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Exchange coupling in transition-metal oxides

Super exchange between Cu?" and Cu®"

Cu2+ Cu2+

dpr_ o A e

oz dy-+1t ¥4 vt 3t dezdy.

antiferromagnetic coupling

RX

Alessandro Vindigni, ETH Zurich Spin Hamiltonian approach




Exchange coupling in transition-metal oxides

Super exchange between Cu?" and V4t

Cu2+ V4+
dxz_y2 T de_yQ
dz2 iT ‘ /(T dz2

ferromagnetic coupling

O

Alessandro Vindigni, ETH Zurich Spin Hamiltonian approach




Exchange coupling in transition-metal oxides

Super exchange between Mn3" and Mn3™

Mn3+ Mn3+
da:Q—y2 d:z;Q—yQ
O
do A= ( ! 4 do
dpy o dy,

ferromagnetic coupling
O

Alessandro Vindigni, ETH Zurich Spin Hamiltonian approach




Exchange coupling in transition-metal oxides

Double exchange Mn3* and Mn*" mediated by the
electron-transfer

Mn3+ Mn#+
dpz_ 2 dyr_y2
d.> T‘ ( 0(7 4+ 4
Ay t t Ay
dyz dy. -4~ 4 - A-di.dy.

double exchange

Alessandro Vindigni, ETH Zurich Spin Hamiltonian approach
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