The angular momentum
Analysis of angular momentum

Suppose a particle move at a distance (r) from the center of
force with velocity of v' around the axis pass through this
point as shown in the figure(6.1).
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Figure (6.1) Directions of angular momentum
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Where P is the Linear momentum and the direction as
a tangent of Curvature path of particle.

Angular momentum in Cartesian coordinates
By using the quantum formula of linear momentum P
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* This means that the components of the
angular Momentum as in the following
formula.
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 Equation(6.6) represents the quantum
formula for angular momentum components



Solved problem: find the commutator of [L,, Ly, |
Solution: [f,x , Zy] =1, Zy - Zy Zy
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Use the same method to test your understanding to proving the following
[Ly,,L,] =Ah Ly .....(6.8)

[Ly,Ly] =AR Ly .....(6.9)

[Ly,Ly] =ARL, .. (6.10)

[L,,Ly] =—ARL, (6.11)

[Ly,L,]=—Ah Ly .....[(6.12)

PP=LL=L%+12+1% ...(6.13)



A42,B] = A(AB — BA) + (AB — BA)i = A[A,B]+[A, B]

Solved problem: find [L?, L, ]

[L?,L,] =L?L, —L,L?

= (L2 + 15+ L2)(Ly) — (L)(L2 + 12 + L2)
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By the other method, we can prove [zz ,Ix] = Zero

|13 L] + (L%, L] = Ly|Ly, Ly| + [Ly, Ly|Ly + Ly|Ly, Ly]

+|Ly, Ly|L,

and we have |L, ,Ly| =—ARL,

Ly, Lyl =AAL,

= —AhLy,L,—ARL, Ly, +ARL, L, + ikL, L,
= zero
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* By same procedure we can prove the following

- |L2,L,]=0
* :LZ'Ly: =0
« [L?,L,]=0

* The angular momentum in spherical
coordinates
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Figure (6.2) angular
momentum in spherical
coordinates
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X = rsinf cos®
y = rsind sin® ... ... ... .....(6.14)
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Test your understanding by proving the following
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L,=—Ah (XE — E) in the Cartesian coordinates



LZ__Aha_(Z)

—A h (Sm@ cot@ — — COS (D 6(2))

|
|
>
(NS
——
p—
Q
N

sin20 002  sin@ 00

 9x2 | 9y2  9z2

2
ol (L2 (e0) L
r2 or \r? or or h2r?2

« =AHh (San) — + cos @ cotf i) (in the

L 9 (SmH aa_o)]



