Lagrange equation of motion
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No constraints are assumed —gi=x;and 7 = Vi

Lagrange function L=T-U T -kinetic energy, V — potential energy

Electric field is potential Z ” /; f/ /Y(

Magnetic field is not potential

Instead of - D N %/ /4

e 24 = ; ¥Fa 75
£ Z‘”V¢ - (f“\ — X £ :’7‘—? VA T"uz

Symbol “rot” means “curl”
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Lorenz gauge (Ludwig Lorenz) Coulomb gauge
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We introduce 4-vectors
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Lagrangian density
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Derivation of magnetic force (x component)
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Particle momentum
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Relativistic description

Field part — relativistic invariant — OK, kinetic part — modified to be invariant
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Constant o can be found from classic v << ¢ limit
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