Table 1.1

FREE ELECTRON DENSITIES OF SELECTED METALLIC ELE-

MENTS*

ELEMENT zZ n (10%%/cm?) r(A) ro/ag
Li (78 K) I 4.70 1 s 3.25
Na (5 K) 1 2.65 208 393
K (5K) 1 1.40 257 486
Rb (5 K) 1 1.15 2.75 5.20
Cs (5K) 1 091 298 562
Cu 1 8.47 1.41 2.67
Ag 1 5.86 1.60 3.02
Au 1 5.90 1.59 3.01
Be 2 24.7 0.99 1.87
Mg o 8.61 1.41 266
Ca 2 4.61 1.73 327
Sr 2 3.55 1.89 351
Ba ¥ 315 1.96 3.71
Nb 1 5.56 1.63 3.07
Fe 2 17.0 1.12 2.12
Mn (z) 2 16.5 1.13 2.14
Zn 2 132 122 230
Cd 2 9.27 1.37 2.59
Hg (78 K) 2 8.65 1.40 2.65
Al 3 18.1 1.10 2.07
Ga 3 154 1.16 2.19
In 3 11.5 1.27 2.41
Tl 3 10.5 1.31 2.48
Sn 4 14.8 1.17 .22
Pb 4 13.2 1.22 2.30
Bi 5 14.1 1.5 225
Sb 5 16.5 113 2.14




Table 1.2
ELECTRICAL RESISTIVITIES OF SELECTED ELEMENTS®

ELEMENT 77K 273K 373K (p/Mr3 x
(p/T)273 x

Li 1.04 8.55 124 1.06
Na 0.8 4.2 Melted
K 1.38 6.1 Melted
Rb 2.2 11.0 Melted
Cs 45 18.8 Melted
Cu 0.2 1.56 2.24 1.05
Ag 0.3 1.51 2.13 1.03
Au 0.5 2.04 2.84 1.02
Be 2.8 5.3 1.39
Mg 0.62 319 5.6 1.05
Ca 3143 5.0 1.07
Sr 7 23
Ba 17 60
Nb 3.0 15.2 19.2 0.92
Fe 0.66 89 14.7 1.21
Zn .1 55 78 1.04
Cd 1.6 6.8
Hg 58 Metted Melted
Al 0.3 2.45 3.55 1.06
Ga 2.75 13.6 Melted
In 1.8 80 12.1 1.11
Ti 3.7 15 22.8 (A |
Sn 21 10.6 15.8 1.09
Pb 47 19.0 27.0 1.04
Bi 35 107 156 1.07

Sb 8 39 b L1t




Table 1.3
DRUDE RELAXATION TIMES IN UNITS OF 10 '* SECO\D*

ELEMENT 77K 273 K 373 K
Li 73 (.88 061
Na 17 32
K 18 4.1
Rb 14 28
Cs 8.6 2.1
Cu 21 2.7 1.9
Ag 20 4.0 28
Au i2 3.0 2.1
Be 0.51 0.27
Mg 6.7 1.1 0.74
Ca 22 1.5
Sr 1.4 0.44
Ba 0.66 0.19
Nb 21 042 0.33
Fe 3.2 0.24 0.14
Zn 24 0.49 0.34
Cd 24 0.56
Hg 0.71
Al 6.5 0.80 0.55
Ga 0.84 0.17
In 1.7 0.38 0.25
Tl 091 0.22 0.15
Sn 1.1 023 0.15
Pb 0.57 0.14 0.099
Bi 0.072 0.023 0.016

Sb 0.27 0.055 0.036




Table 1.4
HALL COEFFICIENTS OF SELECTED ELEMENTS
IN MODERATE TO HIGH FIELDS®

METAL VALENCE — 1/Rmnec
Li 1 0.8
Na 1 1.2
K 1 1.1
Rb 1 1.0
Cs 1 0.9
Cu ] 1.5
Ag i 1.3
Au 1 1.5
Be 2 —-0.2
Mg 2 —0.4
In 3 —0.3
Al 3 —03




Table 1.5
OBSERVED AND THEORETICAL WAVELENGTHS BELOW
WHICH THE ALKALI MFTALS BECOME TRANSPARENT

R THEORETICAL? 2. OBSERVED /
s (10 A) (103 A)
L1 1.5 2.0
Na il | =1
K 28 3.1
Rb ] 36

Cs 335 44

——————




Table 1.6
EXPERIMENTAL THERMAIL CONDUCTIVITIES AND LLORENZ NUMBERS
OF SELECTED METALS

273K 373K
ELEMENT K kK/aT K k/aT
(watt/cm-K)  (watt-ohm/K?)  (watt/cm-K)  (watt-ohm/K?)
Li 0.71 222 x 1078 0.73 243 x 1078
Na 1.38 2.12
K 1.0 2.23
Rb 0.6 2.42
Cu 3.85 2.20 3.82 2.29
Ag 4.18 2.31 4.17 2.38
Au Sl 2.32 3.1 2.36
Be 23 2.36 1.7 242
Mg 1.5 2.14 1.5 2.25
Nb 0.52 2.90 0.54 2.78
Fe 0.80 2.61 0.73 2.88
Zn 1.13 2.28 1.1 2.30
Cd 1.0 2.4% 1.0
Al 2.38 2.14 230 2.19
" In 0.88 2.58 0.80 2.60
Tl 0.5 275 0.45 2.75
Sn 0.64 2.48 0.60 2.54
Pb 0.38 2.64 0.35 2.53
Bi 0.09 353 0.08 3.35

Sb 0.18 2.57 0.17 269



Table 2.1

FERMI ENERGIES, FERMI TEMPERATURES, FERMI WAVE VECTORS, AND
FERMI VELOCITIES FOR REPRESENTATIVE METALS®

ELEMENT r./a,  &f T¢ kg Up
Li 325 474eV 551 x 10°K 112 x 108cm™'  1.29 x 10® cm/sec
Na 393 324 3.77 0.92 1.07
K 486  2.12 2.46 0.75 0.86
Rb 520 185 2.15 0.70 0.81
Cs 562 159 1.84 0.65 0.75
Cu 267 100 8.16 1.36 1.57
Ag 302 549 6.38 1.20 1.39
Au 301 5.53 6.42 1.21 1.40
Be 1.87 143 16.6 1.94 2.25
Mg 266  7.08 8.23 1.36 1.58
Ca 327 469 5.44 1.11 1.28
Sr 357 393 457 1.02 .18
Ba 371 364 4.23 098 1.13
Nb 307 532 6.18 1.18 1.37
Fe 212 111 130 1.71 1.98
Mn 214 109 12.7 1.70 1.96
Zn 230 947 11.0 1.58 1.83
Cd 259 147 B.68 1.40 1.62
Hg 265 7113 8.29 1.37 1.58
Al 207 117 13.6 175 2.03
Ga 219 104 12.1 1.66 1.92
In 241  8.63 100 1.51 1.74 .
Tl 248 815 9.46 1.46 1.69
Sn 222 102 11.8 1.64 1.90
Pb 230 947 110 1.58 1.83
Bi 225 990 11.5 1.61 1.87
Sb 214 109 12.7 1.70 1.96




Table 2.3

SOME ROUGH EXPERIMENTAL VALUES FOR THE COEFFICIENT
OF THE LINEAR TERM IN T OF THE MOLAR SPECIFIC HEATS
OF METALS, AND THE VALUES GIVEN BY SIMPLE FREE
ELECTRON THEORY

S FREE ELECTRON ¥ MEASUREDY  RATIO®
) (in 10~* cal-mole™*-K~?) (m*/m)

Li 1.8 42 23
Na 2.6 35 1.3
K 4.0 4.7 1.2
Rb 4.6 58 1.3
Cs 53 7.7 1.5
Cu 1.2 1.6 1.3
Ag 1.5 1.6 1.1
Au 1.5 1.6 1.1
Be 1.2 0.5 042
Mg 24 32 1.3
Ca 3.6 6.5 1.8
St 43 8.7 20
Ba 47 6.5 14
Nb 1.6 20 12
Fe 1.5 12 R0
Mn 1.5 40 27
Zn 1.8 1.4 0.78
Cd 23 1.7 0.74
Hg 2.4 5.0 2.1
Al 22 3.0 14
Ga 24 1.5 0.62
In 29 43 1.5
Tl 3.1 3.5 1.1
Sn 33 44 1.3
Pb 3.6 7.0 19
Bi 43 0.2 0.047

Sb 39 1.5 0.38
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Table 2 Experimental and free electron values of electronic heat
capacity constant ¥ of metals

(From compilations kindly furnished by N. Phillips and N. Pearlman. The
thermal effective mass is defined by Eq. (38).

Observed y In md mol ' K *.
Calculated free electrony in mJ mol ' K=
m./m = (observed y)/(free electron y).
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