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Fig. 1 The bond states of some faces in diamond structure

(a)Three dimentional sketch( ¢ the atom on the paper, ¢ the atom out of the paper) ; (b) (100) face
(--- the bond in the direction at an angle of 35°15’52” with the paper and point outward, -+ the bond
in the direction at an angle of 35°15/52” with the paper and point inward) ; (¢) (110)face (= the
bond on the paper, --- the bond in the direction at an angle of 54°44’8"” with the paper and point out-
ward, --- the bond in the direction at an angle of 54°44’8" with the paper and point inward); (d)
(111) face (--- the bond in the direction at an angle of 19°28’16” with the paper and point out-
ward, -++ the bond in the direction at an angle of 19°28'16” with the paper and point inward, () the
bond in the direction of vertical and point outward, {  the bond in the direction of vertical and point

inward)
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Table 1 Some data of the simplest indices faces in a diamond cell
Miller Face area E;‘::::; The number to be Surface energy
indices /( —3, 3 two faces cut l?ond far x
X 10~2nm?) D/(10~'nm) cleavaging the face a/(J/m?)
100 12. 7235 0.8918 4 9. 068
110 17. 9937 1. 2613 4 6.412
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Fig. 2 The structure inhomogeneity of a few lattice face
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EFFECT OF STRUCTURE INHOMOGENEITY OF THE SURFACE
LATTICE ON DIAMOND MORPHOLOGY

Zhang Shuda''?, Zhu Yaohua®
(1. International Center for Materials Physics , Academia Swnica , Shenyang 110015)
(2. Tianjin Radio &. TV Unwersity, P. O. Box 220, Tianjin, 300191)

ABSTRACT According to W. D. Harkins’ theory we calculated the surface energy of some di-
amond planes as; ¢'®°=9. 068 J/m?,0""'=6. 412 J/m?, ¢!"=15.706 J/m? and 03''=5. 235
J/m?. If the final form of diamond could be accounted for by Gibbs-Wulff’s crystal growth law,
the probability of the appearance of {110} planes in the final form of diamond would be much
largy than that of the {100 }planes. But this is in contrast to the actural fact. In this paper we in-
troduce both the surface energy and the surface structure inhomogeneity free enthalpy Gi; to in-
tepret, from the thermodynamics analyses, why the {110} planes often disappear as the diamond
crystal grows. Some related data were calculated by converse inference method.

KEY WORDS diamond, morphology, theoretical analyses.



