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ABSTRACT

Gas phase compositions of the hol filament-assisled diamond CVD reaction were analyzed hy on-line
guadrupole mass analysis(QMA) techmique. D, isotope experiments showed that methane molecules were
decomposed mto atomic stale, and then recombined 1nto acetylene during transport the probe line. Alihough
acetylene or ethylene was supplied instead of methane, similar gas compositions were obtamed when
filament temperature was above 1500°C. Therefore, this system could be assumed near thermal equilibrium
state. Filemenl temperature and reaction pressure variation experiments exhibited the same tendency
between acetvlene concentration and diamond growth rale, and these results imphed that acerylene
molecule played the rale of the reactive species in the dramond CVD reaction.
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Table 1. Experimental Condilions

Parameters Range
CVD Reactor 2.5-~300 torr
Pressure
UHV Chamber 3x 107 torr
H, 98~99 sccm
CH, 1~2 scem
Gas Flow Rate C,H, 1 sccm
C.H, 1 scom
Ar 2 scom
Filament Temp. RT~2300-C
Filament-Probe Distance 6 mm
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Fig. 2. Typical QMA. spectrum ol gas phase analysis of the filament CVD reaction.

Table 2. Assigned Major Peaks in Fig. 2

Table 3. D, Isotope Experiment

m/e Species | Intensity(*10%) | Remark
2 H, 43

15 CH; 0.52 CHH

i6 CH, 0.82

25 CH 0.46 CH-H

26 C.Hs 224

28 co 0.89
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