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11. Summary of the new findings of the thesis: Improving performance of multi-wavelength LR-PON networks using OCDMA and DWDM under the effect of ASE noise, noise figure, pumping configuration and chromatic dispersion. In addition, we have fabricated a low-power pumped Raman amplifier which is used on multi-wavelength optical access networks.
The main contributions of this study are as follows:


1) First, we have successfully designed, fabricated the Raman optical amplifier using dispersion compensating fiber (DCF). The gain of the amplifier achieves 16 dB at 1555.36 nm wavelength and NF=3.68 dB when using three pump lasers with total pump power of 880 mW in the backward pumping configuration when the length of fiber is 90 km. We have built data sets about the parameters of the manufactured Raman amplifier by experiments and surveys.
2) Secondly, we also have built the theoretical basis and investigated by simulating the effect of noise in EDFA optical amplifiers (ASE noise) on the performance of multi-wavelength OCDMA-based access networks.    

3) Finally, we have built the theoretical basis and investigated by simulating the effect of noise in Raman optical amplifiers (ASE noise and NF) and chromatic dispersion on the performance of access networks using the DWDM technique in different pump configurations. 

12. Practical applicability: These contributions can be applied to improve the performance of multi-wavelength optical access networks in Vietnam.
13. Further research directions: 

· Assessing the effect of chromatic dispersion on the performance of OCDMA-based LR-PON networks.
· Combining between WDM and OCDMA techniques to increase capacity and the number of users on the network.
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