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Complex dynamics in mesoscopic systems From structure to dynamics
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Research topics
 Optical microlasers/microcavities with directional emission: /

interplay of geometry — dynamics — application potential
« Coupled, complex systems and array structures, feedback Limacon cavity Resonance & far field pattern
 Graphene and photonic billiards with sources: perfect (Veselago) lens
« Transport in the mesoscopic regime: Taming light and electrons towards quantum information
 Berry phases in complex (e.g. MObius) geometries, interference effects as semiclassical corrections
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Methods

Simulations in real and phase space space for both classical (,ray tracing”)
and quantum/wave systems (finite-difference time-domain programs)

« Modelling of e.g. Maxwell's equation (e.g. free software package meep)

« Husimi functions as tool to visualize the phase-space temporal dynamics

- Ray-wave correspondence and semiclassical corrections to the ray picture

Fresnel-weighted unstable manifold
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2. Dynamical behaviour of particles within complex media:
« Numerical approach (random walk approach)
— Asymptotic behaviours, Interactions, Anisotropy
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Data Modelling in Magneto-Optics P
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<« Uil e g > < Prof. Dr. Georgeta Salvan Due to the close connection between chemistry and physics, we
B focus on the four research areas: Complex Materials, From
_ . . _ _ _ Molecules to Functional Materials, Natural Science Modeling and
Interference effects caused by multiple reflections need to be considered when interpreting the magneto-optical Simulation, and Sensors and Cognition. These strategic priorities
spectra - numerical simulations with optical layered models are required. are currently being addressed by the following research areas at
the Institute of Physics.
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