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Laser Materials Processing and Nanomanufacturing 

Abstract:  
The Laser Thermal Laboratory has conducted work on the fundamental study of laser material interacƟons across 
length and Ɵme scales in the context of laser microprocessing and maskless nanomanufacturing. Understanding 
of the associated energy transport phenomena has opened the way to applicaƟons on micro/nanofabricaƟon, the 
synthesis of nanomaterials and their integraƟon into electronic and energy devices. New methods have been in-
troduced for the localized structural modificaƟon, growth and assembly of nanostructures. Laser-effected thin-
ning and stable doping of two-dimensional layered semiconductors has been demonstrated. Maskless fabricaƟon 
of funcƟonal devices on flexible substrates has been conducted by using nanoparƟcles in conjuncƟon with laser 
processing and prinƟng. High-performance devices have been realized on flexible substrates.  Ultrafast laser radia-
Ɵon drives nonlinear interacƟons that can be uƟlized for nanoprocessing. QuanƟtaƟve studies have been carried 
out addressing biological cell response to nanodomains paƩerned via mulƟphoton ablaƟon lithography. Fabrica-
Ɵon of filamentous model structures for the growth and differenƟaƟon of biological cells has also been studied. 
New concepts on the ultrafast laser fabricaƟon of three-dimensional mechanical metamaterials and the directed 
self-assembly of nanostructures are discussed. 
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