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Figure S1. Estimation method of the real FWHM of the illumination beam. (A) A scheme of the calculation. 

PSFs were calculated by the Debye theory. A 3D observed image is created through 3D convolution of the PSF 

and object. The acquired 2D image is a sum of the 3D image along the z-axis. From the relationship between 

the 3D object and 2D image, the real FWHM can be estimated. (B) The plot of the FWHM as a function of 

FWHM2D. (C) Measured FWHM2D and estimated FWHM.  

  



 
Figure S2. Measurement of the beads PSFs for the full-field images. (A) Fluorescent bead images were 
measured by the system with and without the device. Maximum intensity projection along the y direction is 
performed for visualization on the xz plane. (B) The calculated FWHM values for the lateral and axial directions. 
The PSF calculation employed over 100 independent beads as data points. In the box plots, the box lines indicate 
the first quantile, median, and third quantile. Lower and upper whiskers indicate the minimum and maximum, 
respectively. The cross mark represents the average. 

 


