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Report:  

There is great current interest in the RMnO3 such as HoMnO3 and TbMnO3. This follows 
from the discovery of giant magnetoelectric effects in these materials (see, for example,  
Lottermoser et al., Nature, 430 541 (2004).)  

This experiment was the first part of what we expect to be a major research project on the 
RMnO3 and RMn2O5 compounds.  

The aim was to investigate the magnetic structure in HoMnO3 in zero applied field  it has 
never, as far as we know, been investigated with resonant scattering methods  and then to 
apply an electric field to understand how the antiferromagnetic order of the  Mn and Ho 
sublattices is destroyed by an electric field.  

We were unfortunately unable to find any magnetic scattering in HoMnO3 at the 
antiferromagnetic positions. The reason for this is unknown.  

Faced with this, and with the agreement of the local contact, we decided to do a preliminary 
experiment on TbMnO3, for which we have been time pending on Xmas for a zero field 
experiment.    



 
This experiment was highly successful, and produced some very interesting results.   

In the figure below we show the scattering along [0 K 0] as a function of temperature. 
The sharp peak near K=3.72 is associated with the ordering of the Mn moments, while the 
broad peak near K=3.58 comes from the Tb sublattice. The detailed energy, polarization, and 
temperature depdendence of these peaks were investigated.  

This experiment, as well as providing new information on the magnetism and structure of 
TbMnO3, shows that it will be feasible to study this system on ID20 using a combination of 
the new 10T magnet and applied electric fields. Such experiments will be the first of their 
kind and will give unique information on the origin of unusual magnetoelectric coupling in 
the RMnO3 compounds.    

 


