MATH431 - Modern Particle Physics
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using the standard non-relativistic Schrédinger equation.

+ divj =0,

2. (i) The Lagrangian density for a real scalar field is given by
Lo = 3(9¢)* — ym°¢”
Show that the Hamiltonian Hy is given by
o=} [16°+ (Vo)? + mPe?ld.
(ii) Show that if we take the usual canonical commutation relations,

[b(x, ), m(x', )] =ihd(x — x'),
[¢(X7 t)? (z)(xlv t)] =0,
[W(Xv t)? W(le t)] =0,

the equations of motion are obtained from

ih¢ = [p, Hy] and ihir = [r, Hy) .

(iii) Consider the Lagrangian density

L=Lo+Ly,
with \ N
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Derive the equation of motion from
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