The Rigid Rotor Problem: A quantum
particle confined to a sphere
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Particle on a sphere
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ﬂ Particle on a sphere
v(6.9)=7(6.9)=0(6) (o)

-n*l 1 9( . 0 1 9 -
2] _sin@ 20 (Slneﬁj + sin 6 a¢2 ] Y(99¢) - EsphereY(0’¢)

Looks |ik> h—lszY(Q,(D) = AY(0,¢) A= % sphere
L

— —— & LZ2notlz?

21

,1 d(smeij : 0(0)=-40(6)
_sm@ do dao

sin® @




@ Legendre’s equation (m = 0)
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* Change variables: z = cos0, P(z)=0(0) (see text)
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@ Series Solution of

Legendre’s equation (m = 0)
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* Try an infinite series:

* Perform derivatives and plug in:
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e Write out the first few terms of the first sum



@ Series Solution of

Legendre’s equation (m = 0)
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Legendre’s equation (m = 0)
Recurrence relation
* Magic part!
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* All evens related; all odds related




Legendre’s equation (m = 0)
The series must be finite!

If the series is not finite, the polynomial blows up (check ratio for large n)
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