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Abstract: b e S 2 B
_ o _ _ kRO
An optical feedback cavity ring-down (OF-CRD) technique,based on the OF effect of diode laser,was P TET—
developed for accurate high-reflectivity measurement of cavity mirrors.The amplitude of the OF-CRD
signal was enhanced to be about two orders of magnitude larger than that without OF effect.The high- b 3ETT
reflectivity of the cavity mirror,measured by the OF-CRD at four RDC lengths,is in excellent agreement  } 2%k,
and statistically determined to be 99.935 6+0.000 8%.The OF-CRD and pulsed-CRD techniques,both b

based on the exponential decay measurement,were experimentally compared.The measurement
accuracy of the OF-CRD is much higher than that of the pulsed-CRD,due to higher beam-propagation
losses caused by mode-mismatching and mode beating effects in the pulsed-CRD experiment.

b RS

Keywords: Cavity ring-down Optical feedback High reflectivity measurement Pulsed laser
W F H 3 2009-01-09 4 [7] H 11 2009-07-15 M 4% iz & 4ii H 1 2010-03-25

DOI: 10.3788/9zxb20103903.0397

FATHE

AR 3ET

e i

22 30k

1]O’KEEFE A,DEACON D A G.Cavity ring-down optical spectrometer for absorption measurements using
pulsed laser sources [J].Review of Scientific Instruments,1988,59(12): 2544-2551.

[2]GAO Li-feng,XIONG Sheng-ming,LI Bin-cheng,et al.High reflectivity measurement with cavity ring-
down technique [C].SPIE,2005,5963: 59632F.

[3]TAN Zhong-qi,WANG Zhi-guo,LONG Xing-wu.A new theoretical derivation of continuous-wave cavity
ring-down technology and its application emulation [J].Acta Photonica Sinica,2007,36(sup): 60-63.
[4]REMPE G,THOMPSON R J,KIMBLE H J,et al.Measurement of ultralow-losses in an optical interferometer
[J].Optics Letters,1992,17(5): 363-365.

[5]GONG Yuan,LI Bin-cheng,HAN Yan-ling,Optical feedback cavity ring-down technique for accurate
measurement of ultra-high reflectivity [J].Applied Physics B,2008,93: 355-360.

[6]GONG Yuan,LI Bin-cheng,Ray-transfer-matrix model for accurate pulsed cavity ring-down
measurement in the mismatching case [J].Applied Optics,2008,47(21): 3860-3867.

[7]LEE D H,YOON Y,KIM B,et al.Optimization of the mode matching in pulsed cavity ringdown



spectroscopy by monitoring non-degenerate transverse mode beating [J].Applied Physics B,2002,74:
435-440.

AT A I 2R AR

1. AR ASAK R ; 55 30 5% s MR [ A A ki o IR T &R v A AT [9]. D6 T2# 4R, 2007,36(1 ): 9-12
2. Ay .

FEARTOE S5t 5 ARARTO6TE N TRDE R 2D A5 R e 0 B0

[31. Y6123, 2007,36(3 ): 521-524

3. XU W I R R R R T T U R TN JE S /N AR . T B it 5 G KB ORAE IR Tk
SO E IS EI]. 6124, 2006,35(9 ): 1435-1439

4. REUH AR IR Xk G Bk P OGER ROGAE AR O BN [3]. D625, 2006,35(12 ): 1856-1860

5. TPRZS ORGP AR JE RN O 2 i L [9]. DR, 2006,35(12 ): 1818-1822

6. BRZS KOS FCull T AR RGP T[], JET4#ik, 2006,35(11 ): 1636-1639

7. UL ER O A Rl (e L O G S BUK T AR I TR O FR R Ay AT [3]. D6 T AE R, 2005,34
(11): 1610-1614

8. T FIR AR PR TR IR 4 LA 7 B N BT AL [I]. D6 TR, 2008,37(11 ): 2172-
2176

o. HEME AR TRPISk LS KIS 2 PR OB 2 MOt g K s BIR MO IRIER R W [9]. Ok
T2£3R, 2009,38(4): 796-800

10. AR FAICIE MehdE MRz KBS Bk 4 G AR RV LEE A & BS BERL ], S 1244k, 2009,38
(5): 1029-1034

11. A Ak A RS THE R0 W R ko R A A, A9 3], O6TF2%4ik, 2008,37
(1): 6-10

12, BEAMR SZ4EA A XS KOG DTRPMN-PT RIS HAEREIT 7T [I]. D624k, 2008,37(3 ): 494-497
13. ok e R BRE T BEAE. 3.39um He-NeBOGa s e EHFAL[I]. Y6 T2%4)k, 2008,37(2 ): 216-
218

14, ARHUEE KRS ADHLR BURTT SRS B AR NG B AR AR B OB e i M BT AT [9]. TR,
2008,37(12 ): 2504-2507

15. HEHE W BRITE FUR XL 508 A RIS PLDE S 4 B A AL B BRI [3]. D6 T2,
2010,39(2): 296-300

CEVFR (EER AT 0 A5, EAZERRE FARTCR M N FPE N AEAMCRA G )

RBA || AL | |

mﬁg | N | 7213

7 vk

Copyright 2008 by Jt T4k




