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Nonlinear Laser Lithography exploits nonlocal nonlinear feedback for femtosecond laser-induced 

nanostructuring with unprecedented uniformity on nonplanar or flexible surfaces [1]. Nonlinear Laser 

Lithography also serves a model system for self-organization, whereby we show control of pattern 

geometries via “noise”. We further answer the open question of how to control when nanostructures form 

parallel/perpendicular to laser field. Finally, we extend our results to 3D by creating structures deep inside 

silicon chips, demonstrating the first in-chip holograms, lenses, erasable information storage, microfluidic 

channels for cooling of microchips, through-Si vias, and even arbitrary 3D sculpturing of the entire chip. 
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