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Nathaniel Gabor, Laboratory of Atomic and Solid State Physics

The electronic properties of charge carriers in graphene sheets and carbon nanotubes exhibit
striking similarities to relativistic elementary particles. Interestingly, the small Fermi velocity in
single walled carbon nanotubes (SWNTs) leads to an effective fine structure constant
o = e® / 4rzehve ~ 1, suggesting that high-energy carriers should efficiently generate
particle-antiparticle (electron-hole) pairs. Here, | will discuss recent observations of highly
efficient generation of electron-hole pairs due to impact excitation in SWNT p-n junction
photodiodes. This process, analogous to relativistic particle-antiparticle creation, could
theoretically improve the efficiency of photovoltaic solar cells beyond standard thermodynamic
limits.
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