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TABLE 3-1 ELECTRICAL CONDUCTIVITY AND LORENZ
NUMBER FOR SOME METALLIC ELEMENTS®
T = 100K T=273K
Metal Electrical Lorenz Electrical Lorenz
Conductivity Number Conductivity Number
(ohm~' m™") (volt/kelvin)* (ohm~' m™!) (volt/kelvin)?
o L = (k.JoT) o L = (k./oT)
Copper 2.9 x 10* 6.5 x 107 2.3 x 10*
Gold 1.6 x 10* 5.0 x 107 2.4 x 10°®
Zinc 6.2 x 107 1.8 x 107 2.3 x 10°%
Cadmium 4.3 x 107 1.5 x 107 24 x10°®
Aluminum 2.1 x 10* 4.0 x 107 2.2 x 10°®
Lead 1.5 x 107 5.2 x 10° 2.5 x 10~
Tungsten 9.8 x 107 2.1 x 107 3.0 x 10*
Iron 8.0 x 107 1.1 x 107 2.8 x 10°¢

? Values for o are taken from G. T. Meaden, Electrical Resistance of Metals (Plenum
Press, 1965). Thermal conductivity data from American Institute of Physics Handbook
(McGraw-Hill, 3rd edition, 1971) then permits calculation of the Lorenz number.
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Figure 3-1 Temperature dependence of the electrical conductivity o and the elec-

tronic thermal conductivity «. for highly pure copper.
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U = (Ej-kF _ 420 q0femis
m r./a,

Mrfa,=10F, ve=4.2X108m/s. {Hs&, E=iE T (300K) ,
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11 —ESRTRNEBETFEE 2. 8X0 r..r/a0, BABER &,
PRKRER o  BRKEE or FOPRKEE T

Xk z " s rJ/aq kg tr UF Ty
/1022 em=3 /10~ 1 nm /108em~1  /eV /(108 cemes—1) /101 K
Li 1 4.70 1.72 3.25 1. 12 4. 74 1. 29 5. 51
Na 1 2. 65 2. 08 3.93 0. 92 3. 24 1. 07 3.77
K 1 1.40 2.57 4. 86 0.75 2.12 0. 86 2- 16
Rb 1 1. 15 2: 75 5. 20 0.70 1. 85 0. 81 215
Cs 1 0. 91 2. 98 5. 62 0. 65 1. 59 0.75 1. 8B4
Cu 1 8. 47 1. 41 2. 67 1. 36 7.00 1. 57 8. 16
Ag 1 5. 86 1. 60 3.02 1. 20 5.49 1. 39 6. 38
Au 1 5. 90 1. 59 3. 01 1. 2] 5. 53 1. 40 6. 42
Be 2 24. 7 0. 99 1. 87 1. 94 14. 3 2. 25 16. 6
Mg 2 8. 61 1. 41 2. 66 1. 36 7.08 1. 58 8. 23
Ca 2 4.61 1. 73 327 1. 11 4. 69 1. 28 5. 44
Zn 2 13.2 1. 22 2. 30 1. 58 9.47 1. 83 11. 0
Al 3 18. 1 1. 10 2.07 1.75 11. 7 2.03 13. 6
In 3 11.5 1. 27 2.41 1. 51 8. 63 1.74 10. 0
Sn .| 14. 8 1. 17 2+ 22 1. 64 10. 2 1. 90 11. 8
Pb 4 13«2 1. 22 2. 30 1. 58 9. 47 1. 83 11. 0
Bi 5 14. 1 1.19 2.25 1. 61 9. 90 1. 87 11:5

HL 3 N. W. Ashcroft and N. D. Mermin, “Solid State Physics” (Holt, Rinehart and Winston,
1976)
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At finite temperature (T=0), electrons are excited to higher energy states

and U(T) increases.
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(4) u=u(T) decreases as T increased
why ? D(g) « &2 non-uniform

What does determine p ? Total number of electrons is conserved
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