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Fig. 1. sp2 hybrid orbital and graphite basal plane (a) black: σ
electrons, white: π electrons, (b) arrangement of σ  electrons. Fig. 2. The first Brillouin zone.
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Fig. 4. Hall coefficient for a soft carbon as a function of he
treatment temperature.

Fig. 5. Electrical resistivity of a soft carbon at room temperatu
as a function of heat treatment temperature.
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Fig. 12. Magnetic field dependence of the Hall coefficients of single-crystal graphite.
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Fig. 13. Field dependence of the magneto-resistance of single-crystal graphite and kish graphite.



Historical Background on the Electrical Properties of Carbon Materials 107
����

[1] Lipson, H.; Stokes, A. R. Proc. Roy. Soc. 1942, A181, 93.
[2] Hoemi, J.; Weigle, J. Nature 1949, 164, 1088.
[3] Wallace, P. R. Phys. Rev. 1947, 71, 622.
[4] Coulson, C. A. Nature 1947, 159, 265.
[5] Coulson, C. A.; Taylor, R. Proc. Phys. Soc. 1952, 65, 815.
[6] Lomer, W. M. Proc. Roy. Soc. 1955, A227, 330.
[7] Corbato, F. J. Proc. Roy. 3rd Conf. Carbon (Pergamon,

1959) p. 173.
[8] Skinner, H. W. B. Phil. Trans. Roy. Soc. 1940, A279, 95.
[9] Chalkin, F. C. Proc. Roy. Soc. 1948, A194, 42.

[10] Ganguli, N.; Krishnan, K. S. Proc. Roy. Soc. 1941, A177,
168.

[11] Kmetko, E. A. J. Chem. Phys. 1953, 21, 2152.
[12] $@�, �-©, .��, �7ñ, �J��# -å &k

# � �* O§ �I¸ ���, 2000, pp. 88-89.
[13] Mrozowski, S. Phys. Rev. 1952, 85, 609.
[14] Mrozowski, S.; Chabarski, A. Phys. Rev. 1956, 104, 74

and Seldin, E. J. Proc. 1st and 2nd conf. Carbon 1956, p.
117.

[15] Hishiyama, Y. Carbon 1970, 8, 259, and Komatsu, Y. Car-
bon 1969, 7, 177.

[16] Hove, J. E. Phys. Rev. 1955, 100, 645.
[17] Pacault, A.; Marchand, A. Proc. 3rd Conf. Carbon (Per-

magon, 1959) p. 37.
[18] Mcclure, J. W. Phys. Rev. 1956, 104, 666.
[19] Fischbach, D. B. Phys. Rev. 1961, 123, 1613.
[20] Slonczewski, J. C.; Weiss, P. R. Phys. Rev. 1955, 99, 636,

and 1958, 109, 272.
[21] McClure, J. W. Phys. Rev. 1957, 108, 612.
[22] McClure, J. W. Phys. Rev. 1960, 109, 606.
[23] Sharma, M. P.; Johnson, L. G.; McClure, J. W. Phys. Rev.

1974, B9, 2467.
[24] ����, ���������� , 1992.
[25] Shoenberg, D. Phil. Trans Roy. Soc. (London) 1952, 245,

1.
[26] Berlincourt, T. G.; Steele, M. G. Phys. Rev. 1955, 98, 956.
[27] Soule, D. P. Phys. Rev. 1958, 112, 698, 708.
[28] Soule, D. P. Proc. 4th Conf. Conbon 1960, p. 183.
[29] McClure, J. W. Phys. Rev. 1956, 101, 1042.
[30] McClure, J. W. Phys. Rev. 1958, 112, 715.
[31] Soule, D. E.; McClure, J. W.; Smith, L. B. Phys. Rev.

1964, 134, 453.
[32] Primak, W.; Fuchs, L. M. Phys. Rev. 1954, 95, 22.
[33] Primak, W. Phys. Rev. 1956, 118, 544. 
[34] Ono, S. J. Phys. Soc. Jpn. 1976, 40.
[35] Kawamura, K.; Ouchi, Y.; Oshima, H.; Tsuzuku, T. J.

Phys. Soc. Jpn. 1979, 46, 578.
[36] Matsubara, K.; Sugihara, K.; Tsuzuku, T. Phys. Rev. 1990,

B41, 949.
[37] Galt, J. K.; Yager, W. A.; Dail, H. W. Phys. Rev. 1956,

103, 1586, and Proc. 3rd Conf. Carbon (Pergamon, 1959)
p. 193.

[38] Nozieres, P. Phys. Rev. 1958, 109, 1510, and Proc. 3rd
Conf. Carbon (Pergamon, 1959) p. 197.

[39] Woollam, J. A. Phys. Rev. 1971, B4, 3394.
[40] Williams, S. J.; Foner, S.; Dresselhaus, M. S. Phys. Rev.

1965, 140, 1429.
[41] Komatsu, K.; Nagamiya, T. J. Phys. Soc. Jpn. 1951, 6,

438; J. Chem. Phys. 1954, 22, 1457.
[42] Komatsu, K. J. Phys. Soc. Jpn. 1955, 10, 346.
[43] Komatsu, K. J. Phys. & Chem. Solids 1958, 6, 380.
[44] Bowmann, J.; Krumhansl, J. A. J. Phys. & Chem. Solids

1958, 6, 367.


