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Preparation and properties of graded-index optical fibres of B,0,;-SiO, clad and P,0,-
Si0O, core were studied. Attenuation in the optical fiber prepared by an automatically
controlled CVD technique is as low as 2.1-3.1 dB/km at A=0.85 pm. and 2.0 dB/
km at 1.06 um. The refractive index profile with profile parameter a=1.95+0.1 has
been obtained and the lowest pulse dispersion is 0.56 ns/km.

The various factors which cause attenuation in optical fibre were discussed. Atten-
tion were greatly paid to the effects of transition ions in halide raw materials and of
moisture in carrier gases. By means of comparing the calculated impurities content and
measured data' in optical fibre preform, we have succeeded in establishing the impurities
level in starting materials by which fibres with attenuation of 3-5 dB/km can be pre-
pared.

According to the power law of optimum model dispersion suggested by D. Gloge,
dopant concentration in the core was found to increase linearly with the number of de-
posited layers. Experimental results revealed in the P,0;-SiO, graded fibers that the linear
relationship holds at P,O;<C16 mol 9, and thus optical fibers of ~ 2 have been prepared.
As P,O; > 16 mol 9, their linear relationship becomes no longer available and some
modifications must be made. Using a modified deposition program, optical fibres of an
ideal refractive index profile of a=1.95+0.1, pulse dispersion =0.56 ns/km and band-
width > 400 MHz « km (8dB) were also obtained.

A rationalized coating processing has been developed using UV-cured acrylic expoxy
resin. The smallest breaking force of single fiber among 50 fibers fabricated by a high
quality quartz support tube and fire polishing is larger than 3 Kg at measurement length
of 0.5 m and strain rate of 0.04 min. Average strength reaches to 3.8 GN/m?, which
may be reasonally thought to satisfy the needs of screening test for long optical fibers. The
strength of fibers and the causes of low strength have been analysed.

The alove optical fibers have been successfully in PCM 120, 8.448 Mb/s 1.8 km
oplical communication system.
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