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~50 Centers; ~600 Teachers



Topics

●The Standard Model

●Detectors

●Fermilab Happenings

●Stuff for Teachers to Do



Prehistory



Roentgen, Becquerel, Curies, et al

●Particles & Rays!



JJ Thomson

●Atoms have structure!

●Cathode rays are particles!



Rutherford (Geiger/Marsden)

●Nucleus!

●First “Collider” Experiment



Plank, Millikan, Bohr, Einstein...

●Continuum → Quantum



Schrodinger, DeBroglie, Born

●Wave Theories



Heisenberg, Born, Jordan

●Quantum (Matrix) Mechanics

●Uncertainty!



Pauli, Dirac, Fermi, Anderson...

●New particles!



Zoo of Particles; People



QED, QFT, QCD...



Coherence





Detectors



Recall Rutherford

“First particle collider experiment”



Recall Rutherford

Components: Beam, Target, 

Detector



Cloud Chamber



How do you get circles?



Bubble Chamber



Spark Chamber









Experiment Types



Detector Pieces



CMS



CMS



My view of the CMS 
detector in July 2011

Beam pipe is orange 
tube at far right

CMS



Detectors







CMS Interactive
B

https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=4172&filename=CMS_Slice_elab.swf
CMS_Slice_elab2.swf


Event Display



New on the Prairie



LBNF / DUNE





Dark Energy Survey





MKIDs for Astronomy



Muon g-2 Experiment



HGCal Upgrade to CMS



SPT-3G



What Can QN Offer Teachers?



RET



REU



Data Camp



Cosmic Ray Detector



CERN


