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Efficient Nonlinear Fibers for Fiber
Optical Parametric Amplifiers

Soak aways and local storm water drainage
J. W. Pedersen, and N. S. V. Lund
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As a result of climate changes we are experiencing more and more heavy rainfalls as we have seen in Copenhagen the
last couple of years. These rainfalls cause great damage on low-lying areas. The sewerage systems in Denmark are not
build to handle extreme amounts of rain and therefore we have to come up with an alternative solution. One solution is to
use local storm water drainage such as soak aways. This project aims to model how three specifically chosen soak
aways handle and hold back rainwater. The project is made in cooperation with Orbicon, Avedøre Spildevandscenter and
Rudersdal Kommune.
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INTRODUCTION
Within our modern society we are all continuously requesting more and more capacity in
communication systems. Consequently, research within components for future
communications systems have, until this point in time, focused on components that secure
the possibility of supporting the request for a continued increases in needed capacity.
An important, optical component is the optical amplifier. Based on a demand for
capacity, Raman amplifiers and fiber optical parametric amplifiers (FOPAs) that may provide
gain at a broader range of wavelengths compared to conventional optical amplifiers based
on rare-earth-doped fiber materials, and in addition offer an improved noise performance,
are currently very popular. Improved properties are achieved by neglecting the energy
efficiency of the amplifiers though.
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In this work we focus on the fiber used in the parametric amplifier, see figure 1. The two
important fiber parameters are the nonlinear coefficient and the loss. In general, the higher
nonlinear coefficient the better, however materials with a larger nonlinearity also exhibit a
larger loss.
We consider various proposals for fibers and use numerical calculations to try and optimize
the fiber such that the amplifier requires less energy for the same amplification.
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Table 1 Life Cycle Check table for the project.

Figure 1 Fiber optical parametric amplifier
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