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Diamond Synthesis under Microgravity Environment with

Parabolic Flights by DAS and S520-24 Rocket by JAXA
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Abstract

Diamond synthesis under microgravity environment with parabolic flights by DAS and rocket by JAXA was reported.
Gaseous species on the reaction chamber were detected and analyzed with OES (optical emission spectroscopy), under

terrestrial gravity environment and microgravity environment, and we expected that synthesized diamond particles
might have some deferent morphology compare with terrestrial conditions. Unfortunately, This particular launch was
not retrieved, so we don’t have our diamond samples for confirm SEM and Raman spectra.
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Fig. 3 Inside view of the chamber
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Table 1 Experimental conditions for each flight
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Fig. 4 Time dependence of graphite rod temperature for the
flight on 03/07
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Fig. 5 Time dependence of pressure of reaction chamber for the flight on 03/07
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Fig. 6 Raman spectra for each sample of each flight
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Fig. 8 re-constructed vessel for diamond synthesis (left) and
closer look of hot filament (right)
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Table 2 Experimental conditions for pseudo convection-free di-
amond synthesis

et Sik!
Beti=7 + 5 A+ EEERE/mm 2
AR/ C 750%2
T4 AV NRE/C 2350%2
K35/ Torr 595
7 5/ Torr 5
42 JF [ Torr 600
BUEREH] / min 20
[E#2%/rpm 800

K1 B0 AR A K2 FERPEE

% 20,000 lum

X5,000 5um

Fig. 9 SEM photographs of diamond particles synthesized
with pseudo convection-free condition
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Fig. 10 Raman spectrum of diamond particles synthesized
with pseudo convection-free condition
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Fig. 12 OES spectra on X —10 second (before launch), each
vertical lines for C2, CH, C3, Hy, HB (left to right)
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Fig. 13 OES spectra on X+ 41 second (microgravity), each
vertical lines for C2, CH, C3, Hy, HB (left to right)
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