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Study on periodic structures on Si surface induced by femtosecond laser
GAO Shengmiao, YAN Kezhu, HAN Peigao, XU Chunyu, WANG Rongxin

(Shandong Provincial Key Laboratory of Laser Polarization and Information Technology, Institute of Laser Research, Qufu

Abstract: In order to study periodic structures on Si surface induced by femtosecond laser, the relationship between

the ripple period and the incident laser wavelength was analyzed. After theoretical analysis and experimental verification,

measurement, close to the center wavelength of laser. When the polarization direction of incident laser is changed by a
structures.

rotatable Glan-Taylor prism, the direction of periodic ripples is changed accordingly. The direction of ripple is

the ripple period of monocrystalline silicon was calculated to be about 800nm. The ripple structures irradiated by 1kHz
perpendicular to the electric vector direction of the femtosecond laser. The processing images show that the irradiated area is
damage threshold

femtosecond pulses ( center wavelength of 800nm, pulse width of 35fs) were studied. The results show that a set of liner
ripple structure with parallel and equal spaces is found on the silicon surface irradiated by pulse laser under the condition

that power density is slightly higher than damage threshold of the workpiece. The period of ripples is about 750nm by

much cleaner than the non-irradiated area. The investigation is significant for further study of laser-induced periodic surface
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Fig. 1 Physical processes during silicon modification irradiated by femtosec-

ond laser pulses
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Fig.2 Nomarski optical micrograph of silicon sample surface treated with

single laser pulse in air (A =800nm, 7 =130fs, ¢, =1.5J/cm?)
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Fig.3 SEM picture of damage on silicon surface induced by Ti:sapphire la-
ser pulse in air

a—full view b—detail
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Fig.4 Experimental setup for micromachining Si by femtosecond laser pulse
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Fig.5 CCD picture of silicon ripples induced by Ti:sapphire laser pulses in
air (P =47mW)

Fig. 6 CCD picture of silicon ripples induced by Ti:sapphire laser pulses in
air (P=2.6mW)
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Fig.7 CCD picture of silicon ripples induced by Ti:sapphire laser pulses in
air (P =45.5mW)
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