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Optical power resolution (OPR) is one of the critical factors of an optical power meter in a fiber-optic
sensing/measurement system. In the first part of this study, a novel amplified spontaneous-emission feedback
circuit (ASEFC) is used in front of a conventional optical power meter to create a fiber-optic sensing
technique known as the "ASEFC technique." The technique significantly improves the OPR due to the
nonlinearity of the ASEFC, which operates close to the lasing threshold. The characteristics of the OPR
using an ASEFC scheme have been experimentally demonstrated. The OPRs were less than 0.14 mdB, and
the sensitivity or improvement factor was greater than 67, where mdB stands for milli dB (10-3 dB).

A temperature control ASEFC is proposed in the second part of the study with a high-resolution and stable
optical power measurement. The optical power of the lights emitted from the two different light sources is
measured using the proposed technique with a remote distance of 20 km. The repeatability of the
temperature-controlled ASEFC technique with an improved OPR is experimentally evaluated. The small
time variations in the optical power of the light sources are accurately measured for one hour, with
improvement factors greater than 97. The OPRs are better than 0.10 mdB when the temporal power
fluctuation uncertainty of an optical power meter set after the temperature-controlled ASEFC is assumed to
be 10 mdB.

Finally,this study experimentally demonstrates the operating bandwidth and dynamic range characteristics
of ASEFC. The technique operates successfully in a wide wavelength range of 1530-1560 nm, where the
maximum sensitivity is approximately greater than 100. Implementing a temperature-controlled ASEFC
technique at a lowest input power level of approximately —5.2 dBm, the small loss variation of a variable
optical attenuation has been measured in a remote optical distance of 50 km. When a display resolution of
the optical power meter 10 mdB is set after the ASEFC in remote sensing measurement, the improvement
factor of the proposed ASEFC measurement technique is larger than 61, and the improved OPR is achieved



less than 0.17 mdB.
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