Quantum angular momentum

For [ =1 and [ = 2, find the eigenfunctions of L, where

L, =1h (sin ¢% + cos ¢ cot 9%)

In other words, find the eigenfunctions v ,,, such that L, = mh, .

Using ladder operators we have

h _
LY = %(L+ + L)Y m = 5 ( ZrmYZ,mH + Cl7mYl,m—1)

where

Hence for [ = 1 we have

L.Yi, Yia
LYo | =hM; | Yip
L;Y1 Yi
where
0 ¢y 0 0 1/vV2 0
M, = % a0 g4 |=|1/V2 0 1/V2
0 ¢o O 0 1/V/2 o0
The following x,, are the eigenvectors of M, where m is the eigenvalue.
T = (% \/LQ %)T, M,z = 14
Ty = (—\/L§ 0 \%)T, M,xo =0
ea= (-4 & -1) My =2,

For eigenfunctions 11 ,, we have



Hence
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The following x,, are the eigenvectors of M, where m is the eigenvalue.
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For eigenfunctions 1y ,, we have
w2,m:xm'

fobg = 21}2

M,x1 = x1

Moxo=0
Mx(L'_l = —T

Mxl'_g = —QZE_Q

o = O O O




Hence

P22 iY22+1Y21+ \\//_—Yio—F;YQ 1_|_leY2 -2,
oy = —%Yw - %Ym + %3/2,—1 + %YQ,—%
P20 %YQQ ;Y2,0+ %YQ 25

o 1 = —%Yzz + iyz 1— %3/2,—1 + %Yz 2

o _9 = —iYQ,z + ; 2,1 — %Yzo + % inz,

Lo = 2hapa o

Lytpoy = by

Lo =10
Lytpg 1 = —hipy 4

Lytpg o = —2ha)y o



