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Multilayer-coated blazed gratings (MLBG) are very promising optics for high flux grating monochromators 
that can as well to cover the tender X-ray range (E=1.5-3.5 keV) which is difficult for commonly used single 
coated diffraction gratings or crystal monochromators. To achieve the maximum efficiency, the exact 
relation between the multilayer d-spacing and the grating blaze angle was studied by numerical 
simulations. The results significantly deviate from the one predicted by conventional equations with the 
assumption of an “on-blaze” operation mode of the grating. The effect of multilayer interface 
imperfections, and the relations between grating resolution, acceptance and the d-spacing were also 
investigated.  

In order to verify the simulations, several MLBGs prototypes with a line density of 2400 l/mm and different 
blaze angles were fabricated by mechanical ruling and subsequent ion etching process. These gratings 
were coated with Cr/C and Ni/B4C multilayers with a several d-spacing values. The ML d-spacings was 
matched by optimization in each case for the blaze angle and selected diffraction conditions. The 
deposited multilayers on the blazed grating structure replicated the grating profile with negligible 
smoothing, as it was observed by transmission electron microscopy and by AFM. The tender X-ray 
measurements of the MLBGs shows a record efficiency reaching up to 60% [1]. The experimental results 
prove the validity of the numerical simulations which indicates a more rigorous way to design the optimal 
MLBG structure. Basis on collected data a real MLBG were produced for X-ray microscopy beamline at 
BESSY II.  
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