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Modern Physics (Phys. IV): 2704

Professor Jasper Halekas
Van Allen 70
MWF 12:30-1:20 Lecture
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Schrodinger Equation for Hydrogen
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Laplacian in Spherical Coordinates
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Concept Check

Given an equation f(x) = g(y) that is true for all
values of the independent variables x and y,
what *must* be true of the functions f and g?

Bot
Bot
Bot

n functions are equal to zero
n functions are polynomials

n functions are constant

This equation cannot be solved
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Azimuthal Wave Function
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Azimuthal symmetry of wave

functions

Azimuthal wave function em¢
Azimuthal probability density em®em® = 1

Probability of finding electron is azimuthally
symmetric for pure wave function

Same as for the circular orbits of the Bohr
model!
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Legendre Polynomials

associated legendre functions (normalized)
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Table 6-2

m
The First Few Associated Legendre Functions Pll l(x)

0
Po(x) =1
0
P4(x) = x = cos®
P;l(x) =v1 - x2 = sinp
Pg(x) = 1/2(3x2 - 1) = 1/2(3 cos2 @ - 1)
P_;(x) =3xVy1-x2 =3 cosd sind
Pg(x) =3(1-x2) =3sin29

1/2(5x3 - 3x) = 1/2(5 cos3 6 - 3 cos 6)

Po(X)

1
P3(x) 3/2(5x2 - 1)(1 - x2)1/2 = 3/2(5 cos2 6 - 1)sin 6
Pg(x) = 15x(1 - x2) = 15 cos 6 sin2 @

3
Pg(x) = 15(1 - x2)3/2 = 15 sin3 @

Not normalized




Spherical Harmonics
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Angular Probability Density
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