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1 Influence of probe spacing in far-field ptychography recon-
struction

When a probe scan grid that is too coarse is used for far-field ptychography (FFP), the number
of photons in the “tails” of the probe function becomes low enough that there can be insufficient
overlap between probe positions compared to the high-photon-number case. In this case, a grid-like
artifact will appear in the reconstructed image [1, 2], especially when using the least-square (LSQ)
cost function. The scan grid of 68 x66 probe positions we used to generated all reconstructions shown
in the main text is fine enough to suppress this artifact at low fluence, but when probe spacing
is doubled, the artifacts become obvious. We demonstrate this effect in Fig. S1, which includes
far-field ptychography (FFP) reconstructions of the dataset generated with a photon fluence of
20 photons per reconstruction array pixel, using both a fine (68 x 66 probe positions) and coarse
(34 x 33 probe positions) probe spacing grid. Both grids covers the same area indicated by the
yellow dashed box, so the coarser grid has twice the probe spacing in the horizontal and vertical
directions. To keep the number of photons per reconstruction array pixel equal (and thus the fluence
— and the dose to the specimen — equal), we supplied 1/4 the number of photons per probe position
in the fine grid relative to the coarse grid. With the same per-pixel photon dose, the coarse grid
reconstruction using the LSQ cost function, which is used by popular algorithms like ePIE [3], shows
obvious grid artifacts. This grid artifact can produce correlations based on artifacts rather than
specimen features when comparing two independent reconstructions in Fourier shell correlation or
FSC resolution analysis, and thus can provide a biased measure of higher-than-justified resolution



at low exposures.

When using the Poisson cost function, grid artifacts are greatly reduced, and the features in the
image become sharper. At the same time, however, another type of artifact (fringes around fine
features, as discussed in the main article text) emerges in Poisson reconstructions.
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Figure S1: Reconstructions of far-field ptychography (FFP) data with a photon fluence of 20 photons
per reconstruction array pixel using a fine (68 x 66 probe positions) and a coarse (34 X 33 probe
positions) scan grid, respectively. Reconstructions obtained using the least-squares (LSQ) and the
Poisson cost function are shown for each scan grid. Both grids cover the same area relative to the
sample, as shown by the yellow dashed box.



