLOUR DYNAMICS

Weak Interactions change the Quark Flavour: FLAVOUR DYNAMICS
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