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What is a particle?



Particles



Fundamental Forces



Elementary Particles

• Three types:

• Fermions: matter particles

• Bosons:   force carriers (“exchange particles”)

• Higgs:    special guy


• Difference lies in spin
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• Four fundamental forces:

• Electromagnetic:  exchanged by photon
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• Gravity:             exchanged by graviton



Elementary Particles
• Two types of matter particles:


• Leptons:  electrons, muons, taus, and neutrinos

• Quarks:  don’t exist alone, but combine to form 

hadrons (composite particles) 

• Four fundamental forces:

• Electromagnetic:  exchanged by photon

• Weak:              exchanged by W+, W-, Z0


• Strong:             exchanged by gluons

• Gravity:             exchanged by graviton

Three very cool and quantisable and not ‘totally ignorable’



Particle Properties

• Every force comes with an associated charge. If a 
certain particle does not have this charge, it will 
not interact with this force.


• Electromagnetic charge

• Weak hypercharge

• Colour (strong force)


• Fermions come in 3 families, the difference 
between the families being the mass.
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Statistics!
Higgs found!

Black box:

Can be everything; we don’t know (Higgs, photon, gluon, ….)

Use statistics and probability to peek into process



It walks like a Higgs…
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Basic Bricks of the Universe

String Theory?
Nah..



This is one of many open questions

left to be explored…



Thank you for your attention 
 

Questions? 
 

=>     frederik@cern.ch 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