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Active Fluoride Glasses

45 reported earlier {RIC Imsight 1 [3] (1988) and 4 [7] (1991)) rare
earth-heavy metal fluoride glasses are seriously being studied for long
distance telecommunication systems te replace silica based systems, because
the fluoride glasses have a low loss window, i.e. are transparent, at longer
wavelengths than the silica glasses (2.55 ws. 1.55 pm) and have a lower
intrinsic (theoretiecal) loss (0.01 vs. 0.15 dB/km). The first allows one to
send more information per fiber, and the second allows one to transmit this
information over longer distances without amplifying the signal (150 km wvs,
2000 Ekm). But to date there has been some difficulty in reaching these
goals for the fluoride glasses, which require purity levels of transition
and lanthanide elements, which absorb in the visible and infrared regions,
to be less than 1 part per billion. Furthermore, extrinsic scattering loss
factors, such as bubbles and microcrystallites, need to be eliminated or
reduced to an extremely low level. To date the best that has been achieved
is a loss of 0.6 dB/km for a 110 m long wire, about a factor of 50 too large
to be useful in long distance telecommunications.

At the 19th RERC Prof. J. Lucas (Laboratoire de Chimie Minerale,
Université de Rennes, France) described a new and interesting development,
involving rare earth fluoride glasses, which may reach commerical fruition
much sooner than optical fibers for transmission lines. Scientists have
found that the lanthanide doped fluoride fibers have a unique pguiding
configuration which allows these materials to be used as optical amplifiers
and fiber lasers. The lanthanides, which are homogeneously distributed in
the core of the fiber, can easily be excited by pumping light intoc the fiber
and gulding the emitted beam through the fiber core. The high optical
confinement results in a highly efficient optical excitation, leading to a
low power threshold for laser action or up-conversion processes. Since the
optical fiber is quite short -- a few meters in length -- optical losses of
0.5 to 1 db/km can be tolerated. These rare earth doped waveguides are
called rare earth active fluoride fibers to distinguish them from the
classical optical fibers.

There are three fluoride glasses which are primary candidates for aetive
fibers. All three have been drawn inte the fibers and shown to be stable
enough to resist corrosion and devitrification. These are: ZBLAN, an AlF,-
based glass, and BIGaZYT, ZBLAN is a fluorozirconate glass having the
composition 55ZrF,-18BaF,-6LaF,-4A1F,-17NaF. This is the most stable
fluoride glass known today (i.e. it has the lowest critical cooling rate),
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