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SP425 – Study Guide for Test 4

Elementary Particles

1. The Basics

Fundamental Objects

leptons

quarks

Fundamental Interactions

QED

QCD

QFD

2.  Evidence for Quarks & Gluons


2 & 3 Jet Events


R-ratio


Deep Inelastic – Momentum Distribution

3.  Feymann Diagrams

4.  Potential Models of two quark bound states

5.  Confinement -- Non-Observance of Isolated Quarks

Quantum Distribution Functions

1.  Boltzmann

2.  Bose

3.  Fermi

4.  Detailed Balance

5.  Bose Condensation

6.  Superfluidity

7.  Photon Gases

Solid State / Condensed Matter

1.  Ionic vs Covalent Bonding

2.  Molecular, Ionic, Covalent, Metallic Solids

3.  Band Structure


causes


energy gaps


temperature effects


conductors, semiconductors, insulators


doping

4.  Electron Models


Free-Electron Model


Density of States


‘Nearly-Free’ Electron Models


Effective Mass


Brillouin Zones

5.  Temperature Dependence of Resistivity


Insulators


Conductors


Superconductors



BCS



Cooper Pairs



Type I



Type II




vortices



Meissner Effect



SQUIDs and Josephson Junctions

