PHYS 612 Solution Set # 9 Fall 2006
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So we have
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and the boundary condition is that the wavefunction vanishes on the sphere,
Y =0 for r = a.

This is already self-adjoint, and can be written in “standard form” (just
multiply through by r?):
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and we can just read off the coefficients:
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The bound on the lowest eigenvalue is, using u(z) = 1 — (z/a)? and so
u' = —2x/a?,
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The numerator evaluates to 4a/5 and the denominator works out to 8a®/105,
so that
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The exact result is only about 6% lower — not bad!



