SCHROEDINGER EQUATION IN SPHERICAL POLAR COORDINATES
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Separate variables: 1. Assume (r,0,¢) = R(r) ©(0) () 2. Insert and divide by R(r) ©(0) d(¢)
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1 92® exponential if constant>0
But pecause @ must meet itself smoothly at ¢ = 0 and ¢ = 25w, ® must be

— 5 =constant =1 . . .
@ 2 { sinusoidal if constant <0

periodic/sinusoidal, and the constant must be the negafive of the square of an integer. Cal[quantum number 1]
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O(0) diverges unless Cg =0, -2, -6, —12, ... = [quantum number 2] and unless mg < 2.
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Assuming hydrogen—-atom U(r) = - e (i.e., electron—proton potential energy),
(]
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R(r) diverges unless E = — 2 (4212 4r;€e)2h2 nlz [quantum number 3] and 2 <n
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