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The Rigid Rotor Problem: A quantum
par8cle confined to a sphere

Reading: McIntyre 7.6
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Summary

• So far:
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Par8cle on a sphere
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Par8cle on a sphere
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Legendre’s equa8on (m = 0)

• Change variables: z = cosθ, P(z)=Θ(θ)   (see text)
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Series Solu8on of
Legendre’s equa8on (m = 0)

• Try an infinite series:
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• Write out the first few terms of the first sum

• Perform deriva8ves and plug in:
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Series Solu8on of
Legendre’s equa8on (m = 0)

• Let p = n ‐ 2 ; n = p + 2
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Legendre’s equa8on (m = 0)
Recurrence rela8on

• Magic part!
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• All evens related; all odds related
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• Each coefficient of zn is zero => recurrence rela8on
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Legendre’s equa8on (m = 0)
The series must be finite!

• If the series is not finite, the polynomial blows up (check ra8o for large n)
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• These special values of A give Legendre polynomials.

 An8cipated this!
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