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Intermezzo QCD
QCD Lagrangian (physical fields)

Covariant derivative:

Gluon field: non-abelian coupling

self coupling

SU(3) group generators

SU(3) structure 
constants

vector coupling
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SU(3) Group Representation
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Three-Jet Event at PETRA

e+ e- → q q g
_Reaction:

 Hard gluon emission
calculable in pQCD
event topology 

 Soft gluon emissions
parton showers (non-pQCD)
high particle multiplicities
collinear emissions 
makes “jet” structure

 Hadronisation
long distance scale
formation of hadrons
from quarks and gluons
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Jet Rates (ALEPH)
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Running alpha
S
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Quark Spin
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Gluon Spin
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Fragmentation Effect
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QCD Color Factors

Theory:
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QCD Color Factors

G.Dissertori
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Quantum Chromodynamics
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Running of alpha
S

Distance

Energy

„Confinement“„Asymptotic Freedom“

~ Λ 
QCD
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Confinement
The force between two quarks is 50000 N !!!

consequence: free quarks or gluons are not observable

distance

binding energy
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