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An electromagnetic cavity resonator with deep sub-wawglesize is consid-
ered theoretically on plasmonic nanowires with the peivitigt modulated periodi-

cally. In this work, plasmonic nanowires are treated asdyical waveguides made 1. (a)

of materials with negative permittivity in a certain bandrefquency (such as silver or Jingjing Li

gold nanowires), and their dispersion characteristichaedly reviewed first. In such University of Pennsylvania
waveguides, due to the negative value of the real part of iptérity, a slow-wave TM Department of Electrical and
mode with no cut-off radius is present, i.e., even for a vemalsradius, this TM mode Philadelphia, PA

with the guided wavelength much smaller than the free-spamelength is tightly 19104 USA

bound to the nanowire. These epsilon-negative cylindneareguides (ENGCW) jingjing@eas. upenn. e(
with periodically varied permittivity is then studied apttally using the space har- (b) 2158981438

monic method. Dispersion relations for this slow guided mipgide and outside the
band gap are calculated numerically, and evanescent medeshe center of band
gap are studied in details. By properly creating a defectumh & sub-wavelength
periodically modulated ENGCW (PM-ENGCW), a cavity on thenowire can be
synthesized whose dimension along the nanowire is detethiig the guided wave-
length and the decay rate of the evanescent mode, resuitangultracompact cavity
resonator with a size much smaller than the free space wagtbleThis size can be
made even smaller by reducing the nanowire radius, sindhiteer the wire radius,
the shorter the guided wavelength and the higher the degayinstant. The effec-
tive size of this cavity is calculated numerically, and EriElement Method (FEM)
is used to demonstrate the cavity mode. The quality factpiof@uch an ultracom-
pact resonating mode is discussed. It was found that theriadai@ss, more than
the radiation leakage, is a determining parameter in Q atialu Candidate mate-
rials, e.g., some of the noble metals, suitable for makirgstiucture are suggested
and method of realizing such a resonating structure usihgare material is also
mentioned. Finally, the quantum limit of this theory is atBscussed.
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