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The Multilayer Laue Lens (MLL) is a new X-ray 
diffraction element, which connects features of Fresnel 
Zone Plate (FZP) and a multilayer mirror [1]. It is made 
by the thin layer deposition technique with layers 
thicknesses corresponding to the FZP zone radius 
equation. If the deposition is done in such a way that 
every layer thickness varies linearly along the beam 
propagation direction then the efficiency of the focusing 
substantially increases. Such a lens is called a wedged 
MLL [1].   

In this work we investigated the performance of a 
wedged MLL focusing 20 keV x-rays in one dimension. 
The lens had a focal length of 1.25 mm and it consisted 
of 5500 layers made of less and more absorbing 
materials. We applied 1D Beam Propagation Method 
(BPM) [2] to calculate the intensity in the focus plane 
and at the far screen. According to the simulations a 
perfect lens will focus the beam to 5 nm FWHM with the 
intensity increase exceeding 2·103 as compared to the 
intensity of the primary beam. The effect of various 
random and systematic errors in layer’ thickness and 
their placement was studied in detail.  The influence of 
the scaling of these imperfections on the intensity 
distributions in the focal plane and in the far field will be 
discussed.  

 
Figure 1. The intensity distribution at focal plane for a perfect 
lens (thin line) and the lens with random errors of layers 
thicknesses with standard deviation of 0.07 nm (thick line).  
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The X-ray reflectometry (XRR) [1], which uses the 
effect of total external reflection of X-rays, is surface 
sensitive analytical technique for investigation of the 
near surface regions of different sample systems 
including single crystalline, polycrystalline and 
amorphous samples, polymers, organic samples and 
fluids. Reflectometry pattern obtained for the reflection 
angles from 0 to about 5 degrees allows the measurement 
of thin film thicknesses of single and multilayer systems, 
density profiles of near surface regions and roughness  
(from 0.1 nm to 5 nm) of the surfaces and interfaces.   

The method of grazing incident X-ray diffraction 
(GIXD) is a modification of standard X-ray diffraction 
technique, which due to low incident angle of the X-ray 
beam  maximizes signal from the surface and as a result 
allows for phase analysis on very thin layers and depth 
profiling of the phase composition of layered samples. 

In this work the XRR and GIXD techniques were 
applied to analysis and characterization of thin gold 
layers used further for studies of interactions between 
lipopolysaccharides (LPSs) and gold surfaces. 
Understanding of interaction of complex biomolecules 
and different material surfaces (biointerfaces) is 
important in many research area of biology, 
biotechnology, diagnostics and medicine. Determination 
of properties of such biointerfaces is not possible or very 
difficult without earlier precise characterization of the 
material surface. The gold layers studied in this work 
were prepared on a glass slide support covered by 
evaporation with 2 nm of chromium, which improved the 
adhesion of the gold film to the glass substrate.  

In this work the motivation of the experiment, 
physical basis of the methods used, experimental setups, 
results of optimization of the measurement procedure and 
results of the measurements for gold surfaces of different 
thicknesses will be presented. 
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