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Figure S1: The structures of seven DFT models. The dark cyan, green, blue, brown, and red 

spheres represent the Y, Ba, Cu, Fe, and O atoms, respectively. The pyramids formed by oxygen 

atoms embracing Cu and Fe atoms are also highlighted. The models (a) to (e) are the same five 

structures (a) to (e) with lowest energies in M. Morin et al., Phys. Rev. B 91, 064408 (2015). 

The (f) and (g) models are new models in this work. 
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Table S1. The lattice constants and relative energies (one formula cell, YBaCuFeO5) of seven 

DFT models as shown in Figure S1.  

Structure (a) (b) (c) (d) (e) (f) (g) 

a (Å ) 3.883 3.879 3.892 3.902 3.903 3.917 3.926 

b (Å ) 3.883 3.879 3.892 3.902 3.903 3.886 3.877 

c (Å ) 7.928 7.968 7.859 7.776 7.757 7.786 7.788 

Energy (eV) 0.015 0 0.092 0.177 0.169 0.130 0.135 

 

 

 

 

Figure S2: The G-type AFM arrangement of spin moments on the Fe (brown color) and Cu 

(blue color) atoms in (a) and (f) DFT models as shown in Figure S1. We count the spins on Fe 

and Cu atom embraced in the dashed red box in (a) or (f) as one spin moment together (ie. the 

Fe, Cu atom pair embraced in the top and bottom pyramids connected by one oxygen atom); 

the spins in the dashed green boxes should be counted as another one spin as well. In total, there 

are eight paired spin moments forming G-type AFM arrangement. 
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Figure S3: (a) optical absorption coefficient and (b) the electron transition assignment from 

PDOS (projected density of states) analysis of YBaCuFeO5 structure (f) in Figure S1. The 

number 1 to 5 absorption peaks in (a) are assigned to the electron transition assignment number 

1 to 5 in (b). 
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Figure S4: the orbital decompositions of PDOS for Cu, Fe, and O atoms. 

 


