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This paper describes a proposal for a new optical
communication system with very long repeater
spacing, using a long-wavelength band in a silica-
based optical fiber waveguide. An intrinsic ultra-
low-loss spectral region with a 0.47 dB/km mini-
mum loss has been discovered as well as the real-
ization of very low-OH-content optical fibers.
[Based on the citation record, 1961-80, the SC/®in-
dicates that this paper has been cited in over 205
publications since 1976, making it the most-cited
paper published by this j L]
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“The work leading to this paper was done
nearly six years ago at the Ibaraki Electrical
Communication Laboratory of Nippon Tele-
graph and Telephone Public Corporation,
Japan. Since 1971, | have studied optical
fiber characterization. In 1975, it was widely
recognized that silica fiber has two low-loss
regions (‘windows’) in the 0.85 um and
1.05 um wavelength bands. The 0.85 um
wavelength band was an especially promis-
ing candidate as a practical wavelength in
future optical communication systems be-
cause the GaAs injection laser had been de-
veloped as a suitable light source.

“At this stage, | was very interested in
silica fiber transmission characteristics in
the longer wavelengths of more than 1.1 um,
because Payne and Gambling? had reported
that silica glass material dispersion falls to

zero in the vicinity of a 1.27 um wavelength..

in the fall of 1975, | succeeded in dévelop-
ing an automated spectral loss measure-
ment system which covers the 0.4-2.5 um

.. wide spectral range. At the same time, |

studied the loss mechanism in silica fiber,

and soon found that the silica fiber trans-
mission loss should be minimal at longer
wavelengths, 1.1-1.8 um, if the OH-ion con-
tent in the glass could be reduced to less
than 100 ppb.

“In early February 1976, Hiroshi Osanai
of the Fujikura Cable Works, Ltd., who was
a co-researcher in this study, succeeded in
making very low-OH-content optical fibers,
using an advanced MCVD method. He saw
that, on rare occasions, a beautiful loss
spectrum was observed in the 0.6-1.1 um
spectral range; the absorption peak at
0.945 um due to OH impurity had been com-
pletely eliminated.

“On March 27, 1976, | evaluated the
transmission loss characteristics of the op-
tical fiber in the long-wavelength band. To
obtain the intrinsic loss spectrum in silica
fiber, a very small launching numerical
aperture, as small as 005, had been
selected. | found that the loss spectrum has
a ‘V’ shape with a minimum loss of 0.47
dB/km at 1.2 um, where the material disper-
sion gradually falls to zero. On the basis of
this result, we proposed an optical com-
munication system using the above low-loss
and low-dispersion ‘window.’”- From this
study, a new term, ‘the long-wavelength
band,’ was created.

“Why has this paper been cited relatively
often? | can think of four probable reasons:
(1) This discovery disproved the established
theory that minimum loss is attained at two
points—0.85 um and 1.05 um wavelengths.
(2) The attained minimum loss is far lower
than the past lowest record of 1.1 dB/km,
reported in 1974 by Bell Telephone Labora-
tories.2 (The minimum loss so far observed is
0.20 dB/km, attained by Ibaraki-ECL in
1979.3) (3) This study has stimulated new
research concerning the long-wavelength
band. (4) Taking advantage of this study, the
silica fiber loss mechanism in the long-wave-
length band has been clarified .45

“The authors received the 1976 Electron-
ics Letters Premium from IEE of the United
Kingdom, the 1977 Achievement Award
from IECE of Japan, and the 1978 Science
and Technology Agency President’s Award-
from the Japanese government for this
study.”
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