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continuous laser detonation wave using nano particles
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In the present study, the methodology was pursued for the energy conversion
from continuous laser to high speed gas flow via micro/nano scale solid materials. After
surveying several materials, we focused on using a low density porous material of carbon fiber,
whose typical scale is micro scale. In the experiment, the energy conversion efficiency was found 20
% at the maximum, and the maximum gas temperature was as high as 1500K. However, theoretical
estimation suggests that the energy conversion can be increased up to 80%.
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ablation in a wide range of ambient pressure,” Journal of Applied Physics, Vol. 122, N0.233304, 2017.
3.

The experiments are conducted in a vacuum chamber whose pressure is controlled by a rotary pump and
aturbo-molecular pump. pais varied from 10 Pato 100kPa. A Nd:YAG pulse laser is used. Pulse energy,
EL, is0.7 J, pulse width duration is 5 ns, and wavelength, is 1064 nm. The shot-to-shot variation of EL
was controlled below 5%. The laser beam is focused on the target using a convex lens with a focal
length of 200mm. The fluence is varied by changing the relative distance between the focus lens and the
target. For ablation, the fluence should exceed a threshold value, typically of the order of several Jcm?2
for nslaser pulse. Three different spot diameters are used: 1.3, 2.1, and 4.1 mm, while the laser fluence
changed as 52, 19, 5 Jcm2, which exceed the ablation threshold. For Schlieren visualization, a
high-speed camera HPV- X2 (Shimadzu Co., Ltd.) and a synchronized pulsed laser light source (Cavilux,
Ltd., CAVILUX smart, wavelength: 640nm, pulse duration: 10-100ns) are used. The pulsed laser light
source can supply invariable intensity of light during the experiment with the high brightness. The
camera is filtered at the pulsed laser light source wavelength to eliminate the high intensity of plasma
and light rays from Nd:YAG pulse laser due to the reflection on the target surface. In this study, the
Schlieren images of plume and shock expansion are recorded at 5 106 frames per second in grey scale.
The camera exposure time is 100 ns. For impulse measurement, the spherical target, as shown in Fig. 1,
is mounted on a load cell (Kyowa Electronic Instruments, Japan). The target’s radius is 5 mm. The use
of spherical target eliminates the diffraction of the shock wave at the periphery of the target. Moreover,
the spherical shape is a prominent shape in order to improve the stabilization of the capsule launched by
the laser beam.19 Mass removal experiment is conducted by using the disk target.

4.

An experimental study was carried out to investigate the impulse and the mass removal rate produced by
a nanosecond 1.064 um wavelength laser. The aluminum spherical target for the impulse measurement
and the disk target for mass removal measurement were examined in a wide range of ambient pressures
from 10 Pato 100 kPa. For the ablation in an atmosphere of pressure at 100 Pa, Schlieren images of the
plume interface were presented for the first time, the plume expanded anisotropically and quickly,
compared to that in the atmospheric pressure higher than 10 kPa. Therefore, the impulse generation is
dominated by the expansion of the blast wave at high atmospheric pressure. In contrast to using a CO2
laser, the blast wave energy conversion efficiency is found insensitive to the ambient pressure. At the
transient pa, 100Pa < pa < 10 kPa, the momentum coupling, Cm, is found to be the sum of the recoil
moment of the ablation jet and the air pressure behind the blast wave. The maximum amount of mass
removal rate, el/41.251g/J, is found at 20kPa and decreases quickly at the higher pa due to the plasma
shielding effect. From the values of e, the contribution of the ablation jet in the impulse generation is
appreciable until pais of the order of 10 kPa.
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