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Continuous-Wave Cavity Ring-Down Technique for Accurate Measurement
of High Reflectivity
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?Graduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abstract A continuous-wave cavity ring-down spectroscopy (CW-CRDS) technique employing a broad-band diode
laser is developed for the high reflectivity measurement. The theory of square-wave modulated CW-CRDS is
presented. Both amplitude and phase shift of the first harmonic of the CRDS signal, measured at an appropriate
frequency range, are detected by a lock-in method and fitted to obtain the ring-down time and the reflectivity. The
measurements are repeated with different cavity spacings and the reflectivities are determined by the frequency-
domain fitting methods. The reflectivity of the cavity mirror is determined to be 99. 70% £0. 01%. The agreement
among the reflectivities determined with the frequency-domain fitting techniques indicates the high reliability of the
CW-CRDS technique. Compared with the pulsed CRDS approach, the CW-CRDS technique is simple, low-cost and
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highly precise due to the use of a CW diode laser with high beam quality.
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Fig.1 Principle of CW-CRDS
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Fig. 2 Schematic view of the CW-CRDS setup for

high reflectivity measurement
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Fig. 3 Wave-shape of CW-CRDS in time domain and

the square-wave reference signal
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Fig. 4 tan¢ versus angular frequency
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Fig. 5 Amplitude versus angular frequency
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Table 1 Ring-down time and reflectivity at different cavity
lengths fitted by the amplitude and phase-shift

Cavity  Ring-down time (us) Ring-down time (us)

length / & R (%) fitted & R (%) fitted
cm by amplitude by phase-shift
40 0.43 99. 69 0. 44 99.70
50 0.53 99. 69 0.54 99. 69
60 0. 69 99. 71 0. 67 99.70
70 0.77 99. 70 0.76 99. 69
80 0. 96 99.72 0.93 99.71
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