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Report: 
 

In recent years heterostructures combining complex transition metal oxides are focusing increasing research 

effort. Interface effects such as charge transfer (1), electronic reconstruction (2) and epitaxial strain (3), have 

been proposed to be the driving force for the nucleation of new phases with different behaviours not found by 

either of the individual compounds in their bulk form. In experiment H-2443, using synchrotron radiation 

diffraction experiments with a wavelength of 0.855 Å, we have chacterized the crystalographic structure of 

YBa2Cu3O7 (YBCO) and LaMnO3 (LMO) thin layers of (YBCOX nm/LMO3.2 nm)9 superlattices epitaxially 

grown on SrTiO3 (STO) (100) substrates. We have evaluated in- and out of plane lattice parameters of the 

different layers to elucidate the effects of epitaxial strain in the growth modes. In plane lattice parameters of 

LMO and YBCO layers have been obtained from layer characteristic hkl reflections (i.e., forbidden for the 

other layer and for the STO substrate). The out of plane parameters have been obtained from conventional θ-

2θ (Bragg configuration) experiments.  
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A set of samples has been investigated with constant LMO thickness (3.2 nm). We have found that the 

nucleation of the LMO phase strongly depends on the structural distorsions of the YBCO layers. Superlattices 

with the thickest YBCO layers (16 nm) show an almost relaxed YBCO structure with lattice parameters close 

to the bulk values (a=3.87 A, b=3.84 A and  c=11.678 A) (see figure 1 (a)). Meanwhile a significant 

orthorhombic distortion is found in the LMO layer (a=3.887 A, b= 3.873 A and c=3.839 A). When the YBCO 

thickness is reduced (4.8 nm YBCO layer thickness superlattices) the LMO layers present a fully cubic 

structure (a=b=c=3.905 A) (see figure 1 (c)) and a highly strained YBCO layer (a=3.884 A, b=3.905 A and 

c=11.587 A) (see figure 1 (b)). Our results evidence that the YBCO unit cell volume is preserved for the 

different layer thickness and, accordingly, the epitaxial (tensile) strain causes elastic distortion (compression) 

of the c lattice parametter. In the case of LMO layers on the other hand, the unit cell volume is not preserved 

evidencing that the nucleation of different LMO phases occurs to save elastic energy. As can be expected 

from the complex phase diagram of manganites, the stabilization of cubic or distorted LMO phases is 

accompanied by deep changes in the electronic structure. In fact, squid measurements reveal (4) that the LMO 

cubic phase layers present a ferromagnetic moment while in the distorted ones this ferromagnetism is absent.    
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Figure 1. Out of plane X ray 
diffraction of the YBCO layers of 
(YBCO16nm/LMO3.2nm)9 (a) and 
(YBCO4.8nm/LMO3.2nm)9 (b) 
superlattices. The reciprocal space 
maps (RSM) of the LMO layers of 
(YBCO4.8nm/LMO3.2nm)9 superlattice 
are displayed in (c). The RSM have 
been obtained around the (2, 1, 
2.67) (a), (2 1 0.67) (b)  and (0.5 0.5 
1.5) (c) Bragg reflections. Note that 
the notation is referred to the 
reciprocal space units of the STO 
substrate. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 


