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Electrical resistivity in metals

Graph showing variation of Resistivity with Temperature for 500A Cu 14 - Resistivity vs Temperature for 100% Nickel
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Electrical resistivity in metals
couxfmens be caus Lathice is not

A &abc :W\ chons" (ie. de{gcf:s lmFUnJ(W?)
©@ © ° @ 'vt) Latice Vl!?(‘d\ ond (Phonons)
©0 06060 o= W : ?mbalm t, a,ne,leobvon 5«1“0/\/9
° o o o ne*c  / c(?,vl‘g?"'s . 40146%,,6]%
wL
N2,
°oe 00 > i-:+3,
©O¢ 06 0O - -‘___ M,
O¢ © o = O netcy ne*Tpn
Mafllhessen ‘
©O¢ 0 0o N



Electrical resistivity in metals
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Example: samples of potassium
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Equation of motion in the presence of an electric field, a magnetic
field and scattering
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Comparison of the valence of various atoms to the measured (via Hall resistivity) number of free electrons per atom

Metal Valence —1/Ryne
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Thermal conductivity of metals () teat T2> T
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Table 5 Experimental Lorenz numbers
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Metal § B 100°C Metal 0°*C 100°C
CREITIER a0 D0 AN A P S ~ e i = T,
Ag 2.31 2.37 Pb 2.47 256
Au 2.35 | 2.40 Pt 2.51 '60
Cd 9.42 9.43 Su 2.52

Cu 2.93 2.33 W 3.04

Mo 2.61 2.79 Zn 2.31
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Summary

> Free electron model is the simplest way to describe metals and gives a good insight
into properties such as
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