
How can we create materials to be stronger, lighter, and faster?  
How do we spur a new revolution in computing and electronics?  
What breakthroughs will transform how we use energy and  
reduce our dependence on fossil fuels?

MOLECULAR ARCHITECTURE 
AT COLUMBIA



In recent decades, researchers working at scales as small as a single atom have revolutionized our under-

standing of how matter is structured. Now the discoveries of these nanoscientists, and the new tools and 

methods they help develop, are leading to the creation of materials with extraordinary qualities—extremely 

strong, highly conducive to energy transfer, unique in their electrical properties. This work in molecular 

architecture, in which Columbia science and engineering faculty are world leaders, holds immense promise 

for both further discovery and practical applications.

 

FOR COMPUTING. For the past few decades computers have gotten smaller and smaller, and faster and 

faster, through silicon-based solid state computing. Now the properties of silicon and other naturally occur-

ring semiconductors are placing limits on further developments. But newly fabricated materials hold the 

promise of replacing silicon in the years ahead, producing a transformation akin to the silicon revolution.

FOR FABRICATION. Columbia is a leading center for graphene research, and our engineers and scientists are 

exploring this super-strong material’s potential for paper-thin smart phones as strong as steel, TV screens that 

roll up like a newspaper, aircraft far lighter than any seen before, and other remarkable structures.

FOR ENERGY.  Whether pioneering new techniques for enhancing solar energy efficiency or developing a 

platform to harness the energy of evaporation, the biggest energy source in nature, Columbia researchers 

are using nanoscience to open new frontiers in renewable energy.

FOR MEDICINE. To take one example, researchers have created single-molecule biosensors. These biosen-

sors can detect diseases when paired with a simple smartphone, potentially transforming medical diagnosis 

in developing countries where traditional testing equipment is prohibitively expensive and cumbersome. 

Through the Molecular Architectures initiative, Columbia University is focusing effort and investment on the 

nanoscale. We look to create new endowed professorships, postdoctoral and graduate fellowships, and 

opportunities for visiting scholars drawing the best talent to Columbia. Highly controlled facilities (“clean 

rooms”) outfitted with state-of-the-art equipment will provide the molecular factory for breakthrough ma-

terials, while new shared spaces for cooperative research will drive collaboration and enhance the under-

graduate experience. 

To find out more about Columbia’s molecular architects and how to support them, contact Sylvia  

Humphrey at (212) 851-4377 or sylvia.humphrey@columbia.edu.

NEW MATERIALS ATOM BY ATOM

Columbia’s molecular architects are reshaping the very structure of materials 

to create powerful new possibilities—for computing, for alternative energy, 

for real-time medical diagnosis, and for countless other applications. 
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“Big science problems often require multiple kinds of expertise. At the nanoscale, chemistry, 

materials science, physics, even life science, all converge.” 
–Colin Nuckolls, Professor of Chemistry


