Moreon Angular Momentum
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Eigenfunctions of 13,

First, [LZ, L%p]:o so eigs. of L, areeigsof L2
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So eigenvalues of L, are mn, m=0, £1, +2,...

(recall plane rotor-- %mez )
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U,(af )=R" (cosq )% --Spherical Harmonic

where the eigenvalue equation for U, is
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Solutions are known—Associated L egendre Polynomials

And L =#%¢(¢+1), ¢=0,12,... and - /£ mE/.
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Summary so far:
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Orthonormality

(UI ¢naIU£m> =d;gdmen-

2 1 *
Gt §,d(005a) U andUim = dramen
(spherical polar coordinates. dxdydz=r?drd(cosq)df )

Integral over f isstraightforward.
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Physical rationale for inequality - m£ ¢ £m
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Vector of magnitude ¢ has a z-component given by ¢z sing which has arange
classically of - ¢z to ¢n (0£q £p).

Remarks: For each value of ¢ there are 2/+1 values of m; there are 2/ +1 spherical
harmonics.

¢ =1 in detall:

Uy(@,f) = R(cosq) =% /6 cosg
= R (cosn) = - Rcos) &
U1,+1(q f ) - RI(COSC])\% ) U1,- 1= Rl(cosq)@

asinge" asinge’ "

Normalization | —
(U, +U,,) =1%(U, . + U, ) factor

So, ﬁ%) is till an eigenfunction of 2. but not of L.

Why consider thislenear combination? It'sredl, i.e., asinqcosf ° R
(x =rsing cosf )

More on Angular Momentum, p3



U,,- U.
- 1\/§U1’ ~asinqcosf ® R (y=rsingcosf )

These orbitals are used in discussions of bonding.
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