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Effect of Laser Focusing Shape on Propagation Velocity of LSD
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Abstract (HE3E)

Extremely high cost of conventional chemical propulsion is one of the biggest bottle-necks for accelerating space exploration.
Alternative candidates containing Repetitively Pulsed (RP) Laser Propulsion are strongly desired to reduce the cost. Laser-Supported
Detonation (LSD) is a phenomenon that ionization wave propagates supersonically to keep touching the induced shock wave. The
propagation velocity of LSD is one of the important parameters which determine the thrust performance of RP Laser Propulsion. In
this research, the propagation of LSD which is induced by focusing TEA-CO2 laser beam into the spot with the equivalent diameter of
3 mm is observed. Obtained propagation velocity is compared with them of previous experiments whose spots have the equivalent
diameter of 1.2mm, 5.1mm and 7.2mm. As a result, the required laser intensity to achieve same velocity increases with the laser beam
width (produced plasma width) decreasing under the condition that cross-sectional area of the laser beam is relatively constant along

optical axis.
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