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Mechanisms 

• Ions displacement

• Magnetostriction

• Interface atoms displacement

• Hole mediated magnetization

• Surface magnetism



Ion displacement

Wei-Gang Wang, NMAT3171 (2011)

Ions penetrate through electrolyte under E field, 
leads potential difference between electrodes, so 
the magnetization in two electrodes is different. 

Martin Weisheit., science, 315, 349-351 (2007) 



Magnetostriction
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Magnetostriction
factor for CFO 
λ(100)=-350e-6

F. Zavaliche., nano letter, 7, 1586-1590, 2007



Interface atoms displacement

C. G. Duan., APL 92, 122905 (2008)

Due to polarization 
switch, the interfacial 
bonding length is 
changed. The bonding 
length affects 
hybridization between 
Fe-Ti, which changes 
spin population.



H. Ohno, nature 408, 944-946 (2000)

E field can reduce or increase hole 
population, and cause magnetization change 
in hole-mediated ferromagnetic material.

Hole mediated FM



Surface magnetism

James M. Rondinelli, nnano.2007.412

Majority and minority wavefunction is different 
near Fermi level, by applying E field, the spin 
population in screening charges will be changed, 
which leaves net magnetization changed. 
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