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Femtosecond magnetic order dynamics of a
multiferroic phase transition
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We report on an experimental demonstration of the ultrafast switching of magnetic order in a single crystal
of CuO. In the experiment, a femtosecond laser pulse initiates a transition from a collinear antiferromagentic
structure to a spiral, multiferroic magnetic structure. The first steps occur on time scales ranging from 400 fs
to 2 ps, depending on the strength of the excitation. At the strongest excitation levels, the time scale is limited
by the period of long-wavelength magnetic excitations in CuO. This has implications for the design of devices
that rely upon high speed control over magnetism, particularly in multiferroic materials.
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