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Dynamics in the optically excited state proceeds in the ultrafast regime, i.e. on sub-picosecond
timescales. Pump-probe experiments are carried out directly in the time domain and allow an analysis of
the interaction between electronic, phononic, and magnetic excitations. In this talk recent work on Tb
and Gd will be discussed. In the laboratory a variety of experiments using time-resolved photoelectron
spectroscopy and non-linear magneto-optics have been carried out and led to a detailed insight into
excitation and relaxation of the optically excited state at Gd(0001) and Tb(0001) surfaces [1]. Using the
femtosecond slicing facility at BESSY Il time-resolved x-ray magnetic circular dichroism (tr-XMCD) studies
have been performed on polycrystalline Gd and Tb films. This approach provides a reliable observable of
the transient ferromagnetic state, which was controversially discussed on the basis of time-resolved
magneto-optical experiments. In a very recent tr-XMCD study we show, that Tb and Gd demagnetize
after optical excitation in a two step manner [2]. The slower timescale (Gd 40 ps, Tb 8 ps) is attributed to
spin-lattice coupling and a quasi-equilibrium process. The ultrafast process (750 fs for both Gd and Tb) is
active while hot electrons decay and is therefore linked to the non-equilibrium regime.
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SYNCHROTRON SOLEIL
Division Expériences - L’'Orme des merisiers - Saint  -Aubin - BP 48 — 91192 GIF S/YVETTE Cedex
http://www.synchrotron-soleil.fr/portal/page/portal/Soleil/ ToutesActualites
Secrétariat Division Expériences : sandrine.vasseur@synchrotron-soleil.fr




