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Biography 
Dr. Homer Yen is a metallurgist and a microscopist in Taiwan. He received PhD under supervision of Prof. Jer-

Ren Yang at National Taiwan University, developing 780 MPa-grade hot-rolled steel strip with China Steel 

Corporation. He also works under Prof, Simon Ringer at University of Sydney, eploring inner space of ultrafine-

grained duplex steel by using atom probe tomography. Homer joined NTU in 2014 summer and lauched 

Microstructure and Defect Physics Group, to develop alloys with novel properties by manipulating their 

microstructure and defects. Homer’s major scientific contribution is about principles of physical metallurgy, 

explored in novel materials by using advanced characterizations. He has published over 100 SCI/EI papers, over 

30 invited talks and 8 patents, working on both tracks toward academy and industry. His important 

contributions include the strongest ductile steel (SCIENCE, 2017), low-modulus biomedical Ti alloy (Material 

Today, 2019), high-entropy lightweight steel (Acta Materialia, 2022), Mg-based hydrogen stroage alloy (Current 

Project) and applications of atom probe tomography (Current Project). Besides, Homer, as a volunteer, lauched 

NTU-OI Microscopy School to deliver microscopy education in Taiwan. His industrial partners include China 

Steel Corporation, Arcelormittale (FR), Ovako (SE), Oxford Instruments (UK), Fuseng, MIRDC and TSMC. His 

international experience across Australia, Hong Kong, China, USA, France, Spain, Sweden, Japan, German and 

Uited Kingdom. 
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Enabling capability for microscopy and microanalysis beyond its intrinsic resolution or accuracy, by 
Computational Microscopy, is able to provide new insights into materials inner space. Computational 
microscopy is a rising field in materials characterizations incubating new materials science in recent 
decays. This talk provides introductions to two digital microscopy technologies: electron 
backscattering diffraction (EBSD) and atom probe tomography (APT). EBSD is an approach of 
crystallographic mapping of materials surface. It stores pixel-by-pixel crystallographic information, 
which can be further processed for various purposes. APT is a state-of-art technique providing atom-
by-atom three-dimension information of materials. Importantly, the data from APT is completely 
digital and the information analysis is heavily computational. Moreover, we will experience three 
interesting journeys into inner space of advanced materials. First, we travel back to see how 
microstructure in steel forms in a rapid quenching from high temperature. Second, we predict 
possible fracture in the future based on the current physiognomy. Third, we share many materials 
novelties in nanostructure and learn how atom-by-atom information playing critical role in materials 
properties. These critical characterizations is able to inspire new thinking and further drive new 
materials design. We believe that there’s plenty of room at the bottom with computation microscopy. 


