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In most of the newly discovered multiferroic compounds [1-5], the multiferroic or magnetoelectric 

coupling arises from the asymmetric part of the magnetic interaction. In the same manner, as a low-

symmetry crystal structure causes a canting of magnetic moments, the non-collinear magnetic order 

induces a structural distortion which may sum up into a ferroelectric polarization under the correct 

symmetry [6]. Following references [7, 8, 9] the induced electric polarization of a single pair of 

spins Si; Sj separated by a distance vector rij is given by: PFE = rij  (Si  Sj). However although the 

symmetry of the microscopic mechanism has been perfectly ascertained, the character of the 

ferroelectric polarization remains unclear: either it is purely electronic in nature or – like in most 

proper ferroelectric materials – it arises from ionic displacements. It was the aim of this experiment 

to elucidate this character by very detailed measurements of the crystal structure of TbMnO3 in its 

paraelectric and ferroelectric phases. 

Due to the ambitious goal of the experiment, the sample was very carefully prepared.  Before the 

beam time on D3, we spent weeks in preparing spherical samples. The best of them had a diameter 

of 90±10μm with nearly spherical shape. Since TbMnO3 is rather brittle, grinding the crystals was 

quite difficult. We then tested the samples on the single crystal diffractometer X8 APEX in our 

home institute. The refinement was performed with FullProf indicating good statistics and data 

quality: Number of reflections read: 10430; Number of valid independent   reflections: 1208; 

Number of obs. with equival.  reflections: 9584; R-internal for equivalent reflections (%): 1.66; R-

weighted for equivalent reflections (%): 1.71. Output of the structure refinement: RF
2
-factor:  4.05; 

RF
2
w-factor: 5.67; RF-factor: 2.83; Chi2(Intens): 1.98. The structural analysis with this crystal was 

thus very satisfying.  

From the experiment at DESY we expected results that are even more accurate. Unfortunately, the 

prepared sample was lost during the transportation to DESY. New samples had to be prepared from 

the grinded crystals. These samples were, however, not measured beforehand at our home institute. 

Some of the samples turned out not to be perfect single crystals and hence they could not be used 

for the challenging experiment. The procedure of orienting and testing the new samples took more 

time than expected. One of the good samples was lost during the cooling process. One day of beam 

time was lost because the synchrotron beam was not available. The fourth sample was finally 

oriented and cooled to the designated temperature. When the measuring routine finally started, the 

positioning algorithm failed. From the 1762 reflexes, that were to be measured 1412 were 

calculated not accessible. In the end, only a tiny data set was collected, that is by far too small for a 

meaningful structure refinement.  

 

Figure 1: Sample and scan 
for orienting the sample.  

 


