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perimental results. Due to the weak value of the magnetiza-
tion M, the calculated thickness of the FM shell can be even
thinner than one “molecular” layer, which indicates that as-
suming a fully developed FM spin order at the surface is not
correct. Thus, theoretical studies using realistic microscopic
Hamiltonians and unbiased assumptions about the surface
are necessary to clarify the experimental observations found
at the surface of nanosized AFM/CO manganites.

In this paper, the core-shell model is incorporated into a
two-orbital Hamiltonian for manganites. We show that the
unscreened Coulomb interactions lead to an increase in elec-
tron density on the surface. Monte Carlo �MC� simulations
reveal that this increase in the density drives the surface layer
from an AFM/CO state to an unexpected phase-separated
state, as opposed to a fully developed FM state. This surface
phase-separated state exhibits clear FM signatures, but they
are weak, compatible with the experimental observations.

II. MODEL

To better understand the physics at the surface, here we
consider a two-orbital model Hamiltonian for manganites



sheet is considered as the termination, which makes the “mo-
lecular composition” of the surface layer to be A1.5MnO3.5.
Therefore, the outmost AO sheet transfers an extra 0.25 elec-
tron per site to the nearby Mn cations and it is positively



ab initio







8 R. Yu, S. Dong, C. Şen, G. Alvarez, and E. Dagotto, Phys. Rev.
B 77, 214434 �2008�.

9 S. Dong, H. Zhu, and J.-M. Liu, Phys. Rev. B 76, 132409
�2007�.

10 S. Dong, C. Zhu, Y. Wang, F. Yuan, K. F. Wang, and J.-M. Liu,
J. Phys.: Condens. Matter 19, 266202 �2007�.

11


