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Magneto-Optical and Ultrafast Optical Phenomena in
Multi-functional Materials
Magneto-optical and time resolved spectroscopy are extremely powerful tools and
have provided crucial information on matter, its properties, structure, and
dynamics. The conﬁnement of electrons in nanostructured materials or in a strong
magnetic ﬁeld can result in fascinating phenomena for quantum optics and
condensed matter physics, in which electronic states can be designed and
controlled. My group, using state-of-the-art spectroscopic techniques, studies
magneto-optical and ultrafast optical phenomena in several important materials
systems. Ultrafast optical spectroscopy can provide insight into fundamental
microscopic interactions, dynamics and the coupling of several degrees of
freedom. In this talk examples in the area of ferromagnetic semiconductors and
multiferroic materials, will be presented. Both static and dynamical material
properties are being investigated from the macroscopic to microscopic nanoscale
response, across multiple length and time scales combining time-resolved far-ﬁeld
and local probe spectroscopy. Speciﬁcally, we use ultrafast optical spectroscopy to
gain insight into the microscopic interactions that determine the macroscopic
material properties. Our studies will provide insight into the fundamental
interactions among the many coupled degrees of freedom (electrons, holes,
phonons, electronic and nuclear spin, etc.) in our systems [1,2].
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