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Chapter 7 

Angular Momentum 
 
 

L r p≡ ×  

 the definition of Angular Momentum 
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Angular Momentum의  “ladder operator”를  다음과  같이  정의한다 .  
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 ( ) ( ), ,l mr Yφ θ φ⋅ : Laplace equation의  solution 
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 계산상  편의를  위하여  eigenvalue를  위와  같이  설정한다 .  
 
  

 

( ) ( ) ( )

( ) ( )

( )

, ,

, ,

,

, ,

, ,

,

z l m l m l m

l m l m

im
l m

L Y Y m Y
i

Y im Y

Y e φ

, ,θ φ θ φ
φ

θ φ θ φ
φ

θ φ

∂
⋅ = = ⋅

∂
∂

θ φ

∴ = ⋅
∂

∴ ∼

 

  
( ) (, ,

2

, ,

1
l m l m

im

Y Y

e π

)2θ φ θ φ= + π

∴ =
 

   m is integer. 
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     ( ) ( )2
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  ( ), ,l mL Y θ φ± ⋅ 은  
2

L 의  eigenfunction이다 .  
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  ( ), ,l mL Y θ φ± ⋅ 은  zL 의  eigenfunction이다 .  
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 ( )( )2 21 0l l m m= + − ∓ ≥  

 5
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   m의  개수 : 2l+1개  
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  m의  최대값은  l 
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