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Lagrangian of pointparticledynamics

relativistic version
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Momentum
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The Lagrangian for a pointparticle in an

electromagnetic field charge q
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In the non relativistic limit
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Hence the equations of motion are
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Dynamicsofchargeparticlesinanelectromagneticfid

1 Uniform static magnetic field relativistic

Equations of motion
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Solve using the complex velocity

physical velocity is the realpart
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Take realparts
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Eto
Method transform to a new reference frame K

such that either Éo or 5 0

The frame K moves with velocity of with respect
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Now we solve
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When you return to frame
K there is an

additional uniform drift calledthe ÉxB drift

in thedirectionof B which is 1 to É B fields

The drift is independentof theelectriccharge
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Dynamicsofachargedpartidenithintrinsicspin

chargedparticles such as theelectron or proton are

alsopointmagneticdipole
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In an externalmagnetic field B

torque T
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Howdoes thisgeneralize to an arbitrary
reference frame

We shall introduce a spin four vector SM
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