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Diamonds can be synthesized under low pressure by chemical 
vapor deposition (CVD) from gaseous mixture of H2 and CH (1-4). 4 It is conceivable that such reaction occurred in the ea~ly times 
of the solar system and have been produced fine-grained diamonds. 
We therefore investigated whether the condition forming diamonds 
could have been satisfied in the solar system. The diamond 
formation in the laboratory is due to the process that CH 
decomposes in the presence of large amounts of H through thermaf 2 electron bombardment or plasma reaction. The hlgh concentration 
of CH favors the graphite deposition. The major element of the 
solar4nebula is hydrogen which is very suitable to form diamonds. 
For carbon, CO is the dominant compound at high temperatures but 
it progressively transforms to CH on cooling (5). This reaction 4 CO + 3H2 + CHq + H 0 is pressure and temperature dependent. We 2 did the thermodynamic calculation to see how the reaction 
proceeds in the solar nebula. We assumed the cosmic abyndance 
gor C a d H concpntrations (6) and the total pressure 10 , 10- -9 , 10 and 10- atm of the solar nebula, respectively. Fig. 1 
shows how many percent of CO mole changes to methane as the 
temperature of t3e nebula decreases. For example, when total 
pressure is 10- atm CO transforms to methane at 1200K and the 
reaction goes to completion at 700 K. At 10-~atm, the reaction 
starts at 800 K and completes at 500 K. The synthesis of diamond 
in the laboratory have beendone at1000-3300 K (3,3). If the 
total pressure of the solar nebula is 10- to 10- atm, CO just 
begins to transform to CH at this temperature range. The 
thermal electron bombardmenf! and microwave and/or high-frequency 
wave discharge are used to make methyl radicals in the CVD 
experiment. Ionization of gases should have been occurred even 
in the solar nebula due to various mechanism such as lightning, 
shock wave and solar wind etc. Therefore, the conditions to form 
vapor-growth diamonds could have been satisfied in the early 
stage of the solar system. 

The vapor-growth diamond formation mentioned above is con- 
sidered as an alternative explanation of the origin for ureilite 
diamonds (4) that are generally thought to be shock-produced (7). 
In Table 1 we list up the several features of ureilite diamonds 
to compare the vapor growth and the impact shock hypotheses. The 
absence of diamond in "unshocked" ureilite seems to be the only 
objection to the vapor-growth hypothesis. However, there is an 
example that the acid residue from Nilpena which had been 
reported to have no diamonds proved to show the x-ray diffraction 
lines of diamonds (8). It should be seen whether the situation 
is similar as to ALHA78019. Although large amounts of noble 
gases are captured in the shock-produced diamond ( 9 ) ,  vapor- 
growth diamonds4~lso3~rap noble gas during the vapor deposition 
(4). Very low ~ r /  Ar ratio and the correlation of noble gas 
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abundances with their ionization energies seem to be difficult 
by impact shock hypothesis. The characteristics of ureilite 
diamonds seem to be well explained by the vapor-growth 
hypothesis. Recent discoveries of diamonds in unshocked 
carbonaceous and enstatite chondrites let the authors lead to the 
conclusion that these diamond had formed in red giants phase of 
stellar evolution (10). It is quite possible that vapor-growth 
diamond had formed even in the solar system. 
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Table 1 
Vapor Impact 
growth shock 

- 1.Preferred Orientation 0 0 
of diamond 

- 2.The presence of O(?) 0 
lonsdaleite 

- (Hexagonal diamond) 
3.The absence of X(?) 0 
diamond in 'unshocked' 
ureilite ALHA78019 - (11 

4.Raman spectroscopy 0 X 
(12) 

5.Trapping of large 0 0 
amounts of noble gases 

(4,9~o 36 6.Low ~ r /  Ar ratio 0 X 
(13,4) 

7.Correlation of noble ?(O) X 
gas abundances with 
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