Ptychographic Imaging of Fossil
Diatom Structures with Soft X-Rays.
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Abstract Ptychographic Imaging
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(1] offer high chemical coherent diffractive imaging coherent difiractive imaging
contrast between Oxygen technique (PCDI) is applied. method to measure extended
and Carbon. To avoid Images of a test pattern and S objects at high spatial resolution
resolution limitations due to a fossil diatom are '

lens based microscopy reconstructed [Z] with the
techniques the coherent extended ptychographic
diffractive imaging (CDI) iterative engine (ePIE) [3] at
method is favourable for high 55 nm and 286 nm resolution
resolution imaging. respectively.

Diffraction patterns are collected
from the sample with 60 % overlap
of adjacent positions. A step size
of 800 nm was used.
17 horizontal by 7 vertical diffraction patterns

(only 7 by 4 patterns are shown here)

Experiment

PETRA |ll PO4 Beamline for soft X-ray diffraction experiments HORST - Holografische Rontgen Streuapparatur The complex coherence factor was measurement
(Holographic Rontgen Scattering Chamber) |4 ] with the non-redundant array (NRA) method [5]
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The reconstruction was performed with the extended The reconstruction yields the complex object function. The resolution obtained by the reconstruction process
ptychographic iterative engine (ePIE) [3]. The reconstructions O A LSA depends on the scattering strength (i.e. of the complex
were obtained after running up to 500 iterations. — CXp —kp <] CXp —1k0Az] refractive index) of the object. For the test pattern and the
ampli\Gde phase diatom 55 nm and 286 nm resolution have been achieved.
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