Bonding analysis BiFeO; substituted by Gd**
M. Pugaczowa-Michalska! and J. Kaczkowski'

! Institute of Molecular Physics Polish Academy of Sciences, Poznan, Poland

BiFeOgs is very impressive due to its initial multiferroic features. Bulk BiFeOs with
the space group R3c exhibits a G-type antiferromagnetic (AFM) order. Unfortu-
nately, this AFM order in BiFeO3 prevents the observation of any net magnetization
and the linear magnetoelectric effect. However, some investigations show that the
partial ionic substitutions of Bi by Gd®* is necessary for obtaining spontaneous mag-
netization in BiFeOgs. In respect to this fact, we present results of DFT calculations
for BisGdFegO1g in the rhombohedral R3¢ structure. Our calculations are performed
using full-potential projector-augmented wave method, as implemented in the Vienna
ab initio simulation package (VASP). Within LSDA+U approach it is found that the
G-type AFM structure with the insulating ground state gives a minimal total en-
ergy for studied compound. The effect of Gd substitution is observed as an increase
in magnetization compared to the pure BiFeO3. The BizGdFegO15 compound has
nonzero total magnetic moment, which arises from antiparallel moments on Fe sites
and reduced moment on Gd. Chemical bonding of the compound is analyzed using
partial density of states, electron localization function and charge density distribution.

This work was supported by the National Science Centre (Poland) through Grant nr
DEC 2011/01/B/ST3/02212.



