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FIGURE 10.2-1 A simple electrical conduction experiment, {a) A bar of material of length £ and cross-sectional
area A Is subjected to a voltage V. {bj The response of the system, current flow £ is a linear function of the magni- con v ENT[OM

tude.'c_wf the driving force, veltage V. The constant of proportionality, or slope, is the resistance A
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FIGURE 10.2-2

Particie model of an elec-
tron, €7, moving through a
crystal lattice. {a) Under an
applied electric field, the
mobile electrons are accel-
erated toward the positive
potential and occasicnally
suffer coflisions with the
surrounding ion cores, (b} A
plot of efectron velacity
versus time for an electron
assumed to continuously
undergo the acceleration-
collision cycle (7 is the
mean time between colli-
sions and v is the average
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FIGURE 10.2-3 A schematic illustration of the effects of temperature and point defects an electron motion. (a) As <
e : i <0
temparature increases, the amplitude of the thermally induced atomic vibrations Increases. This causes a decrease l_ﬂ 25 Na
the mean time between callisions and, therefore, a correspanding decrease ini the efectron mobility. () The mean 1€ e
batween collisions and, tharefore, the electron mobility decrease with increasing defect concentration.
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TEMPERATURE EFFECT

FIGURE 10.2-8

(a) The change in the prob-
ahifity of ocoupaticn, as de-

scribed by the Fermi-Dirac
distributian function f£),
as a function of tempera-
ture; and {B) the probahility
that energy level £ in part
a fs occupied, given by
fE*, as & function of tam-
perature.
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FIGURE19.2-9
The refationship between
the eccupied energy levels
and f(F} as a function of
temperature for solids with
a partially filled energy
band: (a) at 0 K, {b} at

I, > 0K and (¢} at

L > T
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