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Editor's note: Following are summaries of some of 
the principal advances in optics during the past 

year. The work has been disclosed in detail 
elsewhere, usually at the Society's meetings and in 
the technical journals. While this summary is not all-

inclusive, it is meant to review these emerging 
processes and technologies in nonspecialist 

language so that researchers will be aware of what 
their colleagues are doing in adjacent fields. 

Edited by Alexander Wolfe 

• LEDS AS HIGH-BIT-RATE SOURCES FOR 
SINGLE-MODE FIBER 

Future broadband optical communications applica
tions, such as feeder systems to homes and businesses, 
favor single-mode fibers because of their enormous 
potential for upgrading as services and technology 
progress. These applications require the reliability 
and cost advantages offered at present only by light-
emitting diodes (LEDs). 

Unt i l late in 1984, it was not recognized that L E D s 
launched sufficient power into single-mode fiber to be 
of use at high bit rates. In September, C N E T reported 
transmission of 27 M H z subcarr ier-FM video over sin
gle-mode fiber using surface emitting 1.3 µm L E D s . 
Be l l Communicat ions Research reported the first 
high-bit-rate transmission shortly afterwards when 
140 Mbit/sec and 280 Mbit /sec signals were transmit
ted over 22.5 km and 7.5 km respectively. 

Subsequently, longer distances (107 km at 16 Mbi t / 
sec and 35 km at 180 Mbit/sec), bidirectional trans
mission, and wavelength-division multiplexing were 
also reported, along with new considerations for chro
matic dispersion. Most recently, and even more unex
pected, bit rates have been extended to 565 Mbit /sec, 
with distances up to 25 km for edge emitters and 5 km 
for surface emitters. The bit-rate-distance products 
represented by these experiments are comparable to 
research results using lasers circa 1980. Most experi
ments have used edge emitting L E D s , rather than the 
more common surface emitting variety.—P.W. S H U 
MATE, M.B. ROMEISER, A N D N . K . C H E U N G , Bel l Commu
nications Research. 
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• HIGH SPEED OPTICAL HETERODYNE 
TRANSMISSION IN SINGLE-MODE FIBER 

Wi th recent progress in lightwave technology, opti
cal heterodyne and homodyne detection methods, 
commonly referred to as coherent communications, 
are becoming increasingly viable. The techniques are 
important to future lightwave communications sys
tems because they offer substantially higher receiver 
sensitivity, as well as the ability to tune to a large 
number of channels with small frequency separation. 

Frequency-shift keying (FSK) heterodyne transmis
sion at 560 Mbit/sec through 38 km of single-mode 
fiber, using a pair of commonly available distributed-
feedback (DFB) semiconductor lasers operating at a 
wavelength of 1550 nm, was recently demonstrated 
for the first time. F S K is particularly attractive in opti
cal heterodyne and homodyne systems since the 
source laser is modulated directly, and no external 
modulator is required. 

In the experimental setup (Fig. 1), performance of 
the heterodyne receiver was found to be a trade-off 
between reflection effects on the local oscillator laser, 
the local oscillator power level, and the optimum re
ceiver design. — R . S . VODHANEL , J.L. GlMLETT, R .D. 
STANDLEY, AND N.K. CHEUNG , Bel l Communications 
Research. 
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OPTICAL COMPUTING 
AND SIGNAL PROCESSING 

• OPTICAL SIGNAL PROCESSING WITH 
NONLINEAR GUIDED WAVES 

Research in optical signal processing with nonlinear 
guided waves is still in its infancy. "Demonstration of 
pr inc ip le" devices are just now being reported, and 
many breakthroughs can be expected over the next 
few years. 

Researchers have already demonstrated power-
dependent optical switching in nonlinear coherent di
rectional couplers in L i N b O and GaAlAs multiple-
quantum-well channel waveguides. Four-wave mixing 
of optical signals in real time, which may eventually be 
used to implement operations such as convolution and 
time inversions, has also been shown. Here, a wave
guide used C S 2 as the nonlinear material. 

Devices with no analog in plane-wave nonlinear op
tics can be made when one or both media (cladding 
and substrate) bounding a thin film exhibit intensity-
dependent refractive indices. Experimental devices 

FIGURE 1. F S K heterodyne experiment. (Vodhanel) 
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