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Study on vibrational stabilization of cylindrical cavities

CAO Yun+iv LIU Ye CHEN Guang-ong XU Hong—=xia
( College of Fundamental Studies Shanghai University of Engineering Science Shanghai 201620 China)

Abstract: In order to decrease vibrational susceptibility of the optical cavities produced by environmental vibration and
design ultra stable optical cavities based on the finite element numerical analysis the cylindrical cavities supported with double
U-shaped plates and double beams were analyzed by varying the relevant parameters and the strain distribution were got. The
results show that vibrational susceptibility of the optical cavities is decreased by optimizing mounting method and supporting
position and the critical supporting position with minimum optical length and parallel mirrors is found. These results can be
applied to laser frequency stabilization and high precision laser spectroscopy.
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Fig. 1 Displacement and strain in an elastic solid

U R Fig.2 a—3-D view of the cavity supported by double U-shaped plates
ULE p=2.21 x 10°k g /m’ E = b—the deformation of the cavity with gravity applied downward
6.67 x 10" N/m’ v =0.17.
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Fig. 3 Two mirrors’ displacement of the cylindrical cavity with various position d when the thickness w =2mm
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Fig, 4

The optical length of the cylindrical cavity with various w tion of the cavity with gravity applied downward
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Fig. 6 Two mirrors’ displacement of the cylindrical cavity with various depth h and position d when the thickness w =2mm
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