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Investigations on crystal and magnetic structures of the orthorhombic 

perovskite TbMnO3 are reported. Our X-ray and neutron diffraction studies were 

performed for two nano-specimens and a conventional polycrystalline sample. 

Obtained data confirmed the orthorhombic crystal structure without noticeable 

differences of the lattice parameters for all samples. For the polycrystalline sample,  

a subsequent ordering of the Mn and Tb sublattices upon lowering temperature was 

observed. Namely, the Mn sublattice exhibits a modulated magnetic structure with 

propagation vector k = (kx, 0, 0)  between 41- 5 K. At temperature of 27 K a 

change from collinear (Cx mode) into non-collinear (CxAz mode) structure was 

evidenced. Further lowering of the temperature below 5 K results in  the magnetic 

ordering in the Tb sublattice (modulated - FyAz mode). For investigated 

nano-samples magnetic ordering of the Mn and Tb sublattice is described by 

propagation vector k = (kx, 0, 0) with kx components significantly higher than 

observed for polycrystalline sample. The magnetic ordering in the Mn sublattice is 

described by collinear Cx mode down to 1.6 K, where the Tb magnetic moments 

become ordered (Az  mode). The observed broadening of Bragg peaks connected to 

the Tb sublattice suggests the cluster like character of its ordering. 
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