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A high-power & long-focussing polarisation microscope system (Figure 1 left) with a new XY-

sample stage (Figure 1 right) are to be installed at the new beamline Chemical Crystallography at 

PetraIII-Extension in the frame of a BMBF cooperation project, 05K10WM3. For test 

measurements this optic system was set up in cooperation with the instrument F1 team (Carsten 

Paulmann and Andrea Berghäuser, Univ. Hamburg) in 2010-2011. Accordingly a series of data 

collection has been performed in Sept. 2011 with biogenic calcite samples, e.g. tooth of Urchin 

(Paracentrotus lividus).  

The subsequent data evaluation allowed to resolve hierarchical structures of investigated materials 

made of diverse calcite crystallites: Diffraction from the so-called Stones (the hardest core part of a 

single tooth of Paracentrotus lividus) (Figure 2 left) gave rise to reflection pairs which appear 

parallel to each other in respective smaller  and larger diffraction angles (Figure 2 right). This is 

due to the presence of fine gills of relatively coarse Mg-poor calcite single crystal (with a high 

mosaicity) and Mg-rich nano-sized calcite [1]. In contrast, diffraction data of the Jaw region 

(Figure 3 left) showed typical reflections of a well-formed calcite single crystal (Figure 3 rights). 

These test measurements demonstrate that the use of such a polarization microscope system is very 

suited for collecting data while probing diverse local fine structures of composite materials or 

complex domains. In this way a discretionary data acquisition at unknown localities within the 

sample could be avoided. Further data collection will be continued in the next period (May 10-17. 

2012) using a new divergence micro slit system in order to precisely and reproducible define the 

beam size down to 15 x 15 μm
2
.  

 

Figure 1 The polarisation microscope (left) and the XY stage with a rotation circle set up at F1 

(rights) for test measurements. 



 

Figure 2 Diffraction from the Stone region (left), positioned using the high-power, long-focusing 

microscope (Figure 1) for collecting data (rights). 

 

 
Figure 3 Diffraction from the Jaw region.
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