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On the Interfacial Tunneling Current in Nanoscale Plasmonic
Junctions1 Y.Y. LAU, PENG ZHANG, R.M. GILGENBACH, University of Michi-
gan — Recently, electron tunneling between plasmonic resonators is found to sup-
port quantum plasmon resonances [1], which may introduce new regimes in nano-
optoelectronics and nonlinear optics. This is a fundamental problem of electron
transport in nano-scale. Here, we present a self-consistent model of electron trans-
port in a nano-scale metal-insulator (vacuum)-metal junction [2], by solving the
coupled Schrödinger and Poisson equations. The effects of space charge, exchange-
correlation, anode emission, and material properties of the electrodes and insulator
are examined in detail. It is found that these effects may modify the current density
by orders of magnitude from the widely used Simmons’ formula [3]. Transition from
the direct tunneling regime to the space-charge-limited regime is demonstrated. For
a given junction, simply increasing the driving field to field emission or space-charge-
limited regime could significantly reduce the damping of the charge transfer plasmon
due to quantum tunneling.
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