11) Angular momentum of atomic systems 04/25/2005
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And by rotating the coordinate system, x, = " — = ° —
y and z can be interchanged leaving also [L, Lx] 0, [L, Ly] 0
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Schematic view of angular momentum

[L?,L]=0
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angular momentum.

There is a complete set of functions in which the square of the angular
momentum is simultaneously specified with one of the components of the

o

If Lz is a quantized
value, so is —Lz for 0
symmetry reasons.

While the angular momentum
vector and its z component are
specified, the orientation in the x-
y plane is smeared out.
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Eigenfunctions for L, and L2

L°Y = -7 %,nl—“%(sinﬂa%ww@%wg
LW=-inZW

Simultaneous eigenfunctions must depend on 7, @

Indexing of the eigenfunctions: Y,.(Z,9)

So that any function can be written as superposition:

P(J.¢)= AnYin(,9)

Choice of the indexes:

Eigenfunction of L, |:ZYIm =nmy,

Im ?

: : _ - .
Eigenfunction of L2: | Y =rE()Y
What are the eigenvalues &(1)?

mllZ
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Y= f ()™
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Properties of Eigenfunctions of L, and L2

Simultaneous eigenfunctions of L, and L2 are

Y (9,¢), 10{012..}, mO{,...,

and have the eigenvalues I:ZYIm =rl(1 +1)Y

LY, =amY,,

L2, = L_[1?f —sind & (sindF f)le"’
f(ﬁ)Dsm J
1°f —sind 2 (dndS f) =1*f —sind L (sindcosd;Z f)
=[12sin23+1sn? 9] f =1(1 +1) f
LY, =ilY, — Y, = f(9)e"
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Vector model for angular momentum

IL|=aI(1+2) =56

While the angular momentum
vector and its z component are
specified, the orientation in the x-
y plane is smeared out.
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Some spherical harmonics Y, m=-0 04/25/2005
Yin(@.8) =R, (9)e™

'@3.9) =¥ (2.9)

The
RW(?)

are simple polynomials
of sin and cos.

Function expansion:

(@H=3 5 AN(.9)

m=—I|
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