
Accepted Manuscript

Title: Experimental observation of the bipolar super-regular
breathers dynamics induced by modulation instability from
arbitrary perturbed background

Authors: Yingchun Ding, Xiaoming Cheng, Bin Zhang, Qi
Feng, Chengyou Lin

PII: S0030-4026(17)31023-9
DOI: http://dx.doi.org/10.1016/j.ijleo.2017.08.122
Reference: IJLEO 59585

To appear in:

Received date: 6-6-2017
Accepted date: 22-8-2017

Please cite this article as: Yingchun Ding, Xiaoming Cheng, Bin Zhang,
Qi Feng, Chengyou Lin, Experimental observation of the bipolar super-
regular breathers dynamics induced by modulation instability from arbitrary
perturbed background, Optik - International Journal for Light and Electron
Opticshttp://dx.doi.org/10.1016/j.ijleo.2017.08.122

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijleo.2017.08.122
http://dx.doi.org/10.1016/j.ijleo.2017.08.122


Experimental observation of the bipolar super-regular breathers 

dynamics induced by modulation instability from arbitrary 

perturbed background 

 

Yingchun Ding*, Xiaoming Cheng, Bin Zhang, Qi Feng, Chengyou Lin 

 

Department of Physics, Beijing University of Chemical Technology, Beijing 100029, China 

 

*Corresponding author, email address: dingyc@mail.buct.edu.cn. 

 

Abstract：The solitons dynamics induced by more practical and complex forms of modulation 

instability (MI) have still not been revealed. In this paper, the solitons dynamics induced by MI with 

randomly perturbed initial conditions are observed experimentally. The mark of the MI development 

from linear stage to nonlinear development stage is the appearance of particular classes of super-

regular breathers with bipolar complex oscillation structure. The interaction of the multiple sets of 

opposite quasi-degenerate four wave mixing processes can be treated as a sort of “turbulence” 

appearing as a result of nonlinear development of MI. Our results open up possibilities to explore the 

MI that develops from some kind of arbitrary perturbed background. 
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1. Introduction 

Modulation instability (MI) as a ubiquitous phenomenon in nature has been widely studied since 

1967 [1], because of the intrinsic scientific interest and extensive applications in the field of material 

science, water hydrodynamics, and nonlinear optics. The initial stage of MI is found to be linear [2,3], 

however, the linearization theory becomes invalid as MI develops into nonlinear stage [4]. This 
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