Journal of the Korean Vacuum Society

Vol. 3,

1:}0

7ol A4 o] 22 FALY] mobility?} EoF 1L,
Aghatel M= 2hg3 & Qv 2 W) 229

No. 3, September 1994, pp. 269-274

Diamond (100) % (110) EHFX2} EMHof|L4X[2] A[E|0|M

[=]
T

o &
Qspehatin 34 2eksh

(19944 69 274 H)

Simulation of Diamond (100) and (110) Surface
Structure and Surface Energy

Chong-Mu Lee

Department of Metallurgical Engineering, Inha University, Inchon 402-751
(Received June 27, 1994)

2 2f — Tersoff ZEIA-E ALE3F o X 2 2 8M(Jattice statics) Bl ol 2l3ted 5] A1 59
ol g ZH tholol2 = (10003 (110) o] Fxef RHelu A& T3k thelolE = (100)H 4
(110)E 9] reconstruction pattern< Zt7b (1X 1) @X Do), HAYA= 27} 6,671.3 erg/em’ 2}
40320 erg/cm®el o2 Ai=E ok (100)32 surface reconstruction® A Yx}E2 LwlA
1712719 7b4e] [(100] Wakem 55 7o vlepylrl 3 (110)H 9 surface reconstruc-
tione T2 A YApSel e AA-Eel [001] W2 dimerizationdh= 23} A LA=p2a)
SoiA U=E71e) 7bAe] [110] Weke g 55 o2 vlelyth gl X 7b fixjE o
stress AEEo] Faldom, T1zlEe] B F el v Ant Fo| B

o | RE

Abstract — The structure and energy of diamond (100) and (110) surfaces have been calculated
by the computer simulation employing the lattice statics technique hased on Teroff potential. The
simulation results suggest that the reconstruction patterns of (100) and (110) surfaces are (1X1)
and (2X1) respectively and that the surface energies of the two surfaces are 6,671.3 and 4,032.0
erg/cm’, respectively. According to the simulation results the surface reconstruction of the (100)
surface mainly consists of the reduction of the interlayer spacing between the first and second
atomic layers, while that of the (110) surface consists of the dimerization of atoms in the first
atomic layer as well as the contraction of the interlayer spacing between the first and second
atomic layers. Besides them the stress components of the first four atomic layers at the surface
were obtained and their effects on the surface adsorption were discussed.
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Fig. 1. Side view of diamond (100) surface: The large
square is the view of a unit cell of the diamond
cubic structure in the [001] direction as shown
in the small cube on the right hand side. The
circles of the solid line and the dotted line
represent the atoms of the ideal surface and
those of the reconstructed surface, respecti-
vely. The number in each circle indicates the
number of the atomic layer it belongs to.
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Table 2. Change of the interlayer spacing for diamond
(100) surface by surface reconstruction
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Fig. 2. Potential energies for the atoms of the first
four atomic layers at the diamond (100) sur-
face.
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Fig. 3. Stress states for the atoms of the first four
atomic layers at the diamond (100) surface. Tz
represents the normal stress component in the

Z direction.
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Fig. 4. Top view of diamond (100) surface: The circles
of the solid line and the dotted line represent
the atoms of the ideal surface and those of the
reconstructed surface, respectively.
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Fig. 6. Stress states for the atoms of the first four
atomic layers at the diamond (110) surface. T,
Tw and T= represent the normal stress com-
ponents in the x, y and z directions, respec-
tively.
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