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THE LAGRANGIAN AND HAMILTONIAN FOR ELECTROMAGNETIC FORCES
AND/OR NONINERTIAL COORDINATES

If the forces are e1ectromagnetic forces on charged particles, then
my = Q.E + qVX B. These forces are not conservative, in general.

Similarly, if the coordinate system is noninertial, the vector equation
of motion contains non-conservative "fictitious" force terms, so that
m¥y = F -lﬂA - 2MWXT - MWXT -mdx (DBxTF).

Since the forces are not conservative, there are no simple, scalar
potentials which can be used to eliminate the forces entirely from Lagrange's
equations. However, it turns out that we can use a combination of scalar
and vector potentials in both per]ems to eliminate the forces, writing the
Lagrangian in terms of these potentials alone.

In the electromagnetic case, we can write

-F:=--§.7<b-§—€ and §=—<§x
where A = A(R,t) is the vector potential, and ¢
potential.

We can use rectangular coordinates to explore the equations of motion,
since Lagrange's equations are independent of coordinates--so we do the

easiest coordinate system, but the result will be valid in any coordinates.
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In the case of a noninertial coordinate system, again using rectan-
gular coordinates for simplicity, we have
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