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Quantum Electrodynamics (QED) – Richard Feynman
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How QED Explains:
What charge actually is



Force dropping off over distance



How accelerating a charge causes it to radiate actual photons
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The Yukawa Particle:						

[image: ]

[image: ] [image: ]

[image: ]


Annihilation:
[image: ]
(Write down what the axes mean, and why the positron is going backwards in time)


[image: C:\Documents and Settings\622murray.TTSDCIM\Desktop\Table32_2.JPG]
Bosons (Integer spin)




	Gauge Bosons (Spin 1)




	Scalar Boson (Spin 0)




	Mesons (Even # of Spin ½)




Fermions (Non integer Spin or Spin 1/2)



	Leptons
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	Bosons




	Quarks
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Type Relative Strength  Field Particle

Strong Nuclear 1 Gluons
Electromagnetic 1072 Photon (y)
Weak Nuclear 10 W=and Z°

Gravitational 10738 Graviton?
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Particle Anti- Rest Mass

Category *Name Symbol particle Spin  (MeV/c?)
Gauge  Photon v Self 1 0
bosons W W W 1 80.33 x 10°
Z; Z et o L 9119, %10
Leptons  Electron 5 et H 0511
Neutrino (¢)  » 7 0(<7.0 x 10
Muon n u 1057
Neutrino (1) v, 0(<0.17)*
Tau b 1777
Neutrino () v, v, 0(<24)*
Hadrons (selected)
Mesons  Pion mh 0 139.6
o Self 0 1350
Kaon K& e kG000 493
& K¢ 0 497.7
K K} 0 497.7
Eta 7 Selft 0 547.5
and others
Baryons Proton H 938.3
Neutron 939.6
Lambda 11157
Sigma 1189.4
11926
1197.4
Xi 13149
13213
Omega 1672.5

and others
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