Non-Linear Hall effect

* The nonlinear Hall effect shows a tranverse voltage of V2w for an applied current
of I2w

* Unlike usual (linear) Hall effects time reversal symmetry is not broken in this case.
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Orbital Magnetization

* Orbital magnetization is part of the magnetic moment due to orbital motion of
electrons.

* In condensed matter theory it is correlated to the Berry curvatures.
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Orbital Magnetization due to Berry curvature

Orbital magnetization due to chiral edge states
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Relation between orbital magnetization and Hall current
density

* The Hall current density is defined as

; OM,. o OMj,
JH i = €ik—— = €k :
H,i ijk ar ijk dr; Ou

* Electric field is the gradient of chemical potential

E = _%ar'/vb:



Relation between orbital magnetization and Hall current
density

 The Hall current density is:

. _Hip

?

* The conductivity is:
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Orbital magnetization due to peturbation

* For the case of magnetoelectric case, the peturbation of magnetization gives
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e Substituting petrubated magnetization back into hall conductivity we get
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