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1. Rotational symmetry
Consider the trivial fiber bundle 7 : M x Q — M with M = R and Q = R* and a
Lagrangian
L = L(6apq%q%, 605¢*¢%)dt € QYO(J®(E)),

which depends only on the squared distance 8q5q*q” from the origin of R* and the
square 8qp¢%¢® of the velocity.

(a) Calculate dy L and EL.

(b) Show that EL — dy L = dgn is dg-exact and determine 7.

(c) Calculate the prolongation pr X of the evolutionary vector field X = w%,q%d,,
where w is a constant, antisymmetric matrix, dgpw’e + dapw®e = 0.

(d) Show that X is a symmetry of the Lagrangian.
(e) Calculate the conserved current 1 corresponding to X.

(f) Use the Euler-Lagrange equations to check that 1 is indeed conserved.



