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•
Laser-induced dem

agnetisation (~
50 fs) 

found experim
entally in 1996, 

explained by TD
D

FT in 2015 

•
X

C
 functionalsfor non-collinear m

agnetism

•
O

ptically Induced Spin TR
ansferO

ISTR
 (~

5 fs)
predicted by TD

D
FT in 2016

found experim
entally in 2018



Beaurepaire
et al, PRL 76, 4250 (1996)

First experim
ent on ultrafast laser induced dem

agnetization
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•
Super-diffusive spin transport
Battiato, Carva, O

ppeneer, PRL 105, 027203 (2010) 

•
Our proposal for the first 50 fs: 
Laser-induced charge excitation follow

ed by spin-orbit-driven 
dem

agnetization of the initially not excited electrons
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Universal
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and m
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•
W

ave length of laser in the visible regim
e

(very large com
pared to unit cell)

Dipole approxim
ation is m

ade
(i.e. electric field of laser is assum

ed to be spatially constant)

Laser can be described by a purely tim
e-dependent vector potential

•
Periodicity of the TDKS Ham

iltonian is preserved!

•
Im

plem
entation in ELK code (FLAPW

) (http://elk.sourceforge.net/)

Aspects of the im
plem

entation
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K. Krieger, K. Dew
hurst, P. Elliott, S. Sharm

a, E.K.U.G., JCTC 11, 4870 (2015)



A
nalysis of  the results



com
ponents of spin m

om
ent

Calculation w
ithout spin-orbit coupling





Dem
agnetization occurs in tw

o steps:

-Initial excitation by laser m
ovesm

agnetization from
 atom

ic region
into interstitial region. Total M

om
ent is basically conserved

during this phase.

-
Spin-Orbit coupling drives dem

agnetization of the m
ore localized 

electrons until stabilization at low
er m

om
entis achieved 



Playing w
ith laser param

eters






