Quantum Field Theory Spring 2008 Problem set 1, 21.2.

1. Consider the Lagrange density of a complex scalar field
L= 0,6"0" — m*6"6
where ¢ = ¢1 + 195 € C.

a) Show that you obtain the correct equations of motion if you consider ¢
and ¢* to be formally independent functions, i.e.
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(+ the hermitean conjugate) gives identical equations of motion to the
ones obtained using independent components ¢; and ¢,.

b) Show that £ is invariant under transformations ¢ — ¢, ¢* — e ?¢,
0 constant. Calculate the corresponding Noether current (consider in-
finitesimal transformation).

2. Show that T = H.
3. Show that
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Use this result to directly solve the time evolution of the operator &y(t) for
harmonic oscillator: thus, defining

evaluate



