Physics 402
Spring 2019
Prof. Belloni
Discussion Worksheet for May 8, 2019

1. Variational principle and the 1D harmonic oscillator. Make a guess for
the ground state wavefunction of the 1D harmonic oscillator as a simple
parabolic function:
A(a’-x?) for|x|<a
V(0= {O for [x| > a
As a first step, sketch the potential and wavefunction, and then find the
normalization constant A.

2. Using the above wavefunction and the length scale “a’ as the variational
parameter, find an upper bound for the ground state energy of the 1D

harmonic oscillator.
Partial answer: the value of a that minimizes (H) is a* = 3?51
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