








Fig. S3. Aberrated wavefronts for 2-um beads at different imaging depths in vivo. The Upper panel shows the axial images of a bead on the surface of the
brain, before and after AO correction for the aberration induced by the cranial window (in units of excitation wavelength). The Lower panels show the axial
images of beads at different depths inside the brain measured without AO correction, with only AO correction for the cranial window, and with AO correction
for both the cranial window and the brain. For these beads, the aberrated wavefronts due to the cortex tissue alone are shown and are calculated by sub-
tracting the cranial window wavefront at top from the total aberrated wavefront at each depth. (Scale bar: 2 ym.)
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Fig. S4. Metrics of AO correction for 2-ym beads at different imaging depths and different scanning-field positions. (A) The axial FWHMs of each bead, plotted
for the cases of no AO correction, AO correction for the cranial window only, and full AO correction. The pink, blue, and gray lines guide the eye, with the gray
line denoting the diffraction-limited axial FWHM. (B) Both the full aberration (brain and cranial window) and the brain-induced component increase with
depth.

Fig. S5. Local versus global correction. Images of neurons before (A) and after (B) AO correction on a bead (white stars) exhibited substantial signal improve-
ment only within a 45-um radius of the bead (white dashed circle). In contrast, AO correction for the cranial window alone improved the image over a much
wider field (340 x 250 um) [before (C) and after (D)]. (Scale bar: 10 pm.)
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Fig. S6.

Movie S1.
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Effects of underfilling the objective with the excitation light on signal and resolution: (A) Lateral and axial images of a 2-um bead under aberration-
free, ideal imaging condition and different fill factors; 1x is defined as the beam diameter at 1/e of maximal intensity being equivalent to the back pupil
diameter of the objective. (B) Lateral and axial images of the same bead under the aberrations caused by a cranial window and different fill factors. (C) The
maximal signal of the images in A and B as a function of the fill factor. (D) The full width at half maximum of the axial images in A and B as a function of the fill
factor. (Scale bar: 2 pm.)
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Movie S1 shows the XY images of the same 102.3 x 102.3 x 100 pm3 volume starting at the brain surface before and after AO correction for the
cranial window. The images taken without AO correction have their intensity digitally enhanced by 2x.
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Movie S2. Movie S2 shows the XZ images of the same 102.3 x 102.3 x 100 um?3 volume starting at the brain surface before and after AO correction for cranial
window. The images taken without AO correction have their intensity digitally enhanced by 2x.

Movie S2 (AVI)
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