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Fig. 1 Misalignment sensitivity vs cavity length
1
, 2(a) ,a , M, .
Iy, As M, M, R .R;.
:2004-07-15; :2004-11-03
! (20030442)
(1969—), 3 919 1012

; E-mail; yihengyul @sina. com,



524 17
) . , . M,
Woo » o o
(2)
Fig. 2 Length misadjustment(a) and misalignment of cavity mirrors(b) of a cavity
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Fig. 3 Ideal ring-down waveform (a) ; its logarithm plot and fitting(b)
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Fig. 4 Ring-down curves of length misadjustment in two cavities
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Table 1 Simulated metrical results vs length misadjustment in two cavities

fitness
A/mm
L=1 000 mm L=730 mm
20 0.999 002 0.999 000
15 0.998 997 0.999 000
10 0.999 002 0.999 000
5 0.998 997 0.999 000
0 0.999 000 0.999 000
—5 0.999 003 0.999 000
—10 0.998 998 0.999 000
—15 0.999 003 0.999 000
—20 0.998 998 0.999 000
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Fig.5 Ring-down curves of tilted mirror in two cavities
5
b 2 o b
b b o
b 8 b 260 b
o ) 0 ,
107, . o
2
Table 2 Simulated metrical results vs tilted angle in two cavities
fitness
e/0
L=1 000 mm L=730 mm
0 0.999 000 0.999 000
1 0.999 000 0.998 983
2 0.999 001 0.998 941
3 0.999 007 0.998 874
4 0.999 021 0.998 784
5 0.990 520 0.998 669
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Choosing cavity parameters in cavity ring-down method

YI Heng-yu'?, LU Bai-da', ZHANG Kai*, HU Xiao-yang’, WAN Yong-xing”
(1. Institute of Laser Physics and Chemistry , Sichuan University , Chengdu 610064, China;
2. Institute of Applied Electronic, CAEP, P.O. Box 919-1012, Mianyang 621900, China)

Abstract; Based on the change of misalignment sensitivity with the length of cavity, a kind of ring-down cavity is put for-
ward, which is stable resonator, and its cavity length is 0. 73 times as that of confocal cavity. According to propagation equation
of Gaussian beam and matrix of misadjust resonator, as well as principle of cavity ring-down method and data processing of fit-
ting, a physical model of reflectivity measuring is set up for misadjustment of cavity length or angle of titled cavity mirrors. Ap-
plying this model, the influence of minute cavity misadjustment on measured reflectivity of cavity mirrors in the stable resonator is
analyzed, which is compared to that in confocal resonator. Used as ring-down cavity, this stable resonator has, firstly, more in-
fluence of misalignment of cavity mirrors on its measured reflectivity, but less of length misadjustment; secondly. shorter cavity
length which advantageous in engineering; finally, less diffraction loss and thus higher metrical precision.

Key words: Optical measurement; Cavity ring-down; Reflectivity;  Metrical precision;  Misalignment of cavity mir-

rors; Length misadjustment of cavity



