
Quantum Chromodynamics 

 

Elementary Particle Physics: 
theory and experiments 

Prof. dr hab. Elżbieta Richter-Wąs 

Follow the course/slides  from M. A. Thomson lectures at Cambridge University  



 

The Local Gauge Principle 

2 



 

3 



 

From QED to QCD 

4 



 

Colour in QCD 

5 



 

6 



 

Colour Confinement 

7 



 

Colour Singlets 

8 



 

Meson Colour Wave-function 

9 



 

Baryon Colour Wave-function 

10 



 

11 



 

Gluons 

12 



 

13 
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QCD vs QED 
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Evaluation of QCD Colour Factors 
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Colour Factors: Quarks and Anti-Quarks 
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Quark-quark Scattering 
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e.g. ppbar collisions at the Tevatron 
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Running Coupling Constants 
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Summary 
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Appendix A1: Electromagnetism 
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Appendix A2: Gauge Invariance 
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Appendix B: Local Gauge Invariance 
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Appendix C: Local Gauge Invariance 2 
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Appendix D: Alternative evaluation of colour factors 
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Appendix E: Colour Potentials 
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