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Consider a particle of mass m in a one-dimensional
harmonic oscillator potential with fundamental frequency
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(a) Show that the Hamiltonian can be written as:
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(b) Using your answer from part (a), find the ground
state energy of the harmonic oscillator.

(¢) To second order in perturbation theory, find the cor-
rection to the ground state energy when the pertur-
bation

V =aX?
is added to the system.
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[i1) Find second ovder: energy convection
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