
VA QuarkNet Center
October 28, 2023



The Standard Model

of  Particle Physics

Josh Erlich

QuarkNet workshop


October 28, 2023



The Periodic Table of  Elements

Mendeleev (1871)



The Periodic Table of  Elements



Ernest Rutherford’s Atom (1911)



Inside the atom



Particle discoveries galore!



Modern Day Colliders

Jefferson Lab



Modern Day Colliders

CERN
Conseil Européen pour la Recherche Nucléaire



The Particle Zoo
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Proton Neutron

The Standard Model



The Periodic Table of  Elements





Many particles contain quarks, but some particles are 
fundamental (as far as we know).



Particle Interactions



The Particle Zoo
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Proton Neutron

The Standard Model



Higgs to the rescue!
(and Brout, Englert, Guralnik, ...)



The Higgs Field and Mass



The Higgs Boson

Just as photons are particles of  the electromagnetic 
field, Higgs bosons are particles of  the Higgs field.



The Particle Zoo

=

5% of  the energy in


the universe
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Proton Neutron

Everything we 
understand in the 

universe is made of  
these


