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‘CHAPTER 6
CONCLUSION AND SUGGESTION

6.1 General conclusion

The generalized optical filter where the signals in three domains i.e. frequency,
wavelength, time can be performed within a single system. The first interesting result is
that the simultaneous fast and slow light could be generated and filtered by using the
nonlinear micro ring devices. The system is consisted by a series of four nonlinear
micro ring devices. We have shown that the two different frequency bands could be
generated and selected, which they are normally used in the up-down-link converters in
optical wireless link system. The key advantages of the system are the simultaneous
generation of up and down link frequency bands, and the frequency band generation can
be formed in the single system. The optical power in the system is generated by using a
soliton pulse within the nonlinear Kerr type micro ring devices. Therefore, the
remaining optical power is able to perform the link. Further, there are more frequency
bands available, which is suitable to implement more applications. Furthermore, we
have shown that the broad spectrum of wavelength can be generated and filtered which
is capable for high density wavelength multiplexing, where the fast light generation and
filtering by using the similar concept is also available. The optical communication
capacity can be increased by the multi-soliton communication, where more soliton
channels can be generated by using the micro ring system. The required channels are
obtained by filtering the large bandwidth signals using the add/drop multiplexer, which
is formed by using the micro ring device. Results obtained have shown that the channel
spacing (FSR) of 600 pm is achieved. Furthermore, the localized soliton pulses can be
stored within the micro ring device, which is available for DWDM based soliton
communication. The propagating dark soliton in the optical media can be converted to
be a bright soliton by using the ring resonator system incorporating the add/drop
multiplexer. By using the reasonable dark soliton input power, the output bright soliton
power obtained can be used to perform the common soliton for long distance link, for
instance, the output power of bright solitons of 0.5 and 40 W are obtained as shown in
Figs. (3) and (4), respectively. The advantage is that the detection of the dark soliton
along the through port (transmission line) is difficult, while the detection of the bright
one (by the specific user) can be performed by the standard form. This means the use of
dark soliton to form the signal security or communication security is plausible, which is
also available for network security application. The dark-bright signal amplification is
also allowed to use in long distance communication link with security applications.
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