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Experimental Study on Influence of Near-Earth Asteroid Material Characteristics on

Laser Ablation Driving Efficiency

SONG Guangming', REN Siyuan', GONG Zizheng"’, ZHANG Pinliang’,
CHEN Chuan', WU Qiang"’, CAO Yan'

(1. Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China;
2. Science and Technology on Reliability and Environmental Engineering Laboratory, Beijing 100094, China)

Abstract: Based on the issues closely related to the laser driving effect and the characteristics of asteroid materials,
experimental research was conducted on the ablation driving efficiency of pulsed laser on near Earth asteroid materials. Different
materials and porosity of asteroid like test samples were selected to measure the impulse coupling law. The experimental results show
that under the action of pulsed laser ablation, C-type asteroids have higher impulse coupling efficiency than S-type asteroids; As the
porosity of asteroids increases, the efficiency of impulse coupling decreases, and the efficiency of laser ablation driving decreases. In
addition, experiments were conducted on the changes in mass of laser ablated asteroid like materials, and the results showed the
existence of a laser power density that maximizes the efficiency of asteroid mass ablation. For threat asteroids that require long-term
warning time, reducing their mass at the fastest rate while ablating and deflecting their orbits can further improve defense efficiency
and achieve defense objectives.

Keywords: laser driving; ablation; porosity of asteroids ; warning time

Highlights:

e Measurements of impulse coupling characteristics of pulse laser ablation of asteroid meteorites.

e Obtained the influence of porosity and other factors on the impulse coupling coefficient.

e Established fitting function models for impulse coupling coefficient of pulse laser ablation of S-type and C-type asteroids.

e Compared to S-type asteroids, C-type asteroids have higher laser ablation efficiency.

e The determination of laser parameters should comprehensively consider the impulse coupling coefficient and the mass ablation

rate of asteroids.

[TiERE: ik, ELFR: RANE]
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