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Chapter 2 

Wave Particle Duality, Probability, and 

 the Schrödinger Equation 
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Free space에  있는  wave는  시간이  지남에  따라  퍼져나갈  것이다 . 
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Schrödinger Equation 
free space에서 ,  
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Potential이  있으면 ,  
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Max Born, 
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Uncertainty Principle 
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이  것을  Bohr의  수소  원자모형에  응용하면 ,  

  r p⋅ ∼ =

 

2 2 2 2

2
0 02 4 2 4

p e eE
m r mr rπε π

= − −
=�

ε  

 

 

2 2

3 2
0

2 2

0
2

0 0
2 2

0
4

4

4 4 1

E e
r mr r

e
mr

cr
me mc e mc

πε

πε

πε πε
α

∂
= − + =

∂

=

= = =

=

=

= == =

 

 5



 

2 2 2 2 2 2 2

2 2
0 02 4 2 4

e m c eE
mr r m

mcα α
πε πε

− = −
= =�

= =  

   

2 2
2 2 2

2 2
mc mcmc 2α α α= − = −  

 

 

 

Conjugate Equation 
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∂ ∂
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= ⋅
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ψ ψ ψ ψψ ψ ψ ψ
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= − − +⎜ ⎟∂ ∂ ∂ ∂ ∂⎝ ⎠
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Generally, operators do not commute 

 [ ],A B AB B= − A  
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∂ ∂
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∫ ∫
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