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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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