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Abstract: A sapphire-based extrinsic Fabry-Perot interferometer ( EFPl) fiber optic absolute pressure
sensor for near-space vehicles in high-temperature environment is developed and experimentally
demonstrated. The sapphire wafer sensor head is composed of three sapphire wafers with different
thicknesses bonded to form composite Fabry-Perot ( FP) cavities, which can realize the simultaneous

measurement of temperature and absolute pressure. By monitoring the temperature in real time, the
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pressure measurement is compensated to eliminate the influence of temperature on the pressure

measurement. Experiment results show that the optical cavity length of the sealed FP cavity varies linearly

within the applied pressure at each temperature point below 900 °C. At room temperature, the pressure

sensitivity is 11.6 nm/kPa and increases slightly with the increase of temperature. The resolution of the

pressure measurement is 86 Pa.

Keywords : optical fiber pressure sensors; extrinsic Fabry-Perot interferometer; sapphire wafer; absolute

pressure measurement
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Fig.4 Pressure response and pressure sensitivity
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