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The harmonic oscillator in quantum mechanics: A third way
F. Marsiglio

Department of Physics, University of Alberta, Edmonton, Alberta, Canada, T6G 201

253 Am, 1. Phys, 77 (3), March 2009
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The Kronig-Penney model extended to arbitrary potentials via numerical matrix mechanics
R. L. Pavelich and F. Marsiglio

Citation: American Journal of Physics 83, 773 (2015); doi: 10.1119/1.4923026

View online: http://dx.doi.org/10.1119/1.4923026
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il 1 !

(a) Kronig-Penney, p = 0.5
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(c) Simple harmonic oscillator

(d) Inverted harmonic oscillator

(e) Linear well
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Table I. The dimensionless second derivatives at the minimum (maximum)
of the third energy bands from Fig. 11, which are inversely proportional to
the electron and hole effective masses. The third column gives the ratio
e /e = mi /m.

% / k
> TP ,H }H
Potential e ¢ mh me

e h

K-P (p =0.5) 13.83 —25.35 —0.55
K-P (p =0.8) 39.09 —70.61 —0.55
Simple HO 37.84 —121.80 —0.31
Inverted HO 19.83 —55.96 —0.35
Linear 31.63 —102.23 —0.31
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160  Chapter 9 Electrons in o Weak Periodic Potential
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Figure 9.5

Free clectron energy levels
for an fcc Bravais lattice. The
energies are plotted along
lines in the first Brillouin
zone joming the points
k=0, K, L, W, and X.
&, 15 the energy at poimt X
([~*/2m][2n/a)?). The hori-

zontal hnes give Ferm

Ch=3 OO

energies for the indicated
numbers of electrons per
prnimitve cell. The number of

dots on a curve specifies the
number of degenerate [ree
clectron levels represented by

= W h W
Electrons per unit cell

the curve. (From F. Herman,

in An Atomistic Approach to
the Nature and Properties of
Materials, J. A. Pask, ed.
Wiley, New York, 1967.)

Fig. 9.5 from Ashcroft and Mermin
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