
SIMPLE HARMONIC 
OSCILLATYOR  





• For the harmonic oscillator ground state n = 0, the Hermite 
polynomial Hn(x) H0 = 1. Find (a) the normalization constant C0 

• (b) 𝑥2  

• (c) 𝑉(𝑥)  for this state. (Hint: Use the Probability Integral in 
Appendix B1 to compute the needed integrals.). 

 



Quantum Theory of the Hydrogen Atom 
 
• SCHRÖDINGER’S EQUATION FOR THE HYDROGEN ATOM 

 

 A hydrogen atom consists of a proton, a particle of electric 

charge e , and an electron, a particle of charge e  which is 1836 

times lighter than the proton. For the sake of convenience we 

shall consider the proton to be stationary, with the electron 

moving about in its vicinity but prevented from escaping by the 

proton’s electric field. 



 Schrödinger’s equation for the electron in three dimensions 
 



 The stationary states for particle 
in  3D box 
 







 Degenerate Energy States 

•   The ground state which n1 = n2 =n3  =  1, has energy 

 

 

 

• Whenever different states have the same energy, this energy level is 
said to be degenerate. 

 

 



Schrödinger’s equation in spherical polar 
coordinates 
Hydrogen atom: 

 multiplying the entire equation 

by r2  sin2 

 the partial differential equation for the wave function  of the 

electron in a hydrogen atom. 



  

𝑑𝑖𝑣𝑖𝑑 𝑏𝑦 𝑅ΘΦ 

  ml is the magnetic quantum number. 



  l is called the orbital quantum number 





 The fact that the direction of L  is quantized with 

respect to an arbitrary axis (the z -axis) is referred to as 

space quantization. 










