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What is the Higgs Boson and 
why do we care ?
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A God Particle ?!?
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Particle Content of the Standard Model
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The Standard Model of Particle Physics
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The Standard Model of Particle Physics

Introduced in 
1964
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Brout-Englert-Higgs Mechanism

François EnglertPeter Higgs
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The Higgs Field
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The Higgs Field
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The Higgs Boson
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The Higgs Boson
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How we found the Higgs Boson
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Velocity of Protons: 99.999999% of speed of light 

11000 cycles per second



 Where do the protons come from ?
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Proton source of the LHC

Taken from: http://cdsweb.cern.ch/record/1157734#04

http://cdsweb.cern.ch/record/1157734#04
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                                   Acceleration 

18

● At the LHC. radiofrequency (RF) cavities are used to accelerate particles:
○ RF cavities are basically resonators tuned to a selected frequency.
○ Charged particles injected into the electromagnetic field of these cavities receive an electrical 

impulse that accelerates them.
○ To accelerate a proton to 7 TeV, a 7 TV potential must be provided to the beam: 

■ In circular accelerators the acceleration is done in small steps, turn after turn.
■ At the LHC the acceleration from 450 GeV to 7 TeV lasts ~20 minutes, with an average 

energy gain of ~0.5 MeV on each turn.



                                     Magnets

● Quadrupole magnets are used to focus the 
beams (as they act on the beam like an 
optical lens).
○ Focusing in one plane, de-focusing in the 

other!
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● At the LHC superconducting dipole magnets are 
operated at B-field strength of 8.3 T over their 
full length
○ Forcing the particle beams to follow the 

circular pipes



The ATLAS Detector
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The ATLAS Inner Tracking Detector
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Discovery of the Higgs Boson
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The Higgs Boson Discovery
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Nobel Price for Physics in 2013

François EnglertPeter Higgs
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What we do nowadays 



Then Now





Search for heavy Higgs Bosons


