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Abstract

As the research in atomically thin two dimensional (2D) is maturing, a good 
question to ask now is what new science has been discovered and what new 
technologies have been realized. While it is becoming increasingly clear that 
two dimensional materials studied thus far will likely not be able to compete 
with mature electronic and photonic technologies like silicon transistors and 
III-V semiconductor lasers and detectors, 2D materials do offer opportunities 
to realize novel devices and technologies that, i) cannot be realized easily by
traditional materials, and ii) are in fact useful. In this presentation, we will 
discuss a few of these new technologies, in the electrical, mechanical and 
optical arenas, that have been made possible as result of the research on 2D 
materials conducted in our group at Cornell and also by other groups. The 
high mobility of carriers in graphene allow plasmons to propagate with lower 
losses compared to all other materials. Our experimental and theoretical 
work shows that graphene plasmonic structures can be used to realize VLSI 
electrical interconnects that have much lower propagation delays, much 
lower losses, and much reduced signal distortion compared to state of the art
copper interconnects (i.e. a beyond-copper technology!). Our work in 
transition metal dichalcogenides has shown that multilayer stacks of these 
2D atomic layers support mechanical oscillation modes with frequencies 
approaching one terahertz and with high quality factors. These high 
frequencies are unmatched by any other MEMs material and the frequency-
quality factor products of these modes, a figure of merit of MEMs oscillators, 
exceed that of any other known MEMs material even at much lower 
frequencies. Finally, our recent work has shown that bilayer graphene 
supports excitons whose optical transition energies can be electrically tuned 
all the way from zero to mid-IR values. This enormous tunability is 
unmatched by any other known material and offers opportunities for 
hyperspectral detection and imaging. The presentation will also discuss the 
new science discovered in each case.       
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