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Equations of motion in cylindrical coordinates
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The relativistic Lagrangian is L = —m002\ /1 — — +qv-A—qop
C

Let us use the cylindrical coordinates

Vv =0T+ 190 + v,z =717 +r00 + 27 ,

A(r,0,z) = Af + A0 + A7 |
¢ =¢(r,0,z).
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L= —moc2\/1 _ 7“62 R + q(TA, +10Ag + 2A,) — q¢
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Equations of motion in cylindrical coordinates
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The generalized momentum has then components: P = Er moyT + q A,
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Equations of motion in cylindrical coordinates
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Equations of motion in cylindrical coordinates
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Equations of motion in cylindrical coordinates

We first need to express the electric and magnetic fields in terms of the vector and scalar
potentials in cylindrical coordinates
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Equations of motion in cylindrical coordinates
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Equations of motion in cylindrical coordinates

So the first equation (along r) becomes:

d : '
@(mwv’“) —moyr” = q(E, + r0B. — :By)

Proceeding in a similar way for the others:

1d : . :
;&(mow%’) = q(Ey + 2B, — B.,)

d . . :
mg72) = g(B. + 7By — 108,
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Hamiltonian In cylindrical coordinates

P =mv+qA H:\/mgc4+c2|P—qA|2+q¢
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Hamiltonian In cylindrical coordinates
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