
Ab-initio magneto-optical 
Kerr spectra



• Part I: the optical conductivity 
tensor – the quantum mechanical 
part

• Part II: evaluation of Kerr rotation 
and ellipticity angles including 
multiple interferences and reflexions 
– the classical optics part

the two aspects:



Part I : the optical conductivity tensor
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Green‘s functions:

Fully relativistic spin-polarized 
Screened Korringa-Kohn-Rostoker method



A surprising view of optical 
conductivity



Co/Pt(111)



Part II:  the two-media vs. a 
multimedia approach
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The multimedia approach:
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For details of the 2 x 2 matrix 
technique see also



Fe/Pd(100) #1



Fe/Pd(100) #2



Cu/Ni/Cu/Ni/Cu(100) #1



Cu/Ni/Cu/Ni/Cu(100) #2



Cu/Ni/Cu/Ni/Cu(100) #3



Cu/Ni/Cu/Ni/Cu(100) #4



Fe/Au(100): the reorientation 
transition

Phys. Rev. B 71, 214416/1-5 (2005)



Normal & off-normal incidence





Optimizaton of Kerr angles –
a patent based on theory



The Kerr angle landscape


