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Outline 

o  What are magnetoelectrics? 

o  Magnetoelectrics for spintronic: 
o  Mechanisms 
o  Materials 
o  Heterostructures 

o  Examples: 
o  BiFeO3 

o  BiMnO3 

o  Conclusion 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Magnetoelectrics: 
Control 
electric polariza/on (magne/za/on) by magne/c (electric) 
field 

Spintronics: electrical control of spin transport. 

Main  goal:  develop  ar/ficial  structures  using  ME/MF 
materials  as  barriers  ‐  mul/func/onal  epitaxial 
heterostructures  to  be  used  as  electrically  driven  tunnel 
junc/ons and spin filters. 

Main  advantage:  Electric  field  controlled  nano‐sized 
devices are aFrac/ve than those driven by magne/c fields. 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Improving ME coupling: 
• chemically control of their func/onality by site subs/tu/on 
• size effect enhancement of the linear ME effect 

Materials with ME effect  
• BiFeO3 
• Bi1‐xLaxFe1‐yMnyO3 
• BiMnO3 
• La‐doped BiMnO3 
• Rare‐earth manganites: TbMnO3, DyMnO3, (Eu,Y)MnO3) 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BiFeO3 
A room‐temperature an/ferromagne/c ferroelectric 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SUMMARY 

o Magnetoelectrics:  candidates for spintronics 

Materials: 
• BiFeO3 
• Bi1‐xLaxFe1‐yMnyO3 
• BiMnO3 
• La‐doped BiMnO3 
• Rare‐earth manganites, TbMnO3, DyMnO3, (Eu,Y)MnO3) 

o Main advantage: electric control of magnetization 


