QFT: Problem Set 4

Instructor: Sudipta Mukherji

1. The Lagrangian for harmonic oscillator is
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The propagator can be written as
Ulwa, tosan, tr) = Alts — t1)er 5,

where S was calculated in the class.

Now using the fact that U satisfies time-dependent Schréedinger equation or using
U(ny t27 T, tl) — / U($27 t27 xlv t/)U(.’E/, t/a X1, tl)dll?l,

show that
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2. The propagator satisfies
W@ 1) = /U(a;',t’;:c,t)w(x,t)dx.

Verify this for harmonic oscillator with ¢ (x,t) as the ground state wave function
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Y(x,t) = (%)Zexp (— %xQ - %wt).



