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Reborn of BiFeO3 

 

• High quality single crystal thin films 

 

• G-type Antiferromagnetic Ferroelectric at RT 

– TC~870˚C and TN~370˚C  

 

• Rhombohedral R3c 



Reborn of BiFeO3 

• Magnetic moment detected (?) 

vs. 

Eerenstein et. al. Science 307, 1203 (2005) 



Magnetic Properties 

• Ferromagnetism in ferroelectric domain walls 
of antiferromagnetic multiferroics 



Magnetic Properties 

• Magnetoelectric effect 

 

 

 

• Exchange bias 

Soft ferromagnet Antiferromagnet Exchange biased 
bilayer 

Easy axis magnetization curves of 



Magnetoelectric effect in BFO 

• Coupling between the 
ferroelectric and 
antiferromagnetic 
domains via 
ferroelasticity  

 

Zhao et al. Nat. Mater. 5, 2006.  



Exchance coupling in BFO heterostructures 

CoFe/Si   and    CoFe/BFO/STO/Si 



• 109˚ DWs are influential 

• Might be the origin of uncompensated 

spin at the surface 



How to make more functional?  

• Electrical control of Ferromagnetic layers by exchange 
coupling 



How to make more functional?  

• Electrical control of Ferromagnetic layers by exchange 
coupling 



Device Applications 



Conclusions and Outlook  

 

• Exchange coupling mechanism to be investigated more 

 

• Possibility of BFO to be implemented in spintronics 

devices 

 

• Increasing the efficiency of devices 
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