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Microswimmer navigation  
in turbulence 
Numerous biological microswimmers exhibit remarkable efficiency in pursuing 
various survival objectives. One example of such swimmers are plankton, which 
play important roles in sustaining life on Earth by regulating climate through 
the carbon cycle and oxygen production. Additionally, they form the base of the 
aquatic food web, transferring energy from the Sun to living matter on Earth. A 
deeper understanding of the underlying mechanisms of their behaviors is not only 
important for addressing issues such as climate change, food security, and better 
understanding of life at small scales, but also drives the development of biologically 
inspired artificial nano- and micro-robots. These hold immense potential across a 
spectrum of applications, including directed drug delivery, non-invasive surgery, 
efficient mixing, hazard cleanups, and smart endoscopic capsules. This thesis 
delves into investigating optimal navigation strategies for active microswimmers 
with limited control capabilities, inspired by planktonic microswimmers that 
navigate adeptly in turbulent pelagic environments. 
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