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Fig 1 HFCVD systan (a) photo of the HFCVD reactor and (b) the schematic of the system
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Table 1l The paraneters of dianond thin film deposition
Technology Param eter
Filanent tanperature t/ 2300 +100
Spacing betv een sanple&
9 1
filament d/mm

Substrate temperature t/ 600 900

CH,4 /H, (volume percent) 1 5
Total gas flov ¢, /mL- min~* 10 100

Gas pressure  p/Pa (7 70) x10?
Reaction tme t/min 30 & 90
V isualizer , B onding
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Fig 4 SBEM images of deposited dianond fims under different reaction time (a) 30min, perfect DC (b) 90min, IDC with dimples or grooves
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Table2 The numeric value of the C—C bond length betveen {111} ; DTP in DC

B ond length /mim

A tom -cluster
CyoHy 0 155
CioHseo 0153 0 156
CagoH1o 0150 0155 Q 156
CeoHao 0149 0153 0155 Q 155
CuoHso Q148 Q152 Q154 0155 0 155
CuoHzo 0147 Q151 0153 Q154 Q155 0 155
CopoHsep Q146 Q150 Q152 0153 0154 Q155 Q 155
CaosoH7zo Q146 Q150 Q151 0153 0154 Q155 Q155 Q 155
CsoHoo Q145 Q149 0151 0152 0153 Q154 Q155 Q155 0 154
CrioHup 0145 0148 0150 Q0152 0153 Q153 0154 0154 0154 Q154
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Formation of an icosahedral diamond crysal and its canputer simulation
YU Zhiming"?, WEIQiuping, YEJun, A. Flodrstrom®
(1 School of M aterials Science and Engineering, Central South University, Changsha 410083, Ching
2 State Key Laboratory for Povder M etallurgy, Changsha 410083, China;

3 Royal Institute of Technology, Vahallavagen 79, SE-10044, Stockholm, Sweden)
Abstract: Icosahedral diamond crystals (IDCs) were found in chemical vapour deposited dianond by a field
am ission scanning electron microscope, using YG13 (camented tungsten carbide containing 13% of Co) as a
substrate It is found that the nanom eter sized IDCs are in the shape of a nearly perfect icosahedron and them i-
crameter sized IDCs are in the shape of a icosahedronw ith dimples or grooves A simulation on atom istic scale is
perfomed by assuming a nucleation - grow th model in order to elaborate the mechanisn of DC fomation Re-
sults show that the nucleus of IDCs is dodecahedrane, CyH,. For the tetrahedral cubic packing, the dihedral an-
gle of {111} facets of IDCs is2 87° larger than that of the nomal {111} win plane The geam etric position of
the bilateral atans on the { 111} tvin plane of IDCs ismisnatched, resulting in a distorted win plane (DTP) in
IDCs The high energy of D TP induces the dimples or grooves that occurred in IDCs
Keywords CVD; Dianond, Icosahedron; CyHy; Camputer simulation
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