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Abstract Spatial variations in the refractive index of the biological specimen introduce optical aberrations that
degrade image quality. In confocal microscopy this is a serious limitation when imaging penetrates into thick
biological specimens, in particular for in wvivo tissue imaging. Adaptive optics (AO) enable mirror deformation to
compensate the aberration by rapid response deformable mirror. In confocal microscopy, it can correct the
aberrations. observe deep tissue activity, perform in wvivo tissue imaging. measure and restore the optimum
resolution. This review discusses the origins and characteristics of aberrations in confocal microscopy. The correction
schemes by using adaptive optics in confocal microscopy and the research progress are discussed. Wavefront sensor,
aberration measurement and aberration correction devices of adaptive optics in confocal microscope are discussed.
The trends of adaptive optics in confocal microscopy are also reviewed.
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Fig. 1 Optical aberration of focusing a plane wave through a high-NA objective lens. (a) After passing through the
objective, the plane wave is transformed to a spherical wave and focused; (b) effect of refractive index mismatch

when pass through a slide; (¢) optical aberration occurs when passing through complicated biological sample
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Fig. 3 Correction result of two-photon fluorescence microscope with AO system. (a) Without AO correction;

(b) with AO correction
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Fig. 4 Images of labeled mouse intestine by confocal fluorescence microscope with AO system. (a) Before correction;
(b) after correction
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