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« Vo matonall ehowr @ o e Y of o or ¢

- @ E w — MA. \ Z Element p(Qm) o(S m™) Z  Element p(Q2m) o{Sm)
§ «. m. v [} 1 Hydrogen, H —_ —| 49 Indium, in 8.37 x 107 1.19 x 107
2 Helium, He - —| 50 Tin, Sn 1.1 x 107 9.1 x 10%
3  Lithium, Li 8.55 x 107 1.17x10"| 51 Antimony, Sb 3.9x 107 2.56x 10°
% a 4  Berylium, Be 4x10®  25x10"| 52 Tellurium, Te 0.00436 229
@ Electrical Resistivity (ohm-m) (log) Electrical Conductivity (S/m) m O =] = 5 Boron, B 18000 5.56x10°| 53 lodine, | 1.37x107  7.30x 10°
—o\ b..s g[8 _o m \5 m 10 am 6 Carbon (diamond), C 10" 10"'| 54 Xenon, Xe - -
. . 7 Nitrogen, N - —| 55 Caesium, Cs 2x 107 5x10°
intercalated graphite -717 \ 8 Oxygen,O — —| 56 Barium, Ba 5x 107 2x 108
8% 616 stainless steel, metallic glass h*g—\" b\zﬁ &L i §  Fluorine, F - —| 57 Lanthanum, La 57x107  175x10°
? * a graphite (in-plane) u 10 Neon, Ne — —| 58 Cerium, Ce 7.3x 107 1.37 x 10°
i - YBa,Cu40, (ab plane
LA graphite (out of plane) 515 2-UzY7 180 B v= ._no m@ 11 Sodium, Na 42x10° 238x107| 59 Praseodymium, Pr 88x107  147x10°
polyacetylene (doped) 414 YBa,Cu30; (c-axis) 12 Magnesium, Mg 438x10% 228x107| 60 Neodymium, Ne 6.4x107  1.56x10°
- _g —@ 13 Aluminium, Al 266x10° 3.77x107| 61 Promethium, Pm 5x 107 2x 108
-3|3 70 m&_ono% amaoum& | 14 Silicon, Si 0.001 1000 | 62 Samarium, Sm 9.4x107  1.06x 10°
TTE-ICNQ 2l2 mmm&mﬁmﬂ 15  Phosphorus, P 1x 107 1x10°| 63 Europium, Eu 9x107  1.11x10°
16  Sulphur, S 2x 10" 5x107'®{ 64 Gadolinium, Gd 134x10°  7.46x10°
11 Fe30, 17 Chlorine, Cl — —! 65 Terbium, Tb 1.14x10°  877x10°
. 18  Argon, Ar - —| 66 Dysprosium, Dy 5.7 x 107 1.75 x 10°
00 germanium 19 Potassium, K 6.15x10° 1.63x107| 67 Holmium, Ho 87x107  1.15x10°
141 20 Calcium, Ca 343x10° 292x10’| 68 Erbium, Er 87x107  1.15x10°
!
2|2 §_ 83%&3@ 21 Scandium, Sc 6.1x107 1.64x10°| 69 Thulium, Th 79x107  1.27x 10°
silicon 22 Titanium, Ti 42x107 238x10°| 70 Ytterbium, Yb ‘ 29x 107  3.45x 10
3(-3 ! 23 Vanadium, V 2.48x 107  403x10°| 71 Lutetium, Lu 79x107  1.27x10°
InSb 24  Chromium, Cr 127 x107  7.87x10%| 72  Hafnium, Hf 351x107  2.85x10°
414 25 Manganese, Mn 185x10° 541x10°| 73 Tantalum, Ta 125x107  8.03x 10°
5|5 water 26 Iron, Fe 971x10° 1.03x107| 74 Tungsten, W 565x10¢ 177 x 107
AgCl 27 Cobalt, Co 624x10° 1.60x10°| 75 Rhenium, Re 1.93x107  5.18x10°
polyacetylene (undoped) 66 28  Nickel, Ni 6.84x10° 1.46x10"| 76 Osmium, Os 8.12x 107 1.23x 107
29 Copper, Cu 1.67x10° 5.98x10°| 77 Iridium, Ir 53 x 107 1.89 x 107
7|7 30 Znc, Zn 592x10° 1.69x10’| 78 Platinum, Pt 106x107  9.43x10°
8|-8 Zn0 (undoped) 31  Gallium, Ga 27x107 370x10°| 79 Gold, Au 235x10° 426 x 107
9l-9 32 Germanium, Ge 0.46 2.1739| 80 Mercury, Hg 9.41 x 107 1.06 x 10°
- 33 Arsenic, As 26x107  3.85x10°| 81 Thallium, Th 1.8x107  5.56x10°
10| -10 34  Selenium, Se 0.0t 100 | 82 Lead, Pb 207 x 107  4.84x10°
. 35 Bromine, Br — —| 83 Bismuth, Bi 1.068 x 107 9.36 x 10°
Bakelite 11]-11 NaCl 36 Krypton, Kr — —| 84  Polonium, Po 1.4x10°  7.14x10°
37  Rubidium, Rb 1.25x 107 8x10°| 85 Astatine, At — —
lypyrrole - ! ’
PoyPy 12)-12 38  Strontium, Sr 23x107 435x10°| 8 Radon, Rn — —
13}-13 39 Yttrium,Y 57x107 1.75x10°| 87 Francium, Fr - -
. PMMA) ALO 40  Zirconium, Zr 421x107 237x10°| 88 . Radium, Ra 1x10° 1x 108
[ ucite 141 -14 2V3
@skx._&d.a ) 41 Niobium, Nb 1.25 x 107 8x10°| 89  Actinium, Ac - -
_ v polyvinyl chioride 15[-15 A_.B_nm L @ 42  Molybdenum, Mo 52x10®% 192x107| 90 Thorium, Th 13x107  7.69x10°
stlica m 43 Technetium, Te 226x107  442x10°| 91 Protractinium, Pa 177x 107 5.65x10°
_o \b...§ polyethylene, teflon 16 1-16 diamond _ Q \ m ” 44 Ruthenium, Ru 76x10%  132¢<107| 92 Uranium, U 308x107  3.25x10°
Resistivity and conductivity of a variety of ma- . 45 Rhodium, Rh 451x10° 222x107| 93 Neptunium, Np 1.22x10°  8.20x 10°
terials at room temperature. (Note: values are approximate, | 46  Palladium, Pd 1.08 x EH 9.26 x _ow wm M_Seq_ma. ﬂc 1.46 x 3“_ »m.\.ww x um“
and for insulators and semiconductors, very sensitive to im- , HM M_“Mﬂ.%m ca M.wwx A_w;. W.MMH “Mﬂ mencium, Am 6.8 107 1.4706x
purities.) —
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Wlagsef 1 r il YI-(53)

N [
FREE ELECTRON DENSITIES OF SELECTED METALLIC ELE- % = g%~&<ﬁ$~

MENTS®
|
ELEMENT z n(10%%/cm?) r{A) rJag , Ea ~|§\«

Li (78K) 1 4.70 1.712 325 |  SELRCT . "
Na (5 K) 1 26 208 393 ELECTRICAL RESISTIVITIES OF SELECTED ELEMENTS?
K (5K) 1 1.40 2.57 4.86 o/ T):
Rb (5K) 1 115 275 520 ELEMENT 77K MK IBK M&.WE
Cs (5K) 1 091 298 562 _ Pl )213 x
Cu 1 8.47 L4l 2.67 Li 1.04 8.55 12.4 1.06
Ag 1 5.86 1.60 3.02 u, Na 0.8 42 Melted
Au 1 5.90 1.59 3.01 i K 1.38 6.1 Melted
Be 2 247 099 1.87 W Rb 22 110 Melted
Mg 2 8.61 1.41 266 _, Cs 45 18.8 Melted
Ca 2 461 1.73 327 i Cu 0.2 1.56 224 1.05
St 2 355 1.89 3.57 ZSWG ' i Ag 03 1.51 213 1.03
Ba 2 315 1.96 37 ’ Au 0.5 2.04 2.84 102
Nb 1 5.56 1.63 3.07 Be 2.8 5.3 1.39
Fe 2 17.0 L12 212 uN Nm Mg 0.62 39 56 - 1.0
Mn () 2 165 113 2.14 S\t s - ‘ Q h Ca 343 50 107
Zn 2 132 1.22 230 St 7 23
Cd 2 9.27 1.37 2.59 Ba 17 60
Hg (78 K) 2 8.65 1.40 2.65 Nb 3.0 152 19.2 0.92
Al 3 18.1 1.10 2.07 Fe 0.66 89 14.7 121
Ga 3 154 1.16 2.19 Zn 11 5.5 78 1.04
In 3 115 127 241 Cd 1.6 6.8
TI 3 10.5 1.31 2.48 Hg 5.8 Melted Melted
Sn 4 14.8 1.17 222 Al 0.3 2.45 3.55 1.06
Pb 4 13.2 1.22 2.30 : Ga 2.75 13.6 Melted
Bi 5 14.1 119 225 In 1.8 8.0 12.k LIt
Sb 5 16.5 L13 2.14 . 3.7 15 22.8 k1D

Sn 2.1 106 15.8 1.08
“ At room temperature (about 300 K) and atmospheric pressure, unless Pb 4.7 19.0 270 1.04
otherwise noted. The radius r, of the free electron sphere is defined in Eq. (1.2). Bi 35 107 156 107
We have arbitrarily selected one value of Z for those elements that display Sb 3 39 59 LIt

more than one chemical valence. The Drude model gives no theoretical
basis for the choice. Values of n are based on data from R. W. G. Wyckoff,
Crystal Structures, 2nd ed., Interscience, New York, 1963.

“ Resistivities in microhm centimeters are given at 77 K (the boiling peint of liquid
nitrogen at atmospheric pressure), 273 K, and 373 K. The last column gives the
ratio of p/T at 373 K and 273 K to display the approximate linear temperature

dependence of the resistivity near room temperature.
Source: G. W. C. Kaye and T. H. Laby, Table of Physical and Chemical Constanis,
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