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Ring-Down Cavity Adjustment Method Based on Transmission Spot
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Abstract  This paper proposes a cavity adjustment method that corrects the relative misalignment of cavity
parameters caused by the conversion of the initial cavity and test cavity structure during cavity ring-down high
reflectance measurements. The proposed method monitors the shape of the ring-down cavity-transmission spot and
also improves the efficiency of cavity adjustment. The cavity adjustment is based on the aspect ratio of the
circumscribed rectangle and the area ratio of the spot to the circumscribed rectangle. The method suppresses the
excitation of the high-order transverse mode caused by the misalignment of cavity parameters and maintains the
transmission spot modes of the initial and test cavities in the TEM00 mode. In experimental tests, the adjustment
based on the aspect ratio and area ratio not only distinguished different spot modes but also effectively dealt with
special spot patterns between modes (such as elliptical spot and multimode jump). When the initial cavity and the
test cavity spots were adjusted to the TEM00O mode, the measured mean reflectance of the sample was maximized
and root mean square was minimized. Results show that this method can help to improve the cavity adjustment
efficiency in cavity ring-down high-reflectance measurement technology.
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Fig. 2 Four high-order transverse modes generated by cavity imbalance.
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Fig. 3 Spot modes when adjusting cavity mirror. (a) Adjust

cavity mirror in the vertical direction only; (b) adjust

cavity mirror in the horizontal direction only
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Fig. 4 Area ratio of different spot modes
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Fig. 5 Flow chart of cavity adjustment process
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Fig. 7 Schematic of the test cavity experimental device
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Table 1 Initial cavity performance parameters in different modes

Spot mode Average reflectance R /% Decay time constant 7, /us Aspect ratio Area ratio
E 99.877+0.003 2.068+0.047 1.0149 0.8231
99.879+0.002 2.104+0.042 1.3077 0.6670
m 99.871+0.003 1.982+0.053 1.7193 0.6173
m 99.830+0.006 1.499+0.056 2.2000 0.5478
m 99.862+0.004 1.85140.055 2.1525 0.4466
E 99.850+0.005 1.698+0.063 0.7000 0.7060
E 99.846+0.004 1.655+0.041 0.5376 0.5151

o
- 99.874+0.004 2.029+0.060 0.5229 0.4473
o
E 99.857+0.009 1.792+0.116 0.5738 0.3526
”,
99.878+0.002 2.095+0.039 1.0533 0.4827
o
m 99.855+0.005 1.76340.067 1.2338 0.4577
oo
99.866+0.002 1.905+0.026 0.8065 0.4787
Q0O
m 99.864+0.004 1.880+0.054 1.0202 0.4138
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Table 2 Performance parameters of test cavity in different modes
Spot mode Average reflectance R’ /% Decay time constant 7’ /us Aspect ratio Area ratio
99.807+0.014 1.329+0.095 1.1429 0.7515
a 99.627+0.030 0.687+0.060 1.3103 0.7595
E 99.679+0.009 0.795+0.021 1.4444 0.6612
a 99.830+0.005 1.502+0.039 1.1795 0.7960
a 99.834+0.006 1.532+0.050 1.0714 0.8452
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Fig. 8 Reflectance of sample corresponding to several

special spot modes in Table 2
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