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Fig. 1. SEM images of the sieved glass beads taking S, and

S, samples as examples.
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Fig. 2. Schematic of the experimental setup.
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Fig. 3. Temporal and spatial images of grain ejection corresponding to granular targets S; (a)—(f) and S, (a')—(f"). The definitions for

the fastest gain position in the early-stage ejecting process and the ejecta curtain diameter crossponding to the later-srage ejecting

process are shown in panel (c¢) and panel (e), respectively.
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Fig. 4. (a) Position of the fastest grain in the early-stage ejecting process as a function of time; (b) kinetic energy of the fastest

particle as a function of grain size.
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Fig. 5. Ejecta curtain diameter corresponding to the later-
stage ejecting process as a function of time. The solid lines
show the fitting results with the point source model. The
inset exhibits the speed of expanding ejecta curtain with

time.
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Influence of grain size on dynamic characterizations
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Abstract

When intense laser pulse irradiates a target surface, the energetic processes of generation and expansion of
laser-induced plasma will affect a localized pressure impulse around the irradiation zone. As a result, pulsed
laser ablating granular target can drive a physical phenomenon of grain ejection. In this work, taking dry glass
beads with different grain sizes as an example of granular targets and using high-speed video camera, we
experimentally investigate the grain-size dependent dynamics of grain ejection driven by nanosecond laser
pulses. The measured video sequences clearly exhibit that the laser-driven grain ejection process can be
separated into two regimes: early-stage fast ejecting process and later-stage slow ejecting process. We find that
there exists an obvious grain size effect on the kinetic energy of grains in the early-stage ejecting process. In
addition, the temporal evolution of transient ejection of a curtain diameter D (t) corresponding to the later-
stage ejecting process obeys the well-known “point source” law, D (t) = at”, where both parameters o« and j
depend on grain size. The observations mentioned above can be reasonably explained by considering the grain
size dependent efficiency of impulse coupling between grain and plasma flow and plasma features generated by
interaction of laser pulse with granular targets. These experimental results improve the understanding of the

mechanism of laser-driven grain ejection.
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