Test-Bed with EDFA Bi-Directional Amplifier for transmission of an ultra-stable coherent optical frequency
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A method to demonstrate the characterization of bidirectional optical amplifier used for very long distance transmissions of ultra-stable quantities as ultra-stable optical frequency or accurate time, eventually in the systems of the Wavelength Division Multiplexing (WDM) is presented. Optical fiber amplifiers make adequate preparation for in-line amplification of optical signals, effecting stimulated emission of photons by rare earth ions implanted in the core of the optical fiber. Amplifier is characterized for nominal ultra-stable coherent frequency input signal at -20dB level. We have developed an efficient technique using open-line system Czech Light™ [2] Erbium-Doped Frequency Bi-Directional Amplifier (CLA BiDi) for an ultra-stable coherent frequency transfer. The gain it achieves is relatively flat [1] so that such amplifiers can be cascaded for very long distance WDM transmissions [3].
The experimental lab test-bed, with laser pump current rates using Low-noise Integrated Tunable Laser Assembly (ITLA) provided by [4] is connected to CLA BiDi via 20dB attenuator. The usage of input power rates located in one frequency channel [5] leads to gain ultra-stable frequency transfer signal, the other designated channels carry noise traffic in WDM transmissions. Such BiDi Amplifiers are also utilized within CESNET2 network where frequency transmissions are running together with data traffic and other advanced services (sensing) and are currently utilized for e.g. precise measurements of nuclear power plant containment stability. Also, project CLONETS [6] targets on pan-European optical network for ultra-stable frequency transmissions. The experiment carried out distinct spectral dependence of amplifier gain and noise figure using standard telecom ITLA pump with higher accuracy and firmware upgradation features solving the novel approach of getting an ultra-stable frequency signal gain rather than using conventional methods in current services.
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