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Fig. 3 SEM image of crashed surfaces of starting pressed mixtures of graphite
(black area)and copper (white area). (a) and (b) are pressed at 0.25 GPa,
and (c) and(b) at 0. 5 GPa. Scale =430usm wide in (a) and (c), and 43 pm
wide in (b) and (b).

Spectroscoplk graphite 4wt%'Cu 98wi%
Densiy 7.14g/cr?

o T —

Fig. 4 A diagram illustrating vertical and radical separations of shocked samples (run
# S 015 and S 022)at an impact velocity of about 1km/sec. The initial sample size
of 12mm (0. D.) x4 t changed to about 13mm (0. D.) x3.5mm t.
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Fig. 6 Electron diffractions of polycrystalline(s) and nearly single crystal(b) of
diamonds with hexagonal indexing as shown in (c) along the c-axis. The d
values measured are given in Table 3. The size of the nearly single crystal
was about 0.5ym.

Table 3 Electron diffraction data for shock-recovered diamonds
from spectroscopic graphite

reported* observed dnx1 (nm)

daxi (nm) I** spot ring
100 0.219 ] 0.218 0.217
002 0, 206%** s 0.208
101 0. 192 m
102 0. 150 w
110 0, 126%%* ms 0.127 0.127
103 0.177 m 0.173
200 0.109 - 0.110
112 0. 10754+ m 0.109
201 0. 105 w
203 0. 0855 w
210 0. 0826 w 0.0823 0. 0825
300 0.0726 - 0. 0722

*Bundy and Kasper®, a=0.252nm and ¢=0.412nm.
** intensity, s=strong, m=medium, ms=medium strong, w=weak,
*** refrections coincident with or overlapped by those of cubic phase of diamond.
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Fig. 6 SEM image of polished surfaces (a and c) of shocked mixtures of graphite
and copper and of etched areas (b and d) of the same locations, respective-
ly. Scale=about 13ym wide.
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Fig. 7 TEM (transmission electron microscopy) observations of graphite
from shocked spectroscopic graphite : (a) grain showing sheared struc-
ture (scale=2.8ym high), and spherulites at the bottom, (b) ear-
thworm-shaped graphite (scale=3.3ym), and (c) spherical grains showing
radically disordered graphite structure (scale=0.8xm high).
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Fig. 8 TEM observation of diamond (at the
center) from shocked spectroscopic
- graphite., Scale=2,8pm high.
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Diamond synthesis by shock compression

by Toshimori SEKINE*

Mixtures of graphite and copper with several ratios and with differeat initial densities
were subjected to shock compression at pressures of 20 to 27 GPa, in order to investigate
the relationship between the role of cooling medium copper and the shock formation of dia-
mond by means of SEM and electron microscopy techniques.

Hexagonal polymorphy of diamond was observed from the shocked spectroscopic
graphite. A direct observation for the role of the cooling medium was not observed, and a
significant change was not detected in mixtures with graphite contents ranged between
4wt and 50 wt%. This is probably due to that copper may play an effective role even ina
reduced amount present. Hexagonal diamond may suggest a martensiric transformation
mechanism, although spherical and earthwormshaped graphite also were observed.

(*National Institute for Research in Inorganic Materials, 1-1 Namiki, Tsukuba

305, Japan)
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