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Abstract

Abstract

In recent year, with the explosive increasement of information in modern society,
the communication systems are required to have the properties of higher speed and
higher capability. All Optical Network (AON) which attracts the attention of the
experts all over the world can augment the capacity of optical fiber communication
economically and effectively. The core technologies of AON are Optical Add/drop
Multiplexer (OADM), Optical Cross Connect (OXC) and Dense Wavelength Division
Multiplexing (DWDM) etc. Optical Switch, the core element of OADM and OXC, is
the key element of AON.

The all-fiber magneto-optic switch researched in the Thesis is based on Faraday
Effect of magneto-optical material. It is composed of yttrium iron garnet (YIG) single
crystal fiber, fiber polarization beam splitter/combiner, high-speed magnetic field and
nanosecond impulser etc. The research on key technologies of all-fiber magneto-optic
switch mainly includes as follows:

1. Beam path of all-fiber magneto-optic switch. The theory of Faraday Effect
and principle of fiber collimator will be introduced in the part. Three kinds of beam
path of magneto-optic switch will be listed. Finally the beam path of all-fiber
magneto-optic switch and its feasibility will be analyzed.

2. Post-processing of magneto-optical single crystal fiber. It is composed of the
development history of magneto-optical material, the introduction of laser heated
pedestal growth (LHPG) which is used to grow YIG single crystal fiber and the
scheme of post-processing of YIG single crystal fiber we have. The scheme of
post-processing includes the length selection, heat processing, cutting craft and
end-face lapping of YIG single crystal fiber.

3. High-speed magnetic field of all-fiber magneto-optic switch. It includes the
introduction of magnetization theory of magnetic material, the presentation of some

schemes of high-speed magnetic field of magneto-optic modulator. And finally the
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high-speed magnetic field which is designed for the all-fiber magneto-optic switch
will be analyzed in the part. The finite element analysis software ANSYS is used to
analyse the scheme of high-speed magnetic field. The curve of I and B, the feasibility
of the scheme will be achieved in this chapter.

4. Nanosecond impulser of all-fiber magneto-optic switch. The nanosecond is
based on the avalanche effect of avalanche triode. The theory of avalanche effect of
avalanche triode will be first discussed in the part. And the circuit of nanosecond
impulser for all-fiber magneto-optic switch will be designed and analyzed in the end
of the part. Shown by the experiment data, the amplitude of the impulse about 5~50V,
the rising time of the impulse about 15~100ns, are available on the output end from
the nanosecond impulser, which can be used as driving current pulse of Faraday
rotator.

The main features of the thesis are as follow:

1. The all-fiber beam path of all-fiber magneto-optic switch which is composed
of YIG single crystal fiber and fiber polarization beam splitter/combiner is first
presented in the thesis. The scheme introduces a new idea for magneto-optic switch
and its related research. It also extends the applied range of YIG single crystal fiber
and promotes its research motivation. The scheme of all-fiber beam path is valueable
not only for theoretical research but also for the application in all optical network.

2. The design of high-speed magnetic field refers to the idea of magneto-optic
modularor. Its unique dual magnetic field and “U” shape electrode is propitious to

increase the response time.

Key Words: Magneto-optic Switch; Faraday Effect; YIG Single Crystal Fiber.
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