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Research of new temperature-insensitive quartz filters

GAO Ailin' , WANG Xin® , SHENG Li*, WANG Mengying”, TAO Yin® , KONG Yong® , HAN Hua’

(1. College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. College of Elec-
tronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to solve the problem of being sensitive to temperature for output light of a quartz optical filter, based on
the principle that the value of quartz birefringence and quartz rotation had opposite trend with the change of temperature, a new
temperature insensitive quartz filter was presented combining a quartz birefringent filter with a quartz rotation filter. By numerical
analysis and experimental methods, the impact of temperature on output center wavelength of the new type quartz filter was
studied. The results show that new quartz filter is insensitive to temperature in a certain range. The new quartz filter provides
adaptive temperature compensation for the insensitive temperature quartz filter.
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Fig. 1 A schematic of a quartz rotation filter
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Fig.2 Schematics of a quartz birefringent filter
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Fig.3 Structure of a quartz birefringent and quartz rotation filter
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Fig.4 Spectrum of a quartz rotation filter at different temperatures
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Fig.5 Spectrum of quartz birefringence filter at different temperatures
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Fig. 6 Spectrum of a quartz birefringence filter combined with quartz rota-

tion filter at different temperatures at 20°C and 60°C
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Fig.7 Spectrum of a quartz rotation filter at differenct temperatures in the
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Fig.8 Spectrum of a quartz birefringence filter at differenct temperatures in

the experiment ( thickness is 0. 6mm )
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Fig. 9  Spectrum of a quartz birefringent and rotation filter at differenct tem-

peratures in the experiment
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