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X-ray diffraction is a promising tool to study the subtle interaction of the atomic lattice with the electronic
degrees of freedom (long range charge, orbital and spin order) in strongly correlated electron systems. We
have recently shown [1,2] that photo-induced structural phase transitions (e.g. a change of structural symme-
try) in these materials can occur on time scales significantly faster than 200 fs the current time resolution at
the SLS-FEMTO beamline. Optical data on a magnetoresistive manganite indicate [3] that the relevant struc-
tural dynamics may occur on a time scale as fast as ˜70 fs corresponding to the period of the Ag Jahn-Teller
stretching mode of the oxygen octahedra. Also in [3] even faster dynamics were observed (30 THz) attributed
to orbital waves. In order to resolve such dynamics in greater detail a time resolution of <20 fs (FWHM) is
required. Currently only an FEL capable of generating x-ray significantly shorter than 5 fs can offer such a
time resolution provided that the jitter between the ultrashort excitation pulses (derived from an optical laser)
can be kept below 10 fs or, alternatively, be measured shot-to-shot with this accuracy. In addition the high
FEL flux will offer access to many Bragg reflections. This together with the appropriate time resolution will
permit disentangling the atomic motions within the unit cell and give fundamental new insights to what is
responsible for this strong correlation between lattice and the electronic order in these materials.
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