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STUDY ON THE PHYSICS BASIS OF FIBER COMMUNICATION
IN MIDDLE IR WAVELENGTH REGION (2—5um )
Gan Fuxi
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences)
Abstract

Fiber communication has been developed as a new kind of technology since 1970s, which
leads to a revolution in the field of communication. In order to reduce the loss of optical
fiber, the operating wavelength for fiber communication has been shifted to long wavelength
gradually, from 0.8 to 1.3 then to 1.55um . Up to now, the operating wavelength of fused
silica glass fiber has approached its limit value and its loss is close to the theoretical value. In
recent years, many advanced countries have paid more attention to the studies of fiber com-
munication in middle IR wavelength region (2—>5um ). IR fiber such as fluoride glass fiber
whose minimum loss (to be projected to 10°—107dB / km) is much lower than that of the
silica glass fiber (0.2dB / km) can be used for repeateriess telecommunication in more than
hundreds of kilometers.

On the physics basis we are exploring the possibility of long distance communication and
the crux of technology in long wavelength IR fiber communication in this project. Funda-
mental researches were combined with the developing of optical components. While centering
our studies on fluoride glass fibers, semiconductor lasers, detectors, and other components
used in IR fiber communication, we also study the micro—mechanism of absorption loss, op-
tical dispersion and light scattering in fibers and the theory of waveguide and transmission
characteristics in IR fiber communication. Now we have produced low loss fluoride glass
fibers, Ga InAsSb / GaSb semiconductor laser device and HgCdTe IR detector. Gereral test
for the optical fiber communication in the wavelength region 2—3 um is going to be done in
our laboratory. New research resuits about the new type of fluoride glass ﬁbers,.the prop-
erties and structures of the glasses and fibers, micro—and submicro—defects in the glasses and
fibers, calculating of optical properties of the fibers, nonlinear optical effect as well as
measuring and testing techniques were acquired.



