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Research of detection of aerosol extinction coefficient
based on pulse cavity ring-down technology

CHEN Liying , JIANG Hongbo, SHEN Lifeng, ZHAO Zhigang
(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou 310027, China)

Abstract: In order to measure aerosol extinction coefficients with higher sensitivity, a system for measuring aerosol
extinction coefficients was set up based on high-reflectivity cavity mirrors and pulse cavity ring-down technology. The actual
atmosphere under different conditions was measured. The experimental results were analyzed and studied, and compared with the
research results at home and abroad. The results of the experiment show that cavity ring-down time is greater than 40ps, stability
is better than 0.3% and detection sensitivity is greater than 1.8 x 10 "m '. Cavity mirrors with high reflectivity and pulse cavity

ring-down technology are quite feasible in development of detection systems of aerosol extinction coefficients with high sensitivity.
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Table 1 ~ Measurement results of the atmospheric aerosol extinction coefficients in November 2014

. visibility of the standard atmosphere calculated
date quality meteorological S ring down extinetion caleulated
grade bureau/km down time//pus lime/ps  coefficient/10 4 -1 VSiPitY/km
2014-11-04 mode rate 7 40.39 7.03 3.9 9.989
2014-11-05 lightly polluted 5 40.38 5.11 5.70 6.866
2014-11-06 mode rate 6 40.42 6.21 4.54 8.611
2014-1107 lightly polluted 6 40.44 6.24 4.52 8.659
2014-1108 good 5 40.37 4.92 5.95 6.575
2014-11-09 mode rate 4 40.36 4.33 6.87 5.692
2014-11-10 lightly polluted 4 40.43 4.04 7.43 5.268
2014-11-11 lightly polluted 4 40.39 4.19 7.13 5.487
2014-1112  moderately polluted 3 40.31 3.58 8.49 4.610
2014-11-13 moderate 6 40.41 6.47 4.33 9.041
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Fig.2 Image of ring-down time
a—the normalized ring-down time image b—the exponential fitting image

c¢—the ring-down time image of 500 pulses
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Table 2 List of related measurement results of aerosol extinction coefficients

with CRDS method

/
.res'ear(.?h spectrum  wavelength/ L/'m  R/% A pin
institution technology nm 10 "m™!

Portland State 35, b cppsiB1 532 0,96 99.95 1
Unversity

University 50> p.cRDS[4) 510 1.69 99.93 1
of Florida

University 003 p.crps(S! 532 0.9 99.997 0.3
of Colorado

University of 005 p.crDS'®) 532 0.91 99.995 0.2
Nevada System

Texas ASM 508 pcrpS™” 532 0.72 99.9985
University

NASA Ames 003 cw-cRDST™) 690 0.4 99.96 1.5

Research Center
Weizmann 000 ow.cRDS!®) 532 0.72 99.995  0.36
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Fig.3 Beam coupling in a ring-down cavity
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