
Physics 402 
Prof. Anlage 

Discussion Worksheet 
 
WKB Approximation applied to the Harmonic Oscillator.       Find the eigen-energies 
of the bound states of a 1D harmonic oscillator (𝑉𝑉(𝑥𝑥) = 𝑚𝑚𝜔𝜔2𝑥𝑥2/2) using the WKB 
approximation. 
 
Hint 1: WKB for finite well with classical turning points at 𝑥𝑥1 and 𝑥𝑥2: 
∫ �2𝑚𝑚(𝐸𝐸 − 𝑉𝑉(𝑥𝑥′)) 𝑑𝑑𝑥𝑥′ = 𝜋𝜋ℏ�𝑛𝑛 − 1
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 with 𝑛𝑛 = 1, 2, 3, …. 

 
Hint 2: Total energy 𝐸𝐸 = 1
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 𝑚𝑚 𝜔𝜔2𝐴𝐴2, where ±𝐴𝐴 are the classical turning points. 

Hint 3: ∫ 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃+𝜋𝜋/2
−𝜋𝜋/2  𝑑𝑑𝜃𝜃 = 1

2
 𝜋𝜋 

 
 
 
 
 

anlage
Highlight




