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Manganites as typical strongly correlated electron systems
have been extensively studied over the last decade because
of the observed colossal magnetoresistance effect �CMR�.
The appearance of various phases in manganites upon the
change of doping, temperature and applied external field is
repeatedly confirmed, and the abundant physical phenomena
associated with phase separation �PS� of manganites reserve
special motivation for fundamental and applied research
activities.1 Here, we focus on the microscopic mechanism for
the fairly complex CE phase in half-doped manganites �with
the general chemical formula R1/2A.
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s p a t i a l c h a r g e - d i s p r o p o r t i o n l e a d s t o a n a d d i t i o n a l C o u l o m b c o n t r i b u t i o n t o t h e t o t a l e n e r g y . I n o r d e r t o t a k e i n t o a c c o u n tt h i s a d d i t i o n a l C o u l o m b c o n t r i b u t i o n , o n e m a y c o n s i d e r t h ef o l l o w i n g H a m i l t o n i a n :
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We diagonalize this Hamiltonian exactly and the eigenen-
ergy is shown in Fig. 3. The results at EJT=0 are the same as
the ones reported earlier.



�taa=3tbb both in x and y directions�, and charge is homoge-
neous at corner and bridge sites ��=0�. The occupancy ofand�




