Multiferroicity in GaFeO3: ab initio understanding of structure and magnetoelectric interaction in pristine and off-stoichiometric crystals.
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Multiferroics are materials, which simultaneously present multiple ferroic orders in a single phase. The most desired coexistence is that of ferroelectricity and ferromagnetism. Possible strong coupling between them opens an avenue toward the technologically desired manipulation of the magnetic moments by an electric field, that could result in a new type of memory devices. However, in most of the known multiferroics, both ferroic orders are present only at the temperatures far below the ambient conditions, making their application in consumer electronics difficult. Therefore, the search for room temperature multiferroics was (and still is) the main focus in the field of physics of dielectrics for the last two decades. 
Most of the known high-temperature multiferroics are either rather good ferroelectrics with week magnetic ordering or strong magnets with week polarization. One of the most promising materials with strong ferroelectric properties and magnetic ordering at the room temperature is BiFeO3. Unfortunately, this material is antiferroelectric (like most oxides). Moreover, the magnetoelectric coupling is rather small for practical applications due to the fact that the ferroelectricity and the magnetic order stem from different cations.
[bookmark: _GoBack]GaFeO3 (GFO) is a ferrimagnetic  material with a strong ME coupling [1]. Its polar structure Pna21 allows for disorder on the A and B cation sites.  An increase of the iron content lifts its Curie temperature above the room temperature [2]. We will present detailed density functional calculations of the equation of state for different phases in pristine GFO, as well as the composition phase diagram in GaFeO3-Fe2O3 system. We will discuss the origin of strong magnetoelectic coupling in GaFeO3 at the microscopic level as well as possible mechanisms of recently observed ferroelectric switching in Ga0.6Fe1.4O3 [2] and -Fe2O3 [3].
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