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Fig. S1. Comparison between raw data (upper row) and noise-filtered data (middle row) for HAADF 

STEM images of Si in a <110> orientation (a, c, h, j) and corresponding Fourier power spectra (b, d, i, 

k). Differences between the unfiltered and filtered images are shown as noise images (e, l). Their 

autocorrelations (f, m) contain delta-function-like profiles of the central cross section, as shown in (g, 

n), as expected for ideal uncorrelated noise. The left and right sets of columns correspond to the 

experimental setup with (a-g) and without (h-n) using the thin film corrector. The scale bars in all of 

the real space images are 500 pm. 

 

 

 

 

 



 
 

Fig. S2. HAADF STEM images recorded from Cu in a <112> orientation using the thin film 

corrector, showing (a) raw data and (c) a noise-filtered image. The corresponding Fourier power 

spectra (b, d) both indicate a resolvable 128 pm lattice spacing. The difference image (e) and its 

autocorrelation (f) with a delta-function central cross-section profile (g) show no features other than 

random background noise. Marked scale bars are 500 pm. 

 

 



 
 

Fig. S3. Through-focus series of Ronchigrams recorded from an amorphous C film using the thin film 

corrector. The convergence semi-angle and the aberration-free semi-angle are displayed in red and 

purple, respectively, taking values of (a) 8 mrad/3.3 mrad, (b) 12 mrad/12 mrad, (c) 14 mrad/10.0 

mrad and (d)16 mrad/8.1 mrad. 

 

 

 



 
 

Fig. S4. Through-focus series of Ronchigrams recorded from a SrTiO3 <100> crystal without the thin 

film corrector at a convergence semi-angle of 14 mrad (red circles). The aberration-free angle 

indicated by the non-distorted lattice (purple circle) is ~7.4 mrad.  



 
 

Fig. S5. Through-focus series of Ronchigrams recorded from a SrTiO3 <100> crystal using the thin 

film corrector at a convergence semi-angle of 10 mrad (red circles). Since this is not the design 

convergence semi-angle (12 mrad), spherical aberration is expected, and indeed we observe here 

varying magnification with distance from the center. The aberration-free semi-angle indicated by the 

non-distorted lattice (purple circle) is ~5.2 mrad.  



 
 

Fig. S6. Through-focus series of Ronchigrams recorded from a SrTiO3 <100> crystal using the thin 

film corrector at a convergence semi-angle of 12 mrad (red circles), which is the design convergence 

angle. The lattice magnification does not change with distance from the center, which is consistent 

with a corrected probe with no significant spherical aberration. The aberration-free semi-angle 

indicated by the non-distorted lattice is the maximum aperture, i.e., ~12 mrad. 

 



 

 
 

Fig. S7. Through-focus series of Ronchigrams recorded from a SrTiO3 <100> crystal using the thin 

film corrector at a semi-convergence angle of 14 mrad (red circles). Since this is not the design 

convergence angle (12 mrad), spherical aberration is expected. Indeed, we observe here varying 

magnification with distance from the center. The aberration-free semi-angle indicated by the non-

distorted lattice (purple circle) is ~8.5 mrad.  



 
 

 
 

Fig. S8. (a) Raw HAADF STEM image of Si in a <110> orientation. A field of view of 600 × 600 

pixels is shown. The scale bar is 500 pm. (b) Fourier transform of (a). (c) Line profile obtained from 

(a) showing 136 pm Si-Si dumbbells. 

 


