
  

Non-Linear Hall effect

● The nonlinear Hall effect shows a tranverse voltage of for an applied current 
of  

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

Du, Z.Z., Lu, HZ. & Xie, X.C. Nonlinear Hall effects. Nat Rev Phys 3, 744–752 (2021).



  

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. 

T. THONHAUSER, THEORY OF ORBITAL MAGNETIZATION IN SOLIDS, International Journal of Modern 
Physics B 2011 25:11, 1429-1458 



  

Orbital Magnetization due to Berry curvature

● Orbital magnetization due to chiral edge states 



  

Relation between orbital magnetization and Hall current 
density

● The Hall current density is defined as

● Electric field is the gradient of chemical potential



  

● The Hall current density is:

● The conductivity is:

Relation between orbital magnetization and Hall current 
density



  

Orbital magnetization due to peturbation

● For the case of magnetoelectric case,  the peturbation of magnetization gives

● Substituting petrubated magnetization back into hall conductivity we get
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