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Coherent Field Emission by Superfocused Plasmons1 JULIA MA-
JORS, Department of Physics, University of California, Irvine, ALEJANDRO RO-
DRIGUEZ PEREZ, JOONHEE LEE, V. ARA APKARIAN, Department of Chem-
istry, University of California, Irvine — Field emission takes place upon focusing
propagating surface plasmon polaritons (SPP) at the apex of a sharp metal tip.
The effect is demonstrated with remotely launched SPPs on a silver probe tip. We
couple femtosecond laser pulses through a grating inscribed on the taper of a smooth,
silver wire 30um from the apex. Field-emitted current is directly correlated with
the radiation of the super-focused SPP at the apex. Both current and radiation at
the apex are measured as a function of incident polarization on the grating. In the
absence of incident light at the apex, the local field of the “naked” surface plasmon
modulates the tunneling barrier that drives the field emission. We give a detailed
analysis of the governing dynamics in the presence and absence of an applied ex-
tractor field, and clearly distinguish contributions to tunneling current from Fermi
electrons, athermal electron-hole pair distribution created by Landau damping of the
plasmon, and the thermalized electrons. Independent of the distribution of the elec-
trons in the metal half-space the emission acquires coherence by the time-dependent
field of the plasmon in the vacuum half-space.

1This research was made possible through the NSF Center for Chemical Innovation
dedicated to Chemistry at the Space Time Limit (Grant No. CHE-0802913) as well
as their Graduate Research Fellowship to A.R. (Grant No. DGE-0808392)

Julia Majors
Department of Physics, University of California, Irvine

Date submitted: 15 Nov 2013 Electronic form version 1.4


