






















The Effective Potential Depends 
on the Angular Momentum

=> Series of Nested Wells

Series of States in each Well
Ground, 1st, 2nd, 3rd, ... excited







Fig. 13.14. Radial eigenfunctions Rn�(ρ) for the electron in the hydrogen atom. Their zeros
are the n − � − 1 zeros of the Laguerre polynomials L2�+1

n−�−1(2ρ/n). Here the argument of the
Laguerre polynomial is 2ρ/n with n being the principal quantum number and ρ = r/a the
distance between electron and nucleus divided by the Bohr radius a.
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A hydrogen atom lost its electron and went to
the police station to file a missing electron
report. He was questioned by the police:

"Haven't you just misplaced it somewhere? Are
you sure that your electron is really lost?"

"I'm positive." replied the atom.
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Probability Distribution for
the 1s Wave Function
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Radial Probability Distribution
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Probability Distribution
 square of the wave function
 probability of finding an electron at a given

position
    Radial probability distribution is the

probability distribution in each spherical
shell.
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Two Representations of
the Hydrogen 1s, 2s, and
3s Orbitals





Fig. 13.15. Radial eigenfunc-
tions Rn�(r), their squares
R2

n�(r), and the functions
r2R2

n�(r) for the lowest eigen-
states of the electron in the
hydrogen atom and the low-
est angular-momentum quan-
tum numbers � = 0, 1, 2.
Also shown are the en-
ergy eigenvalues as horizontal
dashed lines, the form of the
Coulomb potential V (r), and,
for � �= 0, the forms of the ef-
fective potential V eff

� (r). The
eigenvalue spectra are degen-
erate for all � values, except
that the minimum value of
the principal quantum num-
ber is n = � + 1.
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1s, 2s, 3s, 4s, 5s



2p, 3p, 4p, 5p



3d, 4d, 5d



Fig. 13.15. Radial eigenfunc-
tions Rn�(r), their squares
R2

n�(r), and the functions
r2R2

n�(r) for the lowest eigen-
states of the electron in the
hydrogen atom and the low-
est angular-momentum quan-
tum numbers � = 0, 1, 2.
Also shown are the en-
ergy eigenvalues as horizontal
dashed lines, the form of the
Coulomb potential V (r), and,
for � �= 0, the forms of the ef-
fective potential V eff

� (r). The
eigenvalue spectra are degen-
erate for all � values, except
that the minimum value of
the principal quantum num-
ber is n = � + 1.
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http://itl.chem.ufl.edu/4412_aa/radwfct.html






















