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Time-resolved transient reflective image on silicon surface after single-shot
fs-laser pulse irradiation
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Abstract

In this work, we have studied on time-resolved transient reflective image of single crystalline Si surface

after single-shot fs-laser irradiation with varying the laser fluence under two different laser spot sizes. The

temporal profiles of transient reflectivity changes as well as its maximum values at the early delay time

were found to be strongly dependent on both the laser beam spot size and laser fluence. We have

interpreted the dependence of transient reflectivity changes on the laser spot size in terms of a relaxation

of the generated free carriers to the bulk silicon, which should be interacted with the plasma.

Keywords: transient reflectivity(Z=HFAE), femtosecond pump-probe(FEZ HIL-3Z2=H)  time-resolved
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Fig. 1 Measurement setup for the transient reflection. The pump and image beam was irradiated on the
silicon surface, of which arrival time could be controlled by delay generator.
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Fig. 2 The time-resolved reflectivity image in single-crystalline silicon at the energy of 10uJ and the beam spot
size of 5.6um. The signal intensity from the pixel indicated by yellow arrow is used to determine the
reflectance changes The pixel indicated by arrow The scale bar is 20/m.
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Fig. 3 Temporal profile of the surface reflectivity changes
in single-crystalline silicon as a function of laser
fluence with a beam spot size of 5.6/m.
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Fig. 5 The surface reflectivity of single-crystalline silicon
as a function of laser fluence. The beam spot size
in diameter is 7.1 (A: black filled square) and

5.6pm (B : red filled circles).
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Fig. 6 AFM images for craters after single-shot irradiation at different laser fluences. The beam spot size in
diameter is 7.1m (A) and 5.6um (B).
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