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Innovative Optical Isolators based on Surface Plasmon Polariton using
Ferromagnetic Metals
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We have studied integration of a plasmonic isolator on a Si substrate. The
key characteristics of the plasmonic isolator have been developed. A method to enhance the
magneto-optical figure of merit (FOM) and reduce the propagation loss of a surface plasmon in order
to realize the proposed design of the plasmonic isolator is described. One hundred % enhancement of
the FOM and 20x reduction of propagation loss in the optimized ferromagnetic plasmonic structures
(A1203/Si02/Fe), are demonstrated.

Furthermore, a new fabrication technology for integration of a plasmonic waveguide and a Si nanowire
waveguide without lift-off technique, has been developed. Main merit of this technology is a low
couEling loss between Si nanowire waveguide and the plasmonic waveguide. The new fabrication
technology was optimized in order to reduce the optical loss. A low propagation loss of 0.9 dB for
a Si nanowire waveguide coupled to a Co/Ti02/Si plasmonic waveguide of bridge type was demonstrated.
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