Problem Set 2

Phys 7240
Due: Feb 3
1 Free Particle
The Hamiltonian of a free particle in 1D is given by
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1. Compute its Green’s function by using the formula
G(z,xo;t Ze Entap ()07 (20) (1.2)
2. Check that 0G 20
815 = w, T > X, (13)
that
G(z,x0;0) = d(z — z0), (1.4)
and that ~
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3. Check that
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2 Harmonic Oscillator

The action for a harmonic oscillator is given by

S:;/OTdt [mi? — w32 2/ dt{ l mdt2+w]x}. (2.1)

In this problem you will calculate the Green’s function of the Harmonic oscillator between
the points z(0) = 0 and z(7") = 0, G(0,0;T), using the approach of operator determinants.

G(0,0;T) (2.2)
\/det md1t2 +w0>

1. Find the eigenvalues of the operator
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