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In order to characterise the coherent properties of the beam it is necessary to
evaluate the intensity profile of the incident beam on the optic. From the beam size
at the optic plane, the secondary source (or slit) size and the distance between the
two planes, the divergence and hence coherence length can be calculated. The
probe recovered during ptychography reconstruction was first back propagated to
the focal plane, and then further back propagated a distance equal to the focal length
of each optic. Line profiles were taken through the horizontal and vertical planes at
approximately the center, to which Gaussian profiles were fitted in order to extract
the RMS value for each transverse direction. The RMS beam size at the CRL optic
plane was found to be 38.2um (h) x 19.1um (v). Due to the beam stop present in the
FZP setup, an accurate estimation of the beam size at the optic plane was
unobtainable, the divergence calculated from the CRL setup was used instead for
coherence calculations. All results for intensity at the optic plane and transverse
profiles are shown in Fig. S1.
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An estimate of the actual resolution rather than the ptychography reconstructed pixel
size is made by taking line profiles across sharp features of the sample. The image
was first interpolated by a factor of 4 in order to include a statistically significant
number of points along the curve. Then error like line profiles were taken across the
sharp edges of the Siemens star spoke, as marked by red lines in Fig. 2a and 5a in
the main paper. These were differentiated in order to generate a peak profile to
which a Gaussian was fitted in order to estimate the full width half maximum
(FWHM) which we take to be the estimated spatial resolution. Three line profiles
were taken on the sample and the average FWHM spatial resolution was found to be
81.1nm and 80.7nm for the FZP and CRL respectively. All results for the line profiles
across the sharp edges and the subsequent differentiation and Gaussian fitting are
shown in Fig. S2.
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Figure S1 (Left) 2D intensity at the optics plane plotted on logarithmic scale for a)
the Fresnel zone plate and c) the Beryllium compound refractive lens. (Right) 1D
normalised intensity slice taken along the white dashed line shown in the 2D plots for
b) the Fresnel zone plate and d) the beryllium compound refractive lens. Dotted lines
are the fitted Gaussian profile
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Figure S2 (Left) Error like line profiles taken across sharp edges of the ptychography
reconstructed phase for a) the Fresnel zone plate and c) the Beryllium compound
refractive lens. (Right) The corresponding differentiated line profiles with Gaussian

shown by the dashed line for b) the for b) the Fresnel zone plate and d) the Beryllium

compound refractive lens.
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