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Light manipulation by light in reactive polymer photonics 

Dr. Sara Nocentini, LENS Florence and INRiM Turin
Polymer photonics leverages the low cost, versatility and easy proces-
sing of polymeric materials to create photonic structures with tailored 
optical properties for light manipulation at the microscale. Advances in 
lithographic techniques now enable the 3D printing of nanostructures in 
innovative materials [1], thus  opening to the integration of advanced, 
stimuli-responsive materials for reconfigurable photonic and crypto-
graphic elements. The concept of 4D printing, utilizing programmable 
polymers capable of time-dependent shape changes in response to 
pre-defined external or environmental cues, has revolutionized various 
fields such as robotics [2] for actuator control, microfluidics, biomedical 
applications, programmable photonics and anti-counterfeiting.
By precisely controlling shape and refractive index through external 
stimuli, encompassing both linear and nonlinear optical properties, light 
becomes not just a signal carrier, but also a tool for active manipulati-
on.
This presentation will showcase our work on shaping responsive po-
lymers, specifically liquid crystalline networks, into 3D-printed nano-
structures for tunable linear and nonlinear photonics. By harnessing 
their significant anisotropic shape variations in response to light or 
temperature, we achieve remote and reversible control over the optical 
properties of micro-lasers [3], beam steerers [4], micro-cavities [5], and 
photonic crystals [6].
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