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Since the first achievement of an optical fiber with transmission loss as low as 20 dB/
km at the Corning Glass Works in 1970, there has been a rapid expansion in the fiber optic-
al waveguide technology with an associated proliferation in the number of host materials
and dopants compounds for fibers. The early work at Corning emphasized fused silica,
SiO,, as a host material with TiO, and GeO, as dopants in the core region to produce
the well known core-clad waveguide structure. This was followed by work at Bell Tel-
ephone Laboratories which introduced B,O, as a cladding dopant in conjunction with
a pure silica core. Since then the number of dopants that have been examined range
over the entire periodic table of elements. In addition, a large number of host glass com-
positions have been explored that include various silicate glasses as well as non-silicate glas-
ses, and even polycrystalline halide compounds. The choice of the preferred combination
of materials for a given application is sufficiently complicated that in many instances even
the experts may disagree. The intent of the present work is to examine the characteris-
tics of various materials and their combinations so that relative advantages and disadvan-
tages can be appreciated and guidelines for selection can be established.

The choice of host materials is governed principally by the spectral range in which
transmission is desired. Based on intrinsic transparency, the oxidic glasses are preferred
in the visible and near infrared, while chalgogenide glasses and alkali halide compounds
have superior infrared transmission. Over the past several years, there has been a growing
interest in extending the operating wavelength of fibers to take advantage of decreased
Rayleigh scattering. As a general rule, the spectral range of a waveguide can be extended
towards longer wavelengths by the selection of heavier elements which tend toward ionic
bonding such as TIBr and CsI. This rule is also valid over a more limited range in the
selection of dopants for oxidic glasses. However, the more ionic materials, such as Na*
and K*, have been found to be liabilities relative to achieving high mechanical strength.
GeO, is a better dopant compromise in this case and the preferred host glass composition
is still to be identified.

Recent work has established that certain combinations of dopants are preferred for
optimizing spectral dispersion in bandwidth and for reducting the response to ionizing
radiation in oxidic glass fibers. Underlying all of the above considerations are the econ-

omics of selecting materials which can be easily purified and manufactured into wavegui-
des.
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