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Experimental

—
H2
substrate
Vacuum '\A
Chamber - =193 nm (ArF)
\ &£ ‘ F =10 Jicm2

Band-pass fabrication conditions

filter

Graphite 1cCD Target carbon

target CEIMEE Ambient gas H2, 53.3Pa
Energy of the laser 50x103J/m?2
The distance
between the target 15mm
and substrate
The temperature of 550°C
the substrate
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Time resolved photographs without filters
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N
Emission from C* ions lasts above the substrate: Since the emission lifetime is approximately 10 ns, the prolonged

emission indicates that the density of C* ions above the substrate is sufficiently high, causing them to collide with each other.
7

Bombardment effect of energetic C+* ions

The effect of hydrogen on carbon clusters

1 keV, ) carbon target 4 )
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aC N ) °
) 00 O®O In the case of the dangling bonds of
Substrate(800°C) dssoctate /N, ® carbon clusters with diameters less
o 0 @ than 3 nm being terminated by
Deposition of 1 keV carbon hydrogen, the tetrahedral
ions led to nucleation of . L @ (diamond) structure is more
diamond crystallites. C* emission Igts apove the substrate stable than hexagonal one.
- P. Badziag et al, Nature, j
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Diameter of UNCD crystals is
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Target Graphite N

Substrate
Substrate Si Holder
Temperature 550 °C
R.R 5Hz
Depo.time 1 min
Depo. rate 15 nm / pulse
Capacitance 720 4 F
\Votage 100 V Y,

Substrate
Holder

plasma‘gan

XRD
(a) capillary
. (SAGA-LS, BL15)

o il

(b) the resultant film

Diamond 111

Intensity (arb. unit)
Diamond 220

Diamond 111 Diamond 220 26 (dog)
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AFM

The film surface is extremely smooth (RMS = 0.2 nm).

W &g E R

The result of Nano Indenter

Hardness : 23~35 GPa

Modulus : 184~300 GPa
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