Fabrication and characterization of monolithic multilayer Laue lens nanofocusing optics for hard x-ray microscopy 
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We report on the experimental approach developed for bonding of two linear Multilayer Laue lenses (MLLs) together. Fabricated monolitic strucrture has been characterized using ptychography at 12 keV photon energy revelaing the resolution of 12 nm and 24 nm in horizontal and vertical directions respectively. [1] Initial characterization experiments were followed by scanning transmission x-ray microscopy studies demonstrating the feasibility of 2D imaging utilizing bonded MLLs. [2] Fabrication of 2D MLL optics allows installation of these focusing elements in more conventional microscopes suitable for x-ray imaging using zone plates, it also opens easier access to 2D imaging with high spatial resolution in the hard x-ray regime. During this presentation technical steps of the fabrication and characterization process will be reviewed. Difficulties associated with bonding of two individual lenses together will be discussed. Novel approach utilizing microfabrication methods suitable for  MLL bonding will be introduced.  
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