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The spectral range between 35 and 50 nm is difficult to study because of the lack of 

high reflectivity materials. It has been shown that Sc/Si multilayers can be used for that 

purpose: simulated reflectivity around 70% and measured reflectivity around 40% [1-3]. 

However, the thermal stability of this system is poor because of the formation of metastable 

silicide interphases during its preparation. This is why B4C thin diffusion barriers are 

introduced at the interfaces, even if they can diminish the optical performance at the 

wavelength of application. 

The multilayers are prepared by magnetron sputtering. They consist of 40 

Sc(5 nm)/Si(5 nm) or Sc(5 nm)/B4C(0.9 nm)/Si(5 nm)/B4C(0.9 nm) bilayers deposited on a 

silicon substrate. The multilayers are studied as-deposited and after annealing under argon 

atmosphere up to 400°C x-ray reflectivity (XRR) in the hard (0.154 nm) and soft (0.712 nm) 

x-ray ranges and x-ray emission spectroscopy (XES) [4]. XRR is used to obtain a geometric 

description of the stack (thickness and roughness of the various layers) and XES to know if 

interfacial silicides are formed. Diffuse scattering measurement at 12.7 and 31.5 nm are also 

performed on the as-prepared and 200°C annealed samples in order to understand the 

development of roughness upon annealing. 

It is shown before annealing that the introduction of the barriers reduces the presence 

of the silicides at the interfaces and improves the optical performances at 0.712 nm. Upon 

annealing, the Sc/Si multilayer is stable only up to 200°C, after which a large decrease of the 

reflectivity is observed together with an increase of the silicides. For the Sc/B4C/Si/B4C 

multilayer, the optical reflectivity slightly decreases by 10% up to 400°C even if a 7% 

contraction of the period is determined and an evolution of the chemical state of the Si atoms 

between 300 and 400°C is detected. 
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