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Measurement of Reflectivity of Optical Mirrors Using Laser Phase Modulation

and Fineness of Fabry-Perot Cavity
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(Key Laboratory of Optical and Magnetic Resonance Spectroscopy s Ministry of Education,
Department of Physics, East China Normal University, Shanghai 200062, China)

Abstract The reflectivity of optical mirrors can be obtained by measuring linewidth of transmission spectrum of
optical cavity and the fineness of Fabry-Perot (F-P) cavity. It is difficult for a spectrometer to measure the linewidth
accurately due to its limited resolution. In this paper, laser phase modulation is introduced on the basis of fineness of
F-P cavity, and laser phase modulation and fineness of F-P are proposed for measuring the reflectivity of optical
mirrors. The frequency interval between the carrier and one sideband generated by electro-optical modulation is used
as a radio frequency ruler to precisely measure the linewidth. Thus the reflectivity of mirrors is obtained with

uncertainty reaching the level of 107* by the relation of fineness of cavity, spectral linewidth and reflectivity of

mirrors.
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Fig.1 Spectra of carrier and sidebands generated by

laser phase modulation
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Fig. 3 Transmission spectrum of F-P cavity by

phase modulation
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Table 1 Experimental data and length of cavity

C D Af /MHz TEM, g L/m

1 175 1808 51. 66 TEM;z¢-3 or TEM3¢,3 0.420

2 138 2778 100. 7 TEMusy 2 or TEMys, 5 or TEMuq, o) 0.422
Average /m 0.42140.001

R2 ZEWKABERRFERNEE

Table 2 Experimental data and value of reflectivity

A B Ay /kHz F R
1 118 3166 185.6 1920 0.9984
2 127 3245 195.7 1820 0.9983
3 134 3698 181.2 1966 0.9984
4 123 3121 197.0 1809 0.9983
Average 0.998440. 0001
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