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Experimental Investigation of Reflectivity Measurement for Cavity
Mirror at Middle Infrared by Cavity Ring-Down Spectroscopy

Gao Lifeng Li Bincheng Xiong Shengming

(Institute of Optics and Electronics, Chinese Academy of Sciences , Chengdu , Sichuan 610209, China)

Abstract A measure system for checking high reflectivity of the coating by cavity ring-down spectroscopy (CRDS)
at IR wavelength has been set up. The measure precision could approximate to be 10~ " with a pair of high reflectivity
concave mirror put aside to make a straight cavity. The ringdown curves have been gained in different cavity lengths,
for change of cavity mode would cause different modulation depth curves. Then the reflectivity of the cavity mirror is
calculated and the average square error is 2. 25X 10~*. Then the influence of the reflective measure precision is
studied with adjusting the relative position and adding the diaphragm in optic length which could change cavity mode.
The average square error is 2.55X 10 ° in the adjusting range of 20 mm between two lens. The use of the diaphragm

in optic length could improve the match of the cavity modes which would reduce the accord error of the ringdown

time.
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Fig. 1 Schematic diagram of cavity ring-down spectroscope experiment
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Table 1 Reflectivity of cavity mirror at different
cavity lengths and RMS

Reflectivity /%

Cavity length/cm

h 99. 07
2 99. 03
30 99. 02
40 99. 01
50 99. 00
60 99. 00
AR 7X10"
RMS 2.25X10"
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Fig. 2 Diagram of cavity ring-down curve at

different cavity lengths
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Table 2 Cavity ring-down time and reflectivity at

different positions of the lens

le ¥, /mm T /ps Reflectivity /%
350 0.1999940. 0029 99. 004
395 0.1987240. 00266 98.999
360 0.19940. 00258 99.000
365 0.1999340. 00249 99. 005
370 0.199554+0. 0022 99. 002
RMS 4.91X107* 2.55X107°
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Table 3 Cavity ring-down time and reflectivity

at different diaphragm apertures

Diaphragm

t /ps Error Reflectivity /%

aperture /mm

4 0.20185 0.00116 99.014

6 0.20137 0. 0007 99.012

8 0.20219 0.00059 99.016

10 0.20356 0. 00087 99. 022

12 0. 20455 0.00112 99.027

14 0.20492 0.00126 99. 029

16 0.20489 0.00137 99.029

18 0. 20487 0.0014 99. 029
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