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A Novel Temperature Sensor Based on Acousto-optic Tunable Filter

WANG Shun-quan, ‘HU Hong—zhang|, XIAO Li-feng, PAN Ji

(Applied Physics Department s College of Science, Tianjin University, Tianjin 300072, China)

Abstract The filtering characteristic of acousto-optic tunable filter (AOTF) is very sensitive to the change of the
ambient temperature, so the ambient temperature can be obtained from the changing central frequency of AOTF's
filtering characteristic. Using the idea, a novel temperature sensor based on AOTF is fabricated. The temperature
range measured by the new temperature sensor is from —40°C to 150°C, and the precision can be up to 0. 001°C.
Furthermore, a kind of distributed temperature sensors to supervise and control the temperature of many distributed
sites at a central place can be developed. The novel temperature sensor has an important application in the precise

and distributed temperature sensor field for these advantages.
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Fig. 1 Simplified configuration of acousto-optic
tunable filter (AOTF)
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Fig. 2 Theoretical values of central frequency

versus temperature
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Fig. 3 Configuration of AOTF based temperature sensor
1,5: absorber; 2: inter-digital transducer (IDT); 3: acoustical

waveguide; 4: optical waveguide; 6; TE-pass polarizer
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Fig. 4 Experimental setup of AOTF based

temperature sensor
PC.: polarization controller; RF; signal generator;

PID: temperature controller
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based temperature sensors
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