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People often have the idea that one can study ultrafast processes only with ultrashort laser pulses. However, this is not true. Polarized electrons, reflected from or transmitted through a magnetic film change their spin polarization through processes which necessarily occur on a time scale of about 1 fs, due to the high speed and the short attenuation depth of low energy electrons. A second, entirely different way to study magnetization dynamics with electrons is to use the ultrashort and very powerful magnetic field pulses generated by relativistic electron bunches. This generates magnetic patterns in a thin film sample which can be imaged, e.g., with spin polarized scanning electron microscopy. The magnetic field pulse also sets the internal precessional clock of the magnetic specimen in motion from which the temporal evolution of the magnetic pattern can be reconstructed. We have obtained and are still obtaining a number of unique insights into the process of magnetic switching from such experiments. Magnetic switching is one of the basic operations in advanced applications of magnetism.
