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Design of high resolution confocal microscope objective with large
imaging depth and high tomographic ability
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(1. School of Optical-Electrical and Computer Engineering , University of Shanghai for
Science and Technology , Shanghai 200093, China)
(2. Shanghai Key Laboratory of Modern Optical System, University of Shanghai for
Science and Technology, Shanghai 200093, China)

Abstract: Aiming at the matching problem between the MEMS galvanometer scanning system and the high-resolution
objective lens in in vivo skin optical tomography, a high-resolution confocal microscope objective with a working band of 830
nm is designed to overcome the imaging depth limitation and cross-media aberration balance caused by the spherical aberra-
tion of biological tissue. The design adopts a multi-objective optimization method based on the skin multi-layer optical model.
Under the constraint of 2mm entrance pupil diameter, the imaging depth reaches 300pum, the lateral resolution is better than
0.83pm, the axial resolution is better than 4.05um, and the full-field wavefront error is better than A / 16. The MTF at the
skin surface and the depth of each tissue is closely fitted with the diffraction limit. This design provides a reliable optical solu-
tion for portable in vivo skin optical tomography system through multi-depth aberration collaborative optimization.
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