
“Controlling Spins with Light”

Theo Rasing
Institute for Molecules and Materials, Radboud University Nijmegen, The Netherlands

Tel: 31 24 3653102, email: th.rasing@science.ru.nl

Abstract:

The interaction of light with magnetic matter is well known: magneto optical Faraday
or Kerr effects are frequently used to probe the magnetic state of materials. or
manipulate the polarisation of light.
The inverse effects are less known but certainly as fascinating: with light one can
manipulate magnetic matter, for example orient their spins. Using femtosecond laser
pulses we have recently demonstrated that one can generate ultrashort and very strong
(∼Teslas) magnetic field pulses via the so called Inverse Faraday Effect. Such optically
induced magnetic field pulses provide unprecedented means for the generation, ma-
nipulation and coherent control of magnetic order on very short time scales, including
the complete reversal of a magnet with a single 40 fs laser pulse and inertia-driven
spin switching in antiferromagnets. Recent results demonstrate that both linearly and
circularly polarized light can be used to manipulate magnetic order at fs timescales,
increasing the possibilities of all-optical control of magnetism even more.

References:
1. A.V.Kimel, A.Kirilyuk, P.A.Usachev, R.V.Pisarev, A.M.Balbashov and Th.Rasing,Ultrafast

nonthermal control of magnetization by instantaneous photomagnetic pulses,
Nature 435 (2005), 655-657

2. C.D.Stanciu, F.Hansteen, A.V.Kimel, A.Kirilyuk, A.Tsukamoto, A.Itoh and
Th.Rasing, All-optical Magnetic Recording with Circularly polarized Light,
Phys.Rev.Lett.99, 047601 (2007)

3. A.M. Kalashnikova, A.V.Kimel, R.V. Pisarev, V.N. Gridnev, A. Kirilyuk and
Th. Rasing, Impulsive generation of coherent magnons by linearly polarized
light in the easy-plane antiferromagnet FeBo3, Phys. Rev. Lett.99, 167205(4)
(2007)

4. A.V. Kimel, B. A. Ivanov, R. V. Pisarev, P. A. Usachev, A. Kirilyuk and Th.
Rasing, Inertia-driven spin switching in antiferromagnets, Nature Physics 5, 727
(2009)


