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Motivation 
•  Ultrafast fiber lasers are indispensable components in the field of 

ultrafast optics, and their continuous performance advancements 
are driving the progress of this exciting discipline. Micro/Nano-
fibers (MNFs) possess unique properties, such as large fractional 
evanescent fields, flexible and controllable dispersion, and high 
nonlinearity which are valuable for generating ultrashort pulses. 

• Dispersion, along with its interplay with nonlinearity, is a crucial 
factor that influences pulse dynamics in mode-locked fiber lasers 
and can reshape the pulse in the time domain and spectrum. 
However, in MNFs, waveguide dispersion associated with the 
structural parameters of the fibers dominates, offering the 
opportunity for convenient dispersion regulation.  
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Main idea 
• Presented an introduction to the mode evolution and characteristics 

of MNFs.  

• Provided a comprehensive review of recent advances in using 
MNFs for ultrafast optics applications including evanescent field 
modulation and control, dispersion and nonlinear management 
techniques, and nonlinear dynamical phenomenon exploration. 

• Discussed the potential application prospects of MNFs in the realm 
of ultrafast optics. Front In
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Framework 
The characteristics of MNFs and their applications to ultrafast optics are summarized. 
The main factors in ultrafast optics are a large fractional evanescent field, controllable 
dispersion, and high nonlinearity. MNFs can be used as highly nonlinear elements for 
studying nonlinear dynamics and phenomena when coated with highly nonlinear 
materials. Regarding the study of nonlinear dynamics, this article primarily focuses on 
high-harmonic generation, harmonic mode-locking, generation of noise-like pulses, 
and supercontinuum (SC) generation. 
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Method 
The fabrication of MNFs with desired geometrical parameters holds paramount 
significance for their practical implementation in intricate ultrafast optics 
experiments. Real-time monitoring of the diameter of the tapered fiber ensures 
the smooth progress of the fabrication process. 
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Results 

Nonlinear coefficient 𝛾𝛾 in MNFs 
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Results 
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Conclusions 

In ultrafast optics, MNFs can be used as the main components of 
mode-locked lasers. They can be used as saturated absorption 
carriers for nanomaterials and also directly as saturated absorbers 
and polarizers for mode-locking. Their controllable dispersion and 
nonlinearity make them ideal for the dispersion and nonlinear 
management of ultrafast lasers, leading to improved output 
characteristics. In addition, MNFs present a versatile platform for 
studying nonlinear dynamics because of their significantly large 
and customizable nonlinear coefficient. 
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