Harmonic oscillator 1
Let V(x) be the potential energy for a harmonic oscillator.
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We seek (x,t) that solves the Schrodinger equation
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The solution is
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where n =0,1,2,... and (), is the normalization constant

o =1 (=) N
Vonn! \ mh mw

By inspection of the time exponential in ), (x,t) we find that
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Hence ¢(z,t) also solves the time-independent Schrodinger equation
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where for the harmonic oscillator
E, = hw (n + %)

The time exponential of 1, (z,t) cancels in (1) hence ¢, (x) is also a solution where
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By convention a factor of (—1)" is included.

2 ar 2
- o (57 25

dx™
This factor cancels in the Schrodinger equation so it is not really needed.
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https://georgeweigt.github.io/examples/harmonic-oscillator-1-demo.html

