CHAPTER 7. THE CANONICAL EQUATIONS §40 PROBLEM 2.

PROBLEM 2.

Find the Hamiltonian for a particle in a uniformly rotating frame of reference.

SOLUTION: Let v =1 be the velocity relative to a frame rotating with constant angular velocity €
about a fixed origin. The inertial velocity, expressed along the rotating axes, is v + € x r. Thus, the
Lagrangian is

1
inm(v—i—ﬂxr)Q—U,

and the canonical momentum is

L
p:g—v:m(v+ﬂxr).
Consequently,
v=L _qaxr
m
The Legendre transform gives
H=p-v—-1L
2
(P o)
2m
2
:2p—m— (rxp)+U,

where we used p- (2 xr) = Q- (r X p). Here, p is the canonical momentum, rather than mv.
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