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Non-contact microsphere ultrafast
laser nanopatterning technology
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In addition to nano-hole structures achieved by contact
mode, the microsphere femtosecond laser fabrication can
also realize arbitrary structures on sample surfaces in non-
contact mode. How to achieve a good balance between
the working distance and feature size is a vital issue for
microsphere assisted laser fabrication.

The research group of Prof. Minghui Hong from Xia-
men University and the National University of Singapore,
and Prof. Tun Cao from Dalian University of Technolo-
gy jointly reported an ultrafast laser processing technolo-
gy based on non-contact microspheres, realizing <50 nm

functional nano-patternings on the surface of phase
change materials. In non-contact mode, the microsphere
is placed on a specially designed holder, and the nano-
structures can be obtained by flexibly controlling of mi-
crosphere in x-y-z scanning. In this case, the distance be-
tween the microsphere and the sample is in the order of
microns. Via the femtosecond laser irradiation of micro-
sphere, this new technology enables the high speed ma-
chining of finer feature nano-structures in non-contact
mode in various conditions.

This method provides a new idea for ultrafine laser sur-
face nano-machining, and its machining efficiency and
machining freedom are expected to be further improved
via microsphere array and microsphere engineering.

Opto-Electronic Advances, 2023, 6(6): 230029.
https://www.oejournal.org/article/doi/10.29026/0ea.2023.230029.


https://doi.org/10.12086/oee.2024.241004.h01
https://doi.org/10.12086/oee.2024.241004.h01

