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Fig. S4. Simulation results for imaging the letter 'E’. First column uses a diffraction-limited PSF, the second column uses an optical
needle, the third column uses the PSF in [1], and the fourth column uses the waveform presented in this paper. The sizes of the
letters, in order from the top to the bottom row, are 110um x87um, 120um x94.5um, 130pym x102um, 140um x110um. The first
row has the same dimensions as the result presented in the main text. Ringing effects can be seen for the diffraction-limited cases,
but are significantly more noticeable with [1] and [2] because they have ripples which are much larger than the diffraction-limited
Airy function. As a result, high resolution images cannot be obtained. Note that the third column is scaled to amplify the ROI, as it
is an order of magnitude weaker in magnitude than the sideband rings. The new design, with significantly lower ripples, is much
less susceptible to ringing and can consistently produce super-resolution images of various sizes within the designed field of view.
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Fig. S5. Unapodized diffraction-limited PSF (green solid line)
compared with the apodized PSF (black dotted line) and the
superoscillating waveform presented in this work.
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Fig. S6. Simulated images using the apodized waveform. (a)

is the simulation of letter 'E” and (b) is the simulation of letter
"N’. The resolution is no better than the diffraction-limited

case.



	Comparison



