20 Abstract Multi-Wavel ength Coherent Receiver Wth A Shared Optical Hybrid
And A Mul ti-Wavel ength Local Oscillator An exenplary apparatus for digital
coherent detection of a nmulti -wavel ength signal includes a

pol ari zation-di versity optical hybrid, at |east four Wavel ength
De-Multiplexing (WDMJUX) filters, 4M detectors, and 4M anal og-to-digital
converters (ADCs), with Man integer gPeater than one. The hybrid has a
first input for receiving a multi -Apyghepgth signal including M
sub-channel s at different wavel engths, and a second input for receiving a
reference |light source including Mcontinuous-wave references at different
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provi ded a correspondin WitisWavelength L-ocq fPsehlator ng each wDMUX filter
provides Mfiltered optical channel outputs. Each detector converts at

| east one of the filtered channel outputs into a corresponding electrical
si gnal . EathexxDidlenyrappatatisdnedigital tphemhedetedtival of i ynlsl svaveliength signal
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Multiplexing (W-DMUX) filters, 4M detectors, and 4M analog-to-digital converters
(ADCs), with M an integer greater than one. The hybrid has a first input for
receiving a multi -wavelength signal including M sub-channels at different
wavelengths, and a second input for receiving a reference light source including M
continuous-wave references at different wavelengths that approximates center
wavelengths of the M sub-channels. The hybrid has at least four outputs. A W-
DMUX input for each W-DMUX filter is provided a corresponding one of the
hybrid outputs, and each W-DMUX filter provides M filtered optical channel
outputs. Each detector converts at least one of the filtered channel outputs into a
corresponding electrical signal. Each ADC converts one of the electrical signals into

a corresponding digital signal. The corresponding digital signals represent the M

sub-channels.
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