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1. Designed parameters of the spots with local light diffraction shrinkage

Table S1 describes the performance of a sub-diffraction pattern at the wavelength of 532 nm. Full
width of central spot size G is defined as the first diameter where the intensity of the central spot falls to
minimum; the field of view L is defined as a region where intensities of sidelobes normalized by the central
peak intensity are controlled below a constant; the ripple level value M; is defined as the highest
normalized intensity of sidelobe in the field of view, and in this work the relative value M; is assumed to be
0.1. The normalized m-phase-jump positions are optimized as: Airy spot with r1 = 0 and r, = 1; Spot 1 with
positions at ry = 0.297, r, = 0.594 and r3 = 0.85; Spot 2 with positions at r; = 0.4405 and r, = 0.8137; Spot
3 with positions at r1 = 0.4786 and r, = 0.852.

Parameter Airy Spot 1 Spot 2 Spot 3
S (pm) 81.13 48.68 40.57 24.34
G E (m) 82.8 51.75 41.4 ~
S (pm) 0 154.15 81.13 40.57
L E (pm) » 151.8 79.35 ~
S (pm) 0.0175 0.1 0.1 0.1
M; E (Lm) 0.0256 0.16 0.18 ~

Table S1. Simulated (S) and experimental (E) parameters for the Airy spot and other three sub-diffraction

spots.

2. Rayleigh criterion for an incoherent imaging system

According to the Rayleigh criterion for incoherent illumination, the minimum resolvable distance of a
two-hole target is given by dr = 0.614/NA4 and the intensity of midpoint is about 73.5% of the peak intensity
(corresponding resolvable contrast is about 15.3%). For our work, variant distances of two-hole targets
positioned at the front focal plane of the optical collimator are designed to measure the resolvable ability of
SRT system. The two-hole resolvable distance of Rayleigh criterion, defined by optical collimator, is
calculated to be 81.13 pm, with the effective beam diameter of 8 mm, the incident wavelength of 532 nm
and the focal length of 2000 mm.

3. Chromatic and etching tolerance of sub-diffraction spots

Due to the complex interference nature of local light diffraction shrinkable spot, it is necessary to
consider the chromatic aberration tolerance of the phase plate. Figure S1 plots the wavelength dependence
of central sub-diffraction spot features, defined with the FWHM and peak intensity both normalized by
those at the central wavelength 1 = 532 nm. In our experiment, the bandwidth of illuminated wavelength is
set as #1%*/ (about 25 nm) to keep sub-diffraction features. In addition, the etching depth tolerance error,
with the same analysis of chromatic aberration tolerance, is carefully controlled as 1% of standard etching

depth (about 46 nm) for the phase plates positioned at the exit-pupil plane of SRT system.
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Figure S1. Chromatic aberration tolerance of sub-diffraction spots. Simulation of the FWHM ratio and

intensity ratio for variant incident wavelengths.

4. Imaging simulation of Spot 3 with much deeper sub-diffraction resolution
There seems not a theoretical limit for a sub-diffraction spot and much deeper super-resolution is
possible, as illustrated in Fig. S2 where two holes with center-to-center distance of 26 jum, about 0.32 times

resolvable distance of Rayleigh criterion, could be resolved with Spot 3.
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Figure S2. Resolvable ability of Spot 3. Super-resolution imaging with Spot 3 for a two-hole target with

26 pm center-to-center distance.



