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Biography: 

Professor Collins’ expertise is in the electronic properties of nanoscale materials, particularly 
carbon nanotubes.  His research establishes methods of building circuitry at the molecular scale, 
within the general field known as nanotechnology, and for this work he has been named a Fellow of 
the AAAS.    Professor Collins received B.S. degrees in Physics and Electrical Engineering at the 
Massachusetts Institute of Technology, and a Ph.D. in Physics from the University of California, 
Berkeley.  He experienced both ends of the industrial spectrum, having worked at IBM’s T. J. Watson 
Research Center, as well as at Nanomix, a nanotechnology startup company.  He is also an alumnus 
of Teach for America and continues to be a dedicated teacher.  Professor Collins teaches a wide 
range of traditional and online courses, including introductions to nanotechnology aimed at high 
school, college, and post-graduate audiences.  Since joining the UC Irvine in 2002, he has been 
awarded an NSF CAREER research award and multiple campus-wide teaching awards. 
 
 

Research: 

 
The promise of so-called “molecular electronics” is to 
miniaturize transistors to the scale of single molecules.  
However, the real value of molecules is not simple, binary 
switching but rather the richer activity underlying all of 
chemistry.  Our research at UCI has surpassed the simple 
transistor model by fabricating single-molecule devices that 
retain chemical functionality.  By effectively merging 
electronics with chemical function, we have produced a new 
type of high bandwidth, electronic device that can monitor 
protein motions, charge transfer events, and enzymatic 
catalysis.  More than simple detectors, these devices record chemical events like oxidation, 
conjugation, recognition or binding, all in real time and with bond-by-bond precision.  Recent work 
has focused on the fundamential mechanisms that make these devices so effective.  General design 
rules have allowed us to study the biochemistry of three different classes of enzymes, and they can be 
used by others to make similar measurements across the entire range of interesting molecules. 
 
 


