.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

JEHETE S BB E AR TR A ] S RS B M 43 AT

REER 2 RE & 1% 2R £5F

Influence of cavity ring-down data interception on time constant measurement accuracy

ZHANG Jinyu, JIN Shangzhong, ZHANG Biao, WU Lei, YU Bing, YUAN Liang, LI Gaoping

FIIAL:

AR, iR, BRI, 45 IR W R IR S 1) 3 B A BE B S M AT, TG, 2023, 44(1): 153-158. DOI: 10.5768/JA0202344.0103006

ZHANG Jinyu, JIN Shangzhong, ZHANG Biao, et al. Influence of cavity ring—down data interception on time constant measurement accuracy[J]. Journal of Applied Optics,
2023, 44(1): 153-158. DOI: 10.5768/JA0202344.0103006

TELR I BE View online: https://doi.org/10.5768/JA0202344.0103006

T RO HA S R

Articles you may be interested in

FRF S HE R o Rz i [ — S50 B 5 R TS
Measurement method of response time consistency for sky screens vertical target

M. 2019, 40(3): 483-488  https://doi.org/10.5768/JA0201940.0303005

E TR RO B R PR SRR 5T

Research on abnormal data detection of optical fiber communication network based on data mining

I3 FHYE2. 2020, 41(6): 13051310 https://doi.org/10.5768/JA0202041.0608003

ETB/N Tk LT A = AN BRI

Laser triangulation measurement model based on least square polynomial fitting method

I3 FIE2%. 2019, 40(5): 853-858  https://doi.org/10.5768/JA0201940.0503003

TMERBEG T FEROLLFEIE AR I M AT

Analysis of influence of acceleration field on deformation of gyro fiber—optical ring

R 2021, 42(2): 360-370  https://doi.org/10.5768/JA0202142.0208001

- 2b RS AR Ly v S E i

Analysis and study on influence factors of target geo—locating accuracy for electro—optical reconnaissance system

I3 6. 2018, 39(1): 1-6  https://doi.org/10.5768/JA0201839.0101001

T B5&E RESRUKFH T AM U LS 5

Adaptive square—root unscented Kalman filter for position and pose prediction of UAV

R 2019, 40(1): 21-26  hitps://doi.org/10.5768/JA0201940.0101004

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202344.0103006
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0303005
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0608003
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0503003
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0208001
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0101001
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0101004

55 44 4 5 1) B Ot % Vol. 44 No. 1
2023 4F 1 H Journal of Applied Optics Jan. 2023

X E %S :1002-2082 (2023) 01-0153-06

O I 3 37 125 B0 ORI 8] 2K
) 8 A EE 52 W) O

REER, EHEL K OBLRE ELH £ E RVART

(1. R R 2k 5 i TR 2B, #7710 BT 310018; 2. 7522 b FG2#0F 58 i, BEPY 1542 710065;

3. b TR A% S 2= B, A 5T 100081)

#H B AERGZEARTNEIAFOHRGAHE (LHFE>99%) 89—k, A8 T —
FAAERESEPHAGTRBRELSNA X AR RRT X, AT TATAEZES SV LFEL
HRZ AN KA, BT RENRIERFTHARKERFToEBEMS, FEZH B A
B A 5B, AT AR A4 R T B 6 R’ (R-square) 7= RMSE ( root mean squared error ) {4 # 47
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Influence of cavity ring-down data interception on time
constant measurement accuracy
ZHANG Jinyu', JIN Shangzhong', ZHANG Biao’, WU Lei’, YU Bing*’, YUAN Liang™’, LI Gaoping’
(1. College of Optical and Electronic Science Technology, China Jiliang University, Hangzhou 310018, China;

2. Xi'an Institute of Applied Optics, Xi'an 710065, China; 3. School of Optics and Photonics, Beijing
Institute of Technology, Beijing 100081, China)

Abstract: The cavity ring-down method is currently the only method for measuring ultra-high reflectivity
(reflectivity is greater than 99.9%) of optical elements. An optimal extraction method for the relationship
between laser signal intensity and time in cavity ring-down method was introduced, and a test system for ultra-
high reflection ratio of optical elements based on cavity ring-down method was designed. The data of cavity
ring-down curve were divided into five sections by piecewise exponential fitting, the R* (R-square) and root-
mean-square error (RMSE) values corresponding to the index fitting results of each section were compared and
analyzed, and the ring-down time of each index fitting was calculated. The experimental results show that the
results obtained from 40%~60% of the cavity ring-down curve data are closest to the real value, and the
reflectivity of the corresponding cavity mitror is 99.988 977%. Finally, by comparing with the reflectance of
the cavity mirror, it is shown that this data fitting method can effectively measure the reflectivity of the cavity
mirror and reduce the error caused by the experimental data.

Key words: cavity ring-down technology; first order exponential function fitting; R*; root mean square error
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Table 3 Parameter values obtained from five segments of data
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R? 0.994 8 0.9809 0.906 8 0.633 1 0.164 5
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