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 Study of the dynamics of Lithium Niobate Mach Zehnder 
Modulator 

 
Abstract 

 
Secure data transmission in fiber optic communication is achieved by encrypting the data by 

chaotic optical carriers.  Mach-Zehnder modulators (MZM) are key components for generating 

the chaotic optical signals to be used as carrier signals. The chaotic fluctuations of the intensity 

of a laser diode are generated using the electro-optic MZM modulator operating in a highly 

nonlinear regime. The modulator is driven in closed loop by its own output at an earlier time. 

The system displays reproducible nonlinearity that is used to generate chaotic optical carrier 

signal. In this project, the dynamics of a Lithium niobate Mach-Zehnder modulator under various 

biasing conditions will be studied.  Both open and closed loop configurations will be employed 

resulting in the demonstration of a rich variety of phenomena.  
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