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 Recently X-ray Talbot and Talbot-Lau interferometry (and similar techniques) attract 
increasing attention because it works with polychromatic and cone beam from a 
compact laboratory source [1]. In the X-ray Talbot (-Lau) interferometry, we can 
retrieve two quantitative images, i.e., absorption and differential-phase images, from a 
series of experimentally obtained moiré images. Pfeiffer et al. has proposed another 
approach to form image contrast, where relative decrease in the visibility of the moiré 
image is quantified by defining a normalized visibility [2]. They reported that the 
visibility contrast is formed through the mechanism of small angle X-ray scattering 
from microstructures with a scale much smaller than the spatial resolution of the 
imaging system. However, no general formulation of the phenomenon, which is 
essential for quantitative structure analysis, was provided.  
We have shown that the visibility contrast can be generally formulated by 

autocorrelation function describing spatial fluctuation of wavefront due to the 
microstructures [3]. Experimentally obtained visibility contrasts due to several samples 
were successfully explained by the formula. The autocorrelation function is 
characterized by the Hurst exponent and the correlation length; the Hurst exponent is 
relevant to the average shape of the microstructures, while the correlation length is 
interpreted to the averaged size of them. Experimental results supported this 
interpretation.  
Figure 1 (a), (b), and (c) are examples of visibility-contrast images of a chloroprene 

rubber (CR) sponge, which exhibited uniaxial anisotropy ((a) Φ = 0º, (b) Φ = 45º, and 
(c) Φ = 90º, Φ being the orientation of the anisotropy axis in the plane perpendicular to 
the optical axis). Figure 1 (d) shows the dependence of –ln(V/V0) on pd at a point, 
where p is the Talbot order and d is the pitch of the gratings. The results were well fitted 
by Sinha’s model (curves) [3]. From such fittings we showed that the origin of the 
anisotropy is the anisotropy of the average size of microstructures in the sample.  
The experiment was performed at Photon Factory (proposal number: 2009G031). This 

study was financially supported by Japan Science and Technology Agency (JST).  
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Fig. 1: Orientation-dependence of visibility-contrast images ((a) Φ = 0º, (b) Φ = 45º, 
and (c) Φ = 90º, where Φ is the orientation of the anisotropy axis around the optical 
axis) and (d) pd-dependence of –ln(V/V0) at a point.  
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