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Harmonic Oscillator

Let us use the variational method to make an approximation of the ground state

energy of a harmonic oscillator
% d?> 1

H= ———— - 2.2
2mdx2+2mw x

The boundary condition in this case is that the wave function must vanish at +o.
One such function is

With this,
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Harmonic Oscillator

Now
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Harmonic Oscillator

The first term is
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The second term may be evaluated using Gamma functions
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Harmonic Oscillator

To optimize, we set

32 =0
This yields
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This gives
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which is the exact value of the ground state. | b
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