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Misalignment Simulation of Cavity Ring-Down Waveform

Y1 Heng-yu
(Institute of Applied Electronic, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract During precise measurement of high reflectivity, cavity misalignment has great influence on reflectivity
measurement results of ring-down spectroscopy. According to propagation equation of Gaussian beam and overlap-
add of signal, a theory model is set up to research the influence of detector on its ring-down waveform by using data
fitting of method of least squares. Applying this model, it is simulated on the computer that ring-down waveform
changes with various cavity length maladjustments or mirror’s tilt, and the analyses is in good agreement with the
experimental results. Results show, in order to improve metrical precision, it is suggested that ring-down signal on
the oscillograph should be applied to adjust ring-down cavity. From the results, two kinds of criteria for cavity
adjustment methods are proposed. One is that total figure of ring-down waveform should be applied to adjust cavity

length maladjustments, the other is that mutuality of adjacent pulse should be applied to adjust cavity mirror’ tilt.
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Fig.1 Length misadjustment (a) and cavity

mirrors’ tilt (b) of a ring-down cavity
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Fig.2 A ideal ring-down waveform (a) and

its megascopic signal (b)
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Fig. 3 A cavity alignment ring-down waveform (a) and

its megascopic signal (b)

1.0
(®)
0.8

£ =50mm
0.6 n
0.4 A

YW

0.0
20 40 60 80 100
T'/ns
1.0
(@
0.8
A =70 mm
0.6

0.4 A
S A A
v

1.0

0.8
£ =100 mm

0.6

zzf\n ,,,,,

o:olv\/\/\

20 40 60 80 100
T /ns

B4 BEREFARNZEGEE (D, ©, QRERIERGFS (b, D, D

Fig.4 Ring-down waveform (a), (¢), (e) and its megascopic signal (b), (d), ({) of various length misadjustment
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Fig.5 Ring-down waveform of various

length misadjustment
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Fig. 6 Ring-down waveform (a), (c¢), (e) and its megascopic signal (b), (d), (f) of various cavity mirrors’ tilt
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Fig. 7 Ring-down waveform of various

cavity mirrors’ tilt
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