
Reflection zone plate technology 

The fabrication of 2D RZPs for the hard X-ray regime is a technological 
challenge. The minimal zone width of our X-ray RZPs amounts to ~ 50 nm. 
Hence, modern nano-structuring procedures such as direct electron beam 
lithography are necessary for their realization. Software for the calculation 
of the zone geometry with high resolution was developed, in order to 
generate data sets for the electron beam lithography [1].  

  

Figure 1 Flux diagram of the fabrication process of an RZP by electron beam 
lithography (1), including RIE (2) and reflecting layer coating (3). 

Starting with a plane (figure 1), highly polished Si substrate, a positive 
electron beam resist was spin coated on the surface and patterned by 
electron beam lithography (step 1). In the following procedure of reactive 
ion etching (RIE), the profile of the optical element was etched (step 2). A 
final gold coating (step 3) ensured high reflectivity in the hard X-ray range. 

a) b) 

Figure 2a 4 - array of aberration 
corrected RZP with line density variation 
of 700 l/mm – 2400 l/mm.  

Figure 2b High-resolution RZP with maximum 
line density of 3800 l/mm 

Figure 2 shows a new generation of reflection zone plates fabricated by 
means of electron beam lithography and the ion etching technique. The 



diffraction spectrometer was manufactured using high-voltage-electron-
beam lithography and reactive ion etching. Structures were written down to 

a smallest zone width of 70 nm. A highly polished Si substrate of 100 mm  

30 mm  10 mm with a roughness of 0.2 nm (rms) and a slope error of less 
than 0.2” (rms) was used. The structure was produced on the substrate 
surface yielding a diffractive optical element that exhibited lateral 

dimensions of 80 mm  25 mm at a laminar profile depth of 8 nm - 15 nm. 
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