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Laser oxidation-a new approach to
tuning the optical third-order
nonlinearity of boron nitride
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Hexagonal boron nitride (h-BN) is a two-dimensional
layered wide-bandgap insulating material. It has a wide
range of applications in the field of nonlinear optics.

Recently, Prof. Baohua Jia's group from the Centre for
Translational Atomaterials at Swinburne University of
Technology, and the School of Science at RMIT Univer-
sity, has developed a method for laser-tunable third-or-
der optical nonlinearity of h-BN. In this study, a one-step
ball milling method for processing commercially pur-
chased h-BN powders is proposed, and the edge modifi-
cation of h-BN with -NH, functional groups during the
grinding process can effectively enhance its solubility.

The prepared h-BN solution can be filtered by vacuum
filtration method to obtain a freestanding h-BN thin film.
By controlling the amount and concentration of the solu-
tion, the thickness of the h-BN film can be precisely con-
trolled in the order of hundreds of nanometers to microm-
eters.

Prof. Baohua Jia's group used 800 nm low-repetition-rate
femtosecond laser to directly fabricate 50 pm x 50 um
micropatterns on the h-BN film, creating an ultra-fine
low damage method to manufacture arbitrary h-BN struc-
tures.

It also proposes that femtosecond laser direct writing is
an effective way to achieve high-precision processing on
h-BN materials. On this basis, the changes in chemical
properties and optical properties of materials before and
after femtosecond laser processing are studied.
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