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In order to reduce the costs for the transmission, it was necessary to minimize expensive elements like transmitters, receivers and regenerators in the optical network.  At the same time the maximum data rate and transmission distance had to be increased drastically in the early days of optical telecommunications.  This goal could be reached with the invention of the erbium-doped fiber amplifier (EDFA).  Since this device allowed the amplification of the signal in the optical domain, transformation into the electrical domain was no longer necessary.  Hence a receiver, transmitter, and regenerator were spared with every optical amplifier.

The bit rate in the communication systems in the 1980s was 155 Mbit/s, ten years later it increased to 2.5 Gbit/s.  Today 10Gbit/s is widely used and 40 Gbit/s is being used.  Data rates up to over 10Tbit/s have been performed in the laboratories.  Since the middle of the 1990s, optical telecommunication devices have been transmitted more than one wavelength over a fiber span to better exploit the usable bandwidth of the optical fibers.  The technique，dense wavelength division multiplexing (DWDM), transmits different channels at the same time in one fiber with different carrier wavelength.  The optical amplifiers have played an important role in this innovation.  The studies on the usable bandwidth expansion for rare-earth-doped fiber amplifiers have been performed energetically in the 1990s and new fiber amplifiers have been developed.  The research of rare-earth-doped fiber amplifiers has led to the development of high power and ultra-short pulse fiber lasers.  

We should remind of nonlinear effect in optical fibers, such as four wave mixing (FWM), Raman and Brillouin scattering.  They are able to amplify optical signals in areas that can never be reached by rare-earth-doped fiber amplifiers and applied to optical signal processing, such as wavelength conversion, switching, slow light generation, etc.  They are opening new aspects for optical signal processing.  In this talk, I will present novel glass materials for optical signal processing and give a prospect of signal processing glass materials for future system applications.
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A
Optical properties of materials


A1
General


A2
Crystals


A3
Polycrystalline bulk and film


A4
Amorphous and organics


A5
Nanostructures, including photonic crystals

B
Preparation and Characterization of Quantum Dots, Quantum Wires and Other Quantum Structures

C
Excitonic Processes

D
Luminescence, Phosphors, Scintillators and Applications

E
Photoinduced Effects and Applications

F
Photoconductivity and Photogeneration

G
Nonlinear Optical Effects and Applications
H
Electro-Optic Effects and Applications 

I
Glasses for Optics, Optoelectronics and Photonics (including ZBLAN, fluozirconate, oxyfluoride and other glasses)
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Polymers for Optics, Optoelectronics and Photonics
K
Semiconductors for Optoelectronics 
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Semiconductors for Optoelectronics: Wide Bandgap

J2
Semiconductors for Optoelectronics: Narrow Bandgap

J3
Semiconductors for Optoelectronics: Heterostructures
L
Light Emitting Devices (including organics)


M
Photonic and Optoelectronic Materials and Devices (including devices for telecommunications, laser and detectors)
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Optical Storage
O
Photovoltaics (materials and devices, and their properties)

P
Waveguides and Integrated Photonics

Q
Silicon Photonics
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Optical Fibers and Fiber Sensors
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Experimental Techniques
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Femtosecond Spectroscopy
U
Teraherz (THz) techniques, including materials, emitters and detectors 
V
Defect Spectroscopy
W
Plasmons and Surface Plasmons
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Selected Topics (e.g. Photocatalysts in Materials, Materials for Energy Conversion etc)
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