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In recent years, several beam shaping techniques have
been proposed to balance the difference between lateral
and axial resolution in FLDW, such as slit shaping tech-
nology, astigmatism shaping technology, and cross-beam
irradiation technology. However, these techniques can-
not achieve three-dimensional isotropic processing based
on a single objective lens.

The research group of Professor Yangjian Cai from
Shandong Normal University and Professor Ya Cheng
from East China Normal University propose a pulse com-
pensation scheme by building a pulse stretcher outside a

high-repetition-rate fs laser source for the generation of
the SSTF fs laser pulses, which realize truly 3D isotropic
microfabrication with a tunable resolution ranging from 8
pm to 22 pm in glass. In this work, a Martinez-type pulse
stretcher was adopted to introduce a large number of pos-
itive temporal chirps, the output pulse width was
stretched to the picosecond level, and then different fre-
quency components of laser pulses were spatially dis-
persed by grating pair and then recombined by an objec-
tive lens, pulse width at the focus of objective lens was
restored to fs leve. Compared with conventional laser
processing, SSTF high-repetition-rate fs laser pulse has
the advantages of high efficiency, 3D adjustable isotrop-
ic fabrication resolution. The research results are expect-
ed to be applied to the fabrication of 3D microfluidic
chip, photonic chip and laser 3D printing.
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