* Blectrical conductivity. Electrical conductivity is defined as the quantity of electricity

curge § Sl TLows in @ unit time through a unit area of cross-section of the conductor per unit
wtzmial gradient (or electric field).
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‘¢ charge o flows through a conductor of area of cross-section 4 in a time ¢ under an electric
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tcoording to free electron model, the electrons in a solid move freely. If e is the charge, m the
- mzs o the electron and E the applied electric field, then acceleration produced in the electron
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and Energy of the electron = 5”"'

If 7 is the absolute temperature and k Boltzmann's constant, then
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Substituting 7 = —, we get
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ubstituting the value of mv = — from Eq. (i) in Eq. (i), we have
v
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If n is the number density of electrons in the conductor, then current densin
_ néElv
J = nev =
oy | 6kT .
o q 1s the quantity of charge flowing through the conductor of cross-sectional arez 4 1.
q = CAEt
or J = —%— =ocE
. t
Comparing Eqs. (v) and (v), we get
s ne*\y
6kT
Ohm'’s law. From Eq. (iv), we get A
J = ne’ EAy
6kT
or = G‘E where o = —"—G—I—)—\—\-
which is vector form of Ohm’s law 2,
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