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Size of things





CERN's mission: to build particle accelerators

Accelerator chain at CERN, a complex business







LHC Experiments









ATLAS Cavern



Building CMS





























Mass Ratios of Elementary Particles (MeV)

Lepton Neutrino Quark 1 Quark 2

1st Family 0.5 0 3 6

2nd Family 106 0 1300 100

3rd Family 1800 0 175000 4500

Lepton Neutrino Quark 1 Quark 2

1st Family 1 0 1 1

2nd Family 212 0 433 17

3rd Family 3600 0 58333 750

Lepton Q1/Q2 L/(Q1/Q2)

1st Family 1 1 1

2nd Family 212 26 8

3rd Family 3600 78 46



Basic Forces and their Carriers

Strong Force: Gluon

Electro-Magnetic Force: Photon

Weak Force: Bosons (W, Z)

Gravitation:
Falling apples, orbiting Moon

Relative strength ~ (1/1038)

Graviton

No mass (?)



































CERN
European Organization for Nuclear Research

• Founded in 1954 by 12 countries

• Now:   22 member states,  5 + 2 observers (jp, ru, tr, us, EU, Unesco)

• More than 7000 users from all over the world

• ~1000 Meur / Year budget

1954: Convention establishing the Organization - original signatures 2007: The 20 member states
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QM describes physics phenomena 

at very small distances

1) Objects described with a wavefunction WF

2) The WF fills the entire (Hilbert) space
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