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the  ELECTRO MAGNETIC force

the  STRONG force

the  WEAK force

Forces:
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Electro  Magnetic  Interaction
between  electrically  charged  particles 
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The  Yang-Mills  Field

C.N. Yang  and  R.L. Mills,  1954



C.N. Yang  and  R.L. Mills,  1954

The  Yang-Mills  Field
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Anti Neutrino

Just  as  planets  and  tennis  balls,
elementary  particles  may  have ...

Spin   !

Neutrino

And,  neutrinos  only  rotate  in  one  direction !



Multiplets
According to the Yang-Mills-theory
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Proton Lambda Antiproton

Pi-plus Pi-zero

The  hadronic particles …



The  Yang-Mills  Colour Field

Quantum  Chromo Dynamics
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The  Charm  proposal
(Glashow,  Iliopoulos,  Majani)
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The  GIM  Mechanism
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Graviton

Generation  I Generation  II
The  Standard  Model
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Gravitation

The  fourth  force:

Earth



A  brief  history  of  the  Universe
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Utrecht  University

The  End



spontaneous�symm�breakingSpontaneous��symmetry��breaking
(Brout,��Englert,��Higgs,��Kibble,��1964)
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GUT
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