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Understanding and Optimizing Solution Processed Systems 

Liquid-phase and wet-processing techniques offer tremendous opportunities for scalable and low-cost manufacturing. Today, 
these techniques enable technologies such as lithium ion batteries and promise to play a future role in a wide variety of electronic, 
photonic, and electrochemical systems. Materials and devices made from these approaches often exhibit hierarchical structures 
and have complex interfaces that are key to their performance. In this talk, I will describe the importance of understanding 
structure-performance relationships to achieve the full potential of solution processed systems.  

To characterize structure and structural dynamics in these complex, multiscale materials, we leverage a wide variety of techniques 
including electron microscopies, x-ray imaging, diffraction, and scattering, neutron scattering and imaging, and muon 
spectroscopy. Combining information from characterization with simulation and experiment, we use our findings to understand 
the origins of performance limitations and develop design guidelines to systematically improve material and devices.   

My talk will present two examples. First, I will describe how x-ray tomographic microscopy has enabled us to quantify 
microstructure in lithium ion and understand limitations to transport. Second, I will describe how combining results coupling 
quasi-static and capacitive electronic measurements with experimental inelastic neutron scattering and computational of phonon 
has enabled us to understand why specific surface treatments to nanocrystalline materials improves their performance in 
optoelectronic devices. 

 
Vanessa Wood holds a Bachelors in Science from Yale University in Applied Physics (2005), a Masters in Electrical 
Engineering and Computer Science, Massachusetts Institute of Technology (2007), and a PhD in Electrical Engineering, 
Massachusetts Institute of Technology (2009). Her PhD work, with Prof. Vladimir Bulović, was focused on the 
development of quantum dot LED technology. From 2010-2011 she was a postdoc in Department of Materials Science 
and Engineering at MIT, working with Professors Yet Ming Chiang and Craig Carter on lithium ion battery flow cell 
technology.   

In 2011, she was appointed as an assistant professor in Department of Information Technology and Electrical 
Engineering at the Swiss Federal Institute of Technology (ETH Zürich). She received tenure in 2014 and holds the chair 
in Materials and Device Engineering. She won the 2014 Science Prize in Electrochemistry endowed by BASF and 
Volkswagen Group and is a 2017 World Economic Forum Young Scientist.  She is scientific advisor to Battrion AG, a 
start-up founded out of her group in 2015. 

 

 


