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Figure 2.11 | The radial probability density function for the one-electron atom in the
(a) lowest energy state and (b) next-higher energy state.

{From Eisberg and Resnick [5].)
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Figure 3.6 | The one-dimensional periodic potential

function of the Kronig—Penney model.

1. In periodic potential, the wavefunction must be a Bloch function, where

w(x)=u(x)e*
u(x)=u(x+a+h)

2. The solution of this wavefunction will satisfy
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Therefore, k is periodic in 2z . The discontinuous allowed bands and forbidden bands by
a

solving the equation numerical, as shown in the following figures.
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Figure 3.9 | The E versus k diagram generated from
Figure 3.8. The allowed energy bands and forbidden
energy bandgaps are indicated.
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3.A.

m*
E--E 3kT In[ sz%x0.0259xln (10):0.0447 eV

midgap —
weog m

3.B.
(i) This is p-type. Acceptors are added.

(i)
Er — Epggay = —0.45
E. — E., =—-0.45-0.0447 = —0.4947

P, =N exp _Ee-Ea =10%exp 04971 1 97%10° cm
kT 0.0259



