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Grating interferometry (GI) [1, 2, 3] is a cutting-edge imaging technique that has the potential to revolutionize medical imaging. The resulted rich contrast mechanisms provide additional information to improve diagnostic contents yet decreasing the dose deposited to the patients, which opens new opportunities for medical imaging. While GI method was extensively developed in the last decade, the bottleneck for implementation of the method into commercial equipment remains reliable production of gratings and their high cost. We aim to develop reliable gratings fabrication method with large area scalability and cost reduction perspectives.
We investigated fs green laser and ps UV laser with Gaussian and Bessel beam focusing to achieve a few micrometer pitch gratings with 100-200 μm depth and high quality edges (high aspect ratio lines).
In addition, we investigated the smallest feature that we could obtain with axicon lens. When the structure was produced with the axicon lens, the velocity of the axes was first defined in such a way that there was no overlap between the pulses. We produced very precise structured patterns of 0.9 micron diameter holes. However, the depth of those sub-micron holes is limited to approximately 1 micron.
The advantages of Bessel beams compared to Gaussian beams are demonstrated for machining of rectangular profile gratings with sharp edges. However, the high-aspect ratio grating (10 microns wide and 200 microns deep) from tungsten foil could only be obtained with the Gaussian beam and focusing with an F-Theta type lens. Bessel beams contain most of the pulse energy in the side lobes. The limited amount of the pulse energy in the central, sub-micron peak of the beam, and material cloud formed deeper in the high-aspect ratio hole, prevented the Bessel beam deeper penetration with sufficient energy in the central peak, which limited the hole depth to 10-20 microns. 

The significant advantage of the Bessel beam is that it could be formed with a diameter smaller than μm with a depth of focus of several millimeters [4]. This advantage of Bessel beam is used to create a precise structured pattern of sub-micron diameter holes in tungsten foil.
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