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Abstract: 

Additive manufacturing printing, i.e., 3-D printing, is one of the most important 

technological innovations in the past few decades. Among the various techniques, two-

photon polymerization (TPP) is the most precise 3-D printing process that has been used 

to create many complex structures for advanced photonic and nanoscale applications, e.g., 

microrobots, optical memories, metamaterials, photonic crystals, and bio-scaffolds etc. 

However, to date the technology still remains a laboratory tool due to its high operation 

cost and limited fabrication rate, i.e., serial laser scanning process. In this seminar, I will 

present our recent work on parallelization of the TPP process based on temporal focusing 

via a digital micromirror device (DMD), where programmable femtosecond light sheets 

are formed and used to substantially improve the rate without sacrificing resolution. We 

will demonstrate the fabrication of arbitrarily complex structures at a record-breaking 

resolution and speed, i.e., lateral/axial resolution: 140 nm/175 nm at 10s mm3/min, which 

is approximately 3 orders of magnitude higher than any existing fabrication methods. Our 

new method provides an effective and low-cost solution to scale-up the fabrication of 

functional micro- and nano-structures (~$1.5/mm3). This means our technology may play 

a large role in fields such as healthcare, clean energy and water, computing, and 

telecommunications.   
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