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We study the single photon transport
through a one-dimensional array-coupled
resonator wave-guide (CRW) with a side
coupled whispering gallery resonator
(WGR), as is shown schematically in Fig 1.
The WGR has two cavity modes correspon-
ding to clockwise and counter-clockwise
modes.

We study two cases. In the first case, we
consider that the whispering gallery modes
are degenerated and coupled to each other.
The coupling between the modes can be
produced by surface roughness in the fabri-
cated devices [1]. In the second case, we
consider that the degeneration of the whispe-
ring gallery modes is lifted. This situation
can occur in a WGR with impurities [2,3].

Inthe firstplace, we analyze the photon
propagation in stationary state in both sys-
tems case. We calculate the density of states,
transmission and reflection spectra. We find
quantum interference effects like Fano and
Dicke effects. Our results can be explained
in terms of EIT and dark states.

Moreover, we study the dynamic of sys-
tems.In order to do that, we carry out the tem
poral evolution of a Gaussian wave packet
through the systems. Our results show trap-
ping effects, which produce effective confi-
nement and partial wave packet storage. In
the second place, it determines that exists
long and short lifetime states. These results
are analyzed in terms of symmetry breaking
parameters in each studied situation.
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Figure 1. Schematic of the system: 1D waveguide
coupled to a whispering gallery resonator. The blue
and red solid arrows represent the two whispering
gallery modes. The green arrow denotes the coupling
between the waveguide and the microresonator.
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