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While the basic possibilities for direct laser manipulation of magnetization have been indicated a long 
time ago, only recently it became possible to apply such control in magnetically ordered materials. The 
question was immediately triggered whether one could use laser pulses for practical switching of the 
magnetization in e.g. recording media. An answer came very soon afterwards, with a direct demonstration 
of all-optical magnetic recording in thin films of metallic GdFeCo alloys [1]. In spite of the fact that the 
switching was clearly reproducible and robust, the exact process and mechanism of it remained elusive for 
a long time. Taking into account several factors, all-optical switching of the magnetization in rare-earth - 
transition metal alloys and multilayers was assigned to a combination of ultrafast laser-induced 
demagnetization with the angular-momentum conservation in the exchanged-coupled sublattices of a 
ferrimagnet, on a sub-picosecond time scale [2].  
Intriguingly, recently it has been demonstrated that also ferromagnetic multilayers such as Co/Pt, Co/Pd, 
or even FePt granular films, can be switched by circularly polarized light [3]. In this case, the observation 
indicate a rather different mechanism than that of the ferrimagnetic samples. Indications of accumulated 
multi-pulse effect seem to be in agreement with the earlier simulations based on the inverse Faraday effect 
[4], that also show the importance of pulse width.  
Last but not least, we have recently discovered the possibility of ultrafast photo-magnetic recording in 
transparent dielectrics [5]. In ferrimagnetic garnet film a single linearly polarized femtosecond laser pulse 
breaks the degeneracy between metastable magnetic states and promotes switching between them. 
Changing the polarization of the laser pulse we deterministically steer the magnetization in the garnet, 
writing magnetic domains at will. This mechanism allows ever fastest write-read magnetic recording event 
(<20 ps) accompanied by unprecedentedly low heat load. 
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