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Vibrational control of quantum materials: ultrafast
x-ray diffraction studies
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Transition metal oxides exhibit functional electronic properties still waiting to be fully exploited in real-word
applications. An important step toward the practical use of quantummaterials is to achieve on-demand control
of their ground state. An innovative strategy is based on the use of light pulses in the mid infrared and THz
range to initiate lattice dynamics and to substantially perturb the electronic properties of a solid. Strong
vibrational excitation [1] is indeed capable of inducing electronic phase transitions, as demonstrated in a recent
series of experiments on cuprates [2] and manganites [3] where transient superconductivity and metallicity
were triggered.

In this contribution we will discuss the requirements for ultrafast x-ray diffraction experiments aimed at eluci-
dating the evolution of the crystal lattice as transient electronic phases are induced by vibrational excitation.
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