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The particle scale 
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The current picture 
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Matter... +  force carriers... 

photon (γ) 
W± 
Z 
gluon (g) 

+ relativity + quantum mechanics + symmetries... 
=    “The Standard Model” 

•    almost certainly incomplete 
•    no gravity yet 
•    25 free parameters (!) 
•    agrees with all experimental observations! 
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The Large Hadron Collider (CERN) 
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The ATLAS experiment at the LHC 
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The ATLAS detector during installation 
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A simulated ATLAS event 
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An example using invariant mass 
A proton-proton collision can 
results in many photons. 

For each γγ pair, compute 
invariant mass: 

and enter value in histogram. 

A particle that decays to γγ shows 
up as a peak at that particle’s mass: 


