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Quark model
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STANDARD MODEL OF ELEMENTARY PARTICLES

nwxXIPCO

f up

mass 2,3 MeV/c’

charge %
spin 2
N J

CHARM
1,275 GeV/

NS

TOP
173,07 Gev/c

%
Y2
=

0
0
1
.

GLUON

J

P
DOWN

4,8 MeV/c?

STRANGE
95 MeV/c
A
Vs

Y5
)
J

~
BOTTOM

4,18 GeV/c
-5
Ya

L

( PHOTON

\

~
ELECTRON
0,511 Mev/c®

-1
2
J

" muon
105,7 MeV/c?
-1

Ya

N\ [

1,777 GeV/c

0
1

ZBOSON

91,2 Gev/c

ELECTRON )
NEUTRINO
<2,2 eV/c?

0
2
J

MUON
NEUTRINO
<0,17 MeVv/c?

0
Y2

.

TA
NEUTRINO
<15,5 MeV/c

0
Y2

W BOSON

1

80,4 Gev/c
+1

X

HIGGS BOSON
126 GeV/A

0
0

nwZounowmacrn




Beta decay

o o

Proton

Electron

Proton O —

Neutrino Neutron

Neutron

Electron

)

Positron
Positron energy spectrum from
5 beta decay of % Cu
39
EE
=
< w
25
T =
& §_ Q of the reaction
Y = 0.653 MeV
| | |
0 0.2 0.4 0.6
G- ~ 105 R .
F Positron kinetic energy in MeV




Non-Abelian gauge theories

ADA CARRIACOY 3
PETITE MARTINIQUE 2







Electroweak Lagrangian SU(2) x U(1)
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parton structure
of the nucleon







CD coupling

0.4

A A Deep Inelastic Scattering
oe e¢te— Annihilation

¢ Hadron Collisions

® Hcavy Quarkonia

=QCDh «aMZ)=0.1189%£0.0010

1
10 100

Q [GeV]

asymptotic freedom

2 ; hadrons




T — V. TN decay

>W/
D



%
>
©
3]
@

O

X
©
@
S




CKM matrix elements
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QCD
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strong coupling
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Strong physics problems

bound states
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Strong physics problems

bound states mass generation

SIS

10" 10" 10" 10™
r(m)




Strong physics problems




7tN scattering
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Baryon resonances (N*s and A*s)
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hadron states
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spinless particle scattering
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Dalitz plot of D' — K'7tr~.
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decay region
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scattering regions













scattering regions
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COMPASS @ CERN
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Unitarity

Sum of probabilities = X P, = 1




Conservation of probability

Sum of probabilities = 2 P,
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Outstanding theory issues

® Techniques of Amplitude Analysis

with scattering on the lattice




Outstanding theory issues

® Techniques of Amplitude Analysis

e Understand reaction mechanisms
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Outstanding theory issues

® Techniques of Amplitude Analysis

e Understand reaction mechanisms
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Outstanding theory issues

® Techniques of Amplitude Analysis

e Understand reaction mechanisms

e Unitarity and final state interactions
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Outstanding theory issues

® Techniques of Amplitude Analysis

e Understand reaction mechanisms

e Unitarity and final state interactions
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Analyses

e Isobar Model



Model-independent Analyses

e Beyond the Isobar
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