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Ultrafast magnetization dynamics is an important issue for both fundamental science and
for applications in order to optimize spin manipulation on a microscopic level. Since the
first observation of laser induced spin dynamics [1], the mechanisms of angular
momentum dissipation at picosecond timescales have been widely debated. In order to
progress in the understanding of such microscopic ultrafast mechanisms, it is now
possible to probe absolute values of magnetization with a high temporal resolution (100
fs). Using the slicing beam line at Bessy, C. Stamm et al [2] showed a few years ago, that
one can reproduce the ultrafast demagnetization of Ni observed by Beaurepaire et al [1]
measuring the dynamics of Ni Ls. In this context, we have used ultrashort optical laser
pulses (60-fs duration) to induce changes of the magnetization in a ferromagnetic CoPd
alloy film with perpendicular anisotropy. The dynamics was probed with ultrashort
circularly polarized femtosecond x-ray pulses, measuring the x-ray magnetic circular
dichroism at Co L, 3 edges [3]. We observe that the two components of the magnetic
moments (L and S) show different ultrafast dynamics and that the spin-orbit coupling
related to the magneto-crystalline anisotropy in solids is strongly affected by fs laser
pulses in the ultrashort time scales. These dynamics can be compared to the purely
electronic effect at the Co L3 edge. Electronic excitations and their response to the laser
pump pulse will be discussed and related to the modifications in the spin-orbit coupling.
We will compare our results with other pump probe experiments using MOKE and
magnetic imaging techniques using X-PEEM.
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