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MAIN RESULTS 
ÅRobust stabilization of Ů-Fe2O3 films by Pulsed Laser 

Deposition on SrTiO3(111).1,2  

Å The films are ferromagnetic (Mr ~ 50 emu/cm3) and 

ferroelectric (Pr ~1µC/cm2) at room temperature with 

a long retention.2  

 

 

Stabilization of Ů-Fe2O3 films: 
The preparation reproducibility was improved by introducing a 

buffer layer of the isotructural Ů-AlFeO3 which is the stable phase in 

the Al2O3-Fe2O3 system at the film deposition temperature (825ºC), 

as a result of an entropic stabilization. 

Room-temperature Magnetization 

Magnetization hysteresis loop of  Ů-Fe2O3 film 

measured with  magnetic field applied in-plane. 
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Collaborations 

MOTIVATION & AIM 
The quest for magnetoelectric multiferroics is driven by the promise of a new generation of devices combining the best characteristics 

of ferromagnetic and ferroelectric materials. These applications require materials with a substantial magnetization and electric 

polarization which are coupled and coexist well above room temperature. These properties are not commonly found in a single phase 

materials and candidates propelling the development of these technologies are still required. The polar Ů-Fe2O3 is an insulating 

ferrimagnet with a Curie temperature ~500 K1 in which we previously found evidences of magnetoelectric coupling2. It complex 

structure (with 4 non-equivalent Fe3+ positions) is isostructural to GaFeO3, recently claimed to be ferroelectric at room temperature in 

the form of thin films3. However, Ů-Fe2O3 is an elusive metastable phase so far only reproducibly prepared in nanoparticle form4. Thus, 

the aim of this project was stabilizing Ů-Fe2O3 as thin films and characterizing its magnetic and dielectric properties. 
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Room-temperature Ferroelectricity 

I-V curves obtained by the PUND technique, at 300 K and 10 Hz in a top-top 

configuration with 100 ms of delay time (right). Ferroelectric hysteresis loop obtained  

from the time integration of the purely ferroelectric displacement currents obtained 

from the differences P-U and N-D of the data in the right panel (left).  
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Cross-section bright-field TEM images along the zone axis [011] of STO (upper panel), and 

the other slightly tilted. SAED pattern along the zone axes [010] of Ů-Fe2O3 and [011] of STO. 

High-resolution cross-section TEM image of the Ů-Fe2O3/AlFeO3//STO. 

 

STO substrate 

STO(111) substrate 

Ů-Fe2O3 (001) layer 

Ů-Fe2O3 (001) layer 
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Ů-AlFeO3 (001) layer 

Film Structure & Epitaxial Relationships 
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Piezoresponse Force Microscopy Magnetoelectric Coupling 
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PFM amplitude and phase loops vs applied voltage mesured in 0.5 V AC (upper left). 

Piezoresponse of film compared to 54 nm PZT (lower left). Upper and lower right 

panels are PFM amplitude and phase images measured in 2 V AC after poling the 

film with +7 (bright) and -7 V (dark).  

d33~ 3 pm/V 

Magnetocapacitance (MC = (C( 0˃H)-

C(0))/C(0)) and magnetolosses (ML = 

(tanŭ( 0˃H)-tan ŭ(0))/tan ŭ (0)) versus 

applied magnetic field at 1 and  10 

kHz and  Vac = 100mV.  
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 BUT    

Physics of Ů-Fe2O3 films: 
The physics of Ů-Fe2O3 films remains largely unexplored.  Current 

research includes the study of magnetoelectric coupling, magnetic 

orderings & photogalvanic effects. 

Understanding the FE switching mechanism in Ů-Fe2O3 films : 

A displacive  FE switching mechanism through the nearest 

centrosymmetric supergroup structure fails, reported for GaFeO3.
1 

(collaboration with N. Viart, K. Rushchanskii, S. Van Dijken) 

Ʒ |P|exp å 1 ɛC/cm2 
 

Ʒ Huge E barrier (0.5 eV/f.u.) 
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Electron Energy Loss Spectroscopy with atomic resolution 
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Polar axis 
a = 5.098 Å 
b = 8.785 Å 
c = 9.468 Å 


