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HIGH-ENERGY FEMTOSECOND
LASER INDUCED COLLATERAL
DAMAGESON SILICON AND GLASS

WANG Yanshen" WANG Bo' DONG Shen'
LIANG Yingchun® WU Wenzhi® SUN Tao"
(1. Precision Engineering Research Ingtitute,
Harbin Institute of Technology, Harbin 150001;
2. Center for Condensed Matter Science and
Technology, Harbin Institute of Technology,
Harbin 150001 )

Abstract High-energy laser pulses are utilized to ablate the
unpolished surface of silicon wafer and dide glass and
morphology and nanomechanical properties of the sample
surface are characterized. The morphology on the ablated front
surface is measured by a microscope. The morphology on the
front surface of silicon wafer varies with positions, yet thereis
a distinct boundary between the ablated and unablated areas on
the front surface of dlide glass. The morphology on the smooth
back surface is characterized by AFM. After irradiation, there
are no prominent changes in morphology on the back surface of
silicon wafer. While, the morphology on the back surface of
dide glass is markedly changed by laser pulses, and there is
also a clear boundary between the back of the ablated zone and
the back of the unablated zone. Nanomechanical properties on
the back surface of the two samples are measured by a
commercial nanomechanical test system. Regular variations in
nanomechanical  properties corresponding to that in
morphologies on the ablated front surface occur on the back
surface of silicon wafer. Yet such regular variations do not
appear on the back surface of slide glass. The regular changes
in morphology and nanomechanical properties, to some extent,
show the distribution of collateral damages, which is induced
by theill effects during high-energy femtosecond laser ablation.
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