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Novel nano-photonic devices are key elements for satisfying future band-
width demand of network subscribers. Especially, linear as well as nonlinear 
semiconductor optical amplifiers (SOAs) will be required. Inexpensive linear 
SOAs are likely to be deployed in next-generation high-speed all-optical 
metro and access networks, in which fiber attenuation and loss from a large 
number of network components has to be compensated. Nonlinear SOAs 
are useful for all-optical signal processing, i.e., for photonic switching, 
wavelength conversion or clock recovery. Both amplifier types can be reali-
sed as conventional (bulk) or quantum dot (QD) devices. In this book, SOAs 
are studied with a view to linear and nonlinear applications. SOAs are regar-
ded to be linear if their gain does not depend on the input power. Device 
parameters may be chosen such that this linear gain regime is increased. We 
find that QD SOAs can be optimized for linear performance with relatively 
little effort. They can be used for the amplification of signals with different 
modulation formats and multiplexing techniques. Conversely, nonlinear 
SOAs are operated in a gain and input power regime  where the gain is 
suppressed. We derive parameters to optimize SOAs for nonlinear perfor-
mance. We find that bulk SOAs can be easily optimized for operation in this 
regime. Due to the fast carrier recovery times in QD SOAs we also look into 
nonlinear applications with these devices.  
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