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Why NanoJapan?  
I discovered in high school that I had a knack for math and chemistry, and that’s why I’m currently 
studying chemical engineering. However, I’m also a hands-on person, and I am very interested in 
technology and discovering how things work. NanoJapan is such an exciting experience because it 
integrates all of these passions into one program, with the added benefit of an international experience. It 
gives me the opportunity to apply my knowledge and understanding to contribute to cutting-edge research 
in an industry that fascinates me.  

I am at the beginning of my college education and I am looking for opportunities to learn as much as I can 
to develop myself as a competent student and researcher. I like the fact that research doesn’t have a “back 
of the book” answer- it forces me to synthesize everything I know in order to systematically approach a 
problem. Not only will NanoJapan provide an opportunity to develop these skills, it will also teach me how 
to conduct myself professionally in a laboratory environment.  

I think science is an international endeavor, so it is very important to promote cross-cultural experiences. 
Not only does this collaboration lead to international friendships, it also allows several researchers to come 
together and share their individual perspectives of a given problem. Outside of the lab, I look forward to 
immersing myself in a culture that is completely different from my own. This experience will broaden my 
perspective, not only educationally, but culturally as well.  

My goals for this summer include:  

• I want to get as much out of this experience as possible; I don’t want to miss out on all of the 
opportunities that are not available back in the United States.  

• I hope to learn much more about nanotechnology and contribute to Prof. Kawano’s research to the 
best of my ability.  

• I want to learn how to speak Japanese, at least to the point where I have a working understanding 
of the language.  

• I am seriously excited to try some authentic Japanese sushi. 

Note: This student has not yet submitted his updated NanoJapan Student Profile or authorized the release 
of excerpts from his weekly reports.  

 



LOW TEMPERATURE THz PHOTO-CONDUCTIVITY AND  
MESOSCOPIC CONDUCTANCE FLUCTUATIONS IN GRAPHENE 

 
M. Trafford1, 4, Y. Kawano2, J. Bird3, 4, T. Kuga2, D. Suzuki2, H. Ramamoorthy3, A. Somphonsane3  

1Department of Chemical Engineering, University of Tulsa 
2Department of Physical Electronics, Tokyo Institute of Technology 

3Department of Electrical Engineering, University at Buffalo – State University of New York 
4NanoJapan Program, Rice University 

Contact: Mitchell Trafford mitchell-trafford@utulsa.edu  
The ability to alter the conductance fluctuations in graphene will expose brand new fields of research in THz detection, 

semiconductor technology, and quantum computing.  Graphene exhibits many unique properties, and our research explores 

fundamental questions about the nature of electron waves in disordered graphene.  Researchers have discovered that 

significantly disordered mesoscopic metal and semiconductor samples exhibit “universal” conductance fluctuations with 

amplitude e2/h.  However, graphene does not exhibit ergodicity in terms of conductance fluctuations and therefore does not 

conform to the “universality” observed in other materials. Graphene’s fluctuations are influenced by the puddles of charge 

carriers in its potential landscape, and the energy of a photon of THz radiation roughly corresponds to this energy difference.  

Therefore, by radiating a graphene device with THz waves, it may be possible to control the electron interference patterns.  

Additionally, the effect of THz radiation may be observed as an increase in the temperature of the lattice or a sudden non-linearity 

in the device resistance due to the electric field component of the THz wave.  Not only is this research fundamental to our 

understanding of graphene, but it may serve as a precursor for THz detectors and qubit operations.   

INDICATION OF BOLOMETRIC THZ RESPONSE: 
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