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Relationship between mirror surface figure errors and

performance metrics of Fabry-Pérot etalons
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Abstract: To achieve deterministic control of surface figure errors in the fabrication of Fabry-Pérot etalon
mirrors, this study thoroughly investigated the relationship between mirror surface figure errors and the
performance of etalons. A theoretical model was established to analyze the impact of surface figure errors
on the transmission spectrum of the etalon, quantitatively revealing the effects of different surface profiles
on key performance parameters, thereby optimizing manufacturing processes and surface control parame-
ters. The research showed that the mean value of surface figure errors had a strong linear correlation with
the central wavelength shift, with a sensitivity coefficient of 1. 65 pm/nm that was theoretically derived.
The peak-to-valley value of surface figure errors affected the spectral linewidth broadening and peak trans-

mittance attenuation. Within the region where the peak-to-valley value was less than A/40 (15.8 nm) ,
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both linewidth and peak transmittance gradually converged. To validate the theoretical model, a transmis-
sion spectrum test system with picometer-level accuracy was constructed. Through qualitative validation via
clear aperture testing and quantitative analysis of surface figure errors, it was determined that the surface uni-
formity of the central plate exerted a greater influence on etalon performance than that of the edge plates. A
critical surface figure error control threshold satisfying the performance specifications was established , guid-
ing etalon fabrication experiments. Results demonstrate that for a 30 mm-diameter etalon with the peak-to-
valley value controlled within 10 nm, the peak transmittance reaches 98. 63% , achieving narrowband filter-
ing with a bandwidth of 32. 8 pm at the central wavelength of 532. 199 nm, which approaches the theoretical

design limit. These conclusions hold significant application value for manufacturing high-precision etalons

with high transmittance,, narrow bandwidth, and picometer-level central wavelength stability.
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transmission spectrum of an F-P etalon
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Fig. 11 Test result graph of etalon performance parame-

ters under different spot diameters.
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No. 1/2 3/7 31/35
PV 0.1232/0.1264 0.0861/0.080A 0.0631/0. 0642
x4 POREREESHE
Tab.4 Table of surface figure parameters for central pieces
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Fig. 12 Transmission spectrum of the etalon tested for
surface figure error
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Tab.5 Performance of the etalon for surface figure error testing
A+1/2 A+3/7 A-+31/35 B+3/7 B-+31/35 B+1/2
Ao/nm 532. 297 532.293 532.303 532. 359 532. 368 532. 363
T,/ % 76.45 73.02 82.05 72.28 75.01 69.83
AApying/pm 29. 26 32.56 27.46 32.34 30. 14 33.48
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