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Abstract: This paper has highlighted the simulative study of
different photonic crystal fibers types configuration based
optical fiber communication channel system for short range
indoor applications, The overall system signal loss is studied
in relation to different fiber types and various spectral
operating wavelengths at various temperature variations
with the optimum indoor reach. Besides the overall system
dispersion is demonstrated versus the different fiber types
and various ambient temperature variations at various near
infrared spectral operating wavelengths with the optimum
indoor reach. As well as the output system power is simu-
lated and analyzed against different fiber link range and
various transmission bit rates based various photonic crys-
tal fibers configurations for the fiber communication chan-
nel. Overall transmission data rate is clarified versus
difterent fiber types and fiber link range at different ambient
temperature variations with the optimum indoor reach.
Moreover the signal per noise ratio is indicated against
different fiber link range and various ambient temperature
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variations based various photonic fiber communication
channel configurations.
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1 Introduction

As a revolutionary solution for ultra-high-power trans-
mission, photonic crystal fibers (PCFs) have provided un-
precedented flexibility for tailering optical properties to
meet specific demands. Unlike traditional fibers, PCF designs
have microstructure allowing a completely precise control
of light confinement and dispersion. Such capability is crit-
ically important for fiber-based delivery of applications as
high-power laser delivery where non-linear effects and
thermal damage limit the use of traditional fibers, LMA fi-
bers are one of PCFs’ design objectives that reduce power
density and minimize nonlinear interactions. These fibers
accommodate single mode operation while eliminating op-
tical damage risks through a simple means of tailoring the
size and arrangement of air holes in the cladding, and are
currently employed in industrial laser systems, medical de-
vices, and scientific research. PCF designs have unlocked
new frontiers in the power handling capabilities due to
customization [1-5]. For example, hollow core PCFs guide
light along a ceniral air channel which minimizes material
interaction and attendant losses. Responding to the scat-
tering of light by the fiber grating, these fibers use photonic
bandgap or anti-resonance mechanisms for light confine-
ment, with little attenuation and very little dispersion.
Hollow-core PCFs have been recent innovations further
improved by integrating anti-resonance elements to further
increase confinement efficiency and increase spectral
bandwidth, Second, the operational limits of these fibers
have been expanded to include ultra-high-power trans-
mission in extreme environments, through the incorpora-
tion of thermally robust materials, such as silica derivatives



