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Shanhui Fan and Zongfu Yu
Department of Electrical Engineering, Ginzton Laboratory, Stanford University, Stanford,

CA 94305, U.S.A.
Tel: 1-650-724-4759, email: shanhui@stanford.edu

Abstract:

When subject to temporally harmonic refractive index modulation, photonic states in
nanophotonic structures can go through photonic transition [1], in a manner similar
to electronic transitions in semiconductors. In this talk, we show that such transition
can be used to create new optical functionalities. In particular, in a periodic system
described by a photonic band structure, the use of a modulation can impart both
a frequency and a wavevector shift in the photon transition process, creating an
indirect inter-band photonic transition. We show that such an inter-band transition
can be used to break time-reversal symmetry and create complete and linear optical
isolation [2][3], without the use of magneto-optical effect. As such the fundamental
difficulty for achieving on-chip optical isolation in standard optoelectronics can be
overcome. In addition, we show that photonic transition can be created between a
state that is completely localized, and a propagating continuum of states. This process
achieves a single-pole optical resonance in which both the resonant frequency and the
quality factor is entirely specified by dynamics [4], leading to greater flexibilities and
accuracies in controlling optical resonance.
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