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~50 Centers; ~600 Teachers



  

Topics



  

Models of Matter
●Paleozoic
●Thomson et al
●Quantum
●Fields
●Standard Model



  

Prehistory

https://www.youtube.com/watch?v=rNYeL-a1O1Q&t=190
https://www.youtube.com/watch?v=rNYeL-a1O1Q&t=440


  

Royal Society / Continentals



  

Roentgen, Becquerel, Curies, et al

● Particles & Rays!



  

JJ Thomson

● Atoms have structure!
● Cathode rays are particles!



  

Rutherford (Geiger/Marsden) 

● Nucleus!
● Early “Collider” Experiment



  

Planck, Millikan, Bohr, Einstein...

● Continuum → Quantum



  

DeBroglie, Schrodinger, Born

● Wave Theories



  

Heisenberg, Born, Jordan
●Quantum (Matrix) Mechanics
●Uncertainty!



  

Pauli, Dirac, Fermi, Anderson...

●New particles!



  

Difficult Questions
●Nucleus cohesion?
● Interactions?
●Patterns?
●Rules?
●Zoo?
● Infinities?



  

Zoo of Particles; People



  

QED, QFT, QCD, QLG...



  

Ahhh....



  



  

Detectors



  

Recall Rutherford
Components: Beam, Target, 

Detector



  

Cloud Chamber



  

Bubble Chamber



  

Spark Chamber



  

Experiment Types



  

Detector Pieces



  

Hadron Colliders



  

Detectors



  

CMS Interactive

https://cms-docdb.cern.ch/cgi-bin/PublicEPPOGDocDB/RetrieveFile?docid=97&version=1&filename=CMS_Slice_elab.swf


  

Event Display



  

CMS



  

ATLAS



  

ALICE



  

LHCb



  

The Gifts!



  

CMS!



  

Magnet Lab!



  

LHCb!



  

Ellis!



  

Steinberger!



  

Teachers!!



  

Fermilab!



  

Cosmic Ray Detector!



  

Fermilab Summer Camp!



  

Bardeen!



  

Internships!



  

More Internships!



  

Student Research!



  

More



  

More



  

Masterclass!



  

Student Internships!

SULI

SIST
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