Numerical analysis of independent light
propagation in a photonic crystal fibers
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» Recently, PCF with two or more adjacent cores called multicore PCFs (MCPCF) [1, 2]. It is a
possibility to use it as an optical fiber coupler [3-9]. Destroying the symmetry of the PCF
couplers is the key method to obtain anisotropy in the structure. In general, one can
introduce asymmetry in the structure by using different dimensions of the coupler or
variation between the cores or using different index profiles [10, 11].

» In our study, we design different geometrical structures, such as two-, three-, and seven-
core PCFs coupler to predict the mode behavior in several of coupled MCPCF. Which have
the potential to affect the coupling properties between coupled cores, such that reduction
of the coupling significantly, so that the coupling non-existent between the cores and then
the cores become decoupled, consequently propagates the light independently essentially
in all cores, as individual cores in isolation.

» By assuming that the propagation constant of each core is BO; the coupling coefficient
between the cores is kg, the evolution of the modal field amplitudes in MCPCF coupler as
UO can be described ‘as in equation (1) [10, 11]:
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The coupling coefficients with non-identical become of 7 is described as [12]:
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The effect of anisotropy in all diameters of two core on the
coupling properties
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The effect of anisotropy in all three core diameters on the
coupling properties
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The effect of anisotropy in all seven core diameters on the
coupling properties
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» Introduce anisotropy in all core diameters causes
suppression the coupling between the cores, as a
result the modes of these cores become decoupled
and the light independently propagation in each
core.

» By increasing the wavelength, it is possible to
overcome the problem of suppression the coupling
between cores even if all cores different

» The coupling efficiency between the cores improves
by increasing both of the wavelengths and the
number of coupled cores inside the structure.

» This design structural can be used in applications as
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