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Fabrication and test of millimeter-size CaF, disk resonator

Lu Xiaoyun', Xue Chenyang'?, Wang Yonghua', Zheng Hua', Du Jiangong', Zhang Ting',
Yan Shubin?, Tang Jun®

(1. Science and Technology on Electronic Test and Measurement Laboratory, North University of China, Taiyuan 030051, China;
2. Key Laboratory of Instrumentation Science and Dynamic Measurement, Ministry of Education,

North University of China, Taiyuan 030051, China)

Abstract: Whispering gallery modes (WGM) optical resonators is an important tool for optical research
with broad application prospects. A CaF, disk resonator was fabricated with ultra-pure single crystal of
calcium fluoride characterized by the diameter of 5 mm and thickness of 1 mm. The CaF, disk resonator
was polished with chemical mechanical polishing method and nanometer-scale roughness was achieved.
The coupling test platform of disk resonator and tapered fiber was set up to test the optical properties of
the resonator. The test results showed that CaF, optical resonator characterized by the quality factor Q=
2.1x10° at A=1 550 nm. The loss mechanisms of the resonator was analyzed and the method to improve
quality factor of the CaF, resonator was proposed.
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Fig.1 Procedures of the fabrication of CaF, disk resonator
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Fig.2 (a) CaF, disk resonator;(b) Top view of CaF, disk
resonator ; (¢) Dimension figure of CaF, disk

resonator (D=5 mm,d=1 mm)
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Fig.3 Roughness test chart of CaF, disk resonator
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(b) Lorentzian fits to the transmission spectrum
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