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An optical fiber interferometer of Mach-Zehnder type has been constructed for temperature
measurement, and investigated on sensitivity and fluctuation properties of its output signals.
Interference fringe shift caused by change in optical path length induced by temperature
change is directly transformed to voltage signal by means of a spatial filtering detector with
an electronic scanning facility. Temperature sensitivity, which was derived by fitting lines
on the experimental curve, showed dependences on the range of temperature variation and
was 60.8 fringe/°C+m in the range between 25 and 45°C and 68.6 fringe/C-m in the range
between 6 and 25°C. Resolution, which was dependent on the rate of temperature change, was

about 107%C.
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Fig. 1 Optical fiber interferometer of Mach-
Zehnder type for temperature measurement.
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Fig. 2 Spatial filtering detector with an electronic scanning facility and block schematic

of phase detection.
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Fig. 3 Temperature fall of water (upper) and
fringe shift (lower) varying exponentially as time
passes.
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Fig. 4 Fringe shift vs temperature change.
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Fig. 6 Fluctuation components of fringe shift
signals for various temperature change rates.
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Fig. 7 Power spectra of fluctuation components.
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