Force carriers

Particles
Force Mass Spin carrying Range Interaction  Coupling
Interaction carrier (GeV/c?)  (h) Source charge (m) time (s) constant
Strong gluon 0 1 color charge q, 10— [ o = |
Electromagnetic  photon 0 1 electric charge ¢, e, ., 7, W+ % 1§ o = 1/137
Weak w=,Z° 80,91 1,1  weak charge q. € T, 11 107 a =107
W+, Z° to 10~
Gravity graviton 0 2 mass g; € [LsT, V, % ? N Jip+e
Wi’ ZO
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Neutron decay

udd = vud + W~ —= wud + e~ + U,.




Standard model

three generations of matter interactions / force carriers
(fermions) (bosons)
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