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Abstract  Brillouin dynamic grating (BDG) based on stimulated Brillouin scattering effect has been extensively
investigated globally. Compared with fiber Bragg grating (FBG) , BDG has many advantages, such as fast reconstruction,
read-write separation, and parameter control. It has been realized in polarization-maintaining, single-mode, low-mode,
and photonic crystal fibers. Simultaneously, different types of BDG research, such as chirped BDG, phase-shifted
BDG, chaotic BDG, and random BDG, are constantly emerging. This paper briefly introduces the generation
principle of BDG and gives a detailed overview of different BDG fibers, different types of BDG, and BDG
application in distributed fiber sensing and all-optical signal processing. Finally, the development trend of BDG is
summarized and prospected.
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Fig. 1 Schematic diagram of Brillouin dynamic grating generation
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#1 ARDELH I BDG
Table 1 BDG in different optical fibers

Optical fiber type

Advantage

Disadvantage

Good polarization state retention is beneficial to stimulate
the SBS effect

Polarization-maintaining fiber

Single-mode fiber

High cost

Uniform refractive index distribution, low cost, wide application SBS effect is not easily induced

Different modes are beneficial to separation of pump light,

Few-mode optical fiber

Complex experimental system

detection light and reflected light

High nonlinearity is beneficial to stimulate SBS effect and reduce

Photonic crystal fiber sump light power High cost
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Table 2  Different types of BDG

BDG type Generation method

Reflective spectral width

Application

Chirp BDG  Frequency chirped pulse light
Phase shift BDG Phase modulated pulse light

Chaotic BDG Chaotic laser

Less than 100 MHz
More than 100 MHz

It can reach the gigahertz scale

Narrow band filter, dispersion compensator, etc
Photonic filter, microwave photonics, all-optical
signal processing, etc

High precision distributed optical fiber sensing

Random BDG Random pulse light It can reach the gigahertz scale Random fiber laser
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