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Abstract

In this study, we present a four-point horizontally supported spherical reference cavity of rela-
tively low vibration sensitivity by using finite element analysis (FEA). We show that the vibration
sensitivity is tunable by changing the support positions and contact areas. We also show that a ze-
ro crossing of the vibration sensitivity can be achieved for the proposed optical cavity. More im-
portant is that the zero crossing is still achievable once the cavity has been machined, taking into
account tolerances in manufacturing and errors in the FEA simulations. The proposed cavity can
also be designed as a two-dimensional squeezed portable cavity, which might find potential ap-
plication for a non-laboratory cavity-stabilized laser.
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Figure 1. Horizontal mounted spherical optical reference cavity. The cavity is shown in a rectangular coordinate system, in
which the z axis is shown in (a) to be perpendicular to the optical axis (y-axis); (a) Projection of the cavity in xz plane; (b)
Projection of the cavity in xy plane. P means the location of the support point (nylon). Parameters with index c represent the
positions of cut, while that with P are coordinates of the support points; (c) Three-dimensional cavity supported by four
points in an aluminium base
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Figure 2. Vibration sensitivity varies with different cut-angle at different cut-height. Shown are
polynomial fittings (lines) along with the calculations by the finite element model (markers)
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Figure 3. Vibration sensitivity varies with different cut-angle for different contact areas. Shown are
polynomial fittings (lines) along with the calculations by the finite element model (markers)
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Figure 4. Vibration sensitivity variation with cut-angle considering machining errors and unequal mount
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