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BERER : A transcendental method to higher cohomology groups and its applications
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BEER : A new deformation method for singular perturbation problems and applications
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FE%E © Xiangao Liu & (Fudan University)

#BERAR : Serrin's Regularity results for the incompressible liquid crystals system
mE:
We study the simplified system of the original Ericksen--Leslie equations for the flow of liquid crystals.
Under Serrin criteria, we prove a partial interior regularity result of weak solutions for the three-dimensional incompressible liquid crystal
system.
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#BERER : Bernstein type theorems for spacelike stationary graphs in Minkowski spaces
BE

For entire spacelike stationary 2-dimensional graphs in Minkowski spaces, we establish Bernstein type theorems under specific
boundedness assumptions either on the W-function or on the total (Gaussian) curvature. These conclusions imply the classical Bernstein
theorem for minimal surfaces in 3-dimensional Euclidean space and Calabi's theorem for spacelike maximal surfaces in 3-dimensional
Minkowski space.
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$BIERER : Where Analysis Meets Algebra: Recent Results on Photonic Topological Insulators
(in collaboration with Giuseppe De Nittis and Maxime Gazeau)
e :

In 2006 Raghu and Haldane proposed to realize topological insulators for classical light. Just three years later a group at MIT managed to
realize such a photonic topological insulator in experiment: Joannopoulos, Soljacic and co-workers observed backscattering-free,
unidirectional edge modes, the hallmarks of “topological non-triviality”. Despite all the activity in the physics community, as of now there is
no — rigorous or non-rigorous — first-principles explanation for these topologically protected edge modes. During this talk I will outline the
state of the art and explain new contributions. It turns out that an explanation will require to us to develop new mathematical techniques
which combine analytic and algebraic arguments with one another. The common thread here is the combination of various mathematical
structures — such as linear and non-linear PDEs, pseudodifferential operators and vector bundles — with discrete symmetries. These new
techniques will not just be of interest to mathematicians but to physicists working on photonic topological insulators and other topological
states of matter.
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#@BERER : Survival under Uncertainty. Stochastic models of subsistence, communication, and inequality

BE

Stochastic modeling is used to estimate survival chances under uncertainty when factors responsible for the objective type of uncertainty
(arising due to volatile environments) and for the subjective type of uncertainty (arising from subjective imperfections) may evolve on
different time scales. The most favorable survival statistics of subsistence under uncertainty obeys the Zipf power law, however survival is
always fleeting in precarious environments. Similar probability models may be used in order to understand the temporal patterns of
interaction and interaction preferences in daily human communications. We present the result of three-weeks study of interaction between
approx. 140 individuals in two organizations in the Northern Italy. We demonstrate that the risk averse behavior (concavity of the utility
function) naturally leads to Pareto-like distribution of income (inequality) in the society and hyperbolic discount of time (in preference for
the forthcoming rewards) evident from the multiple experiments in humans and animals. In particular, we report on the world-wide
economic growth- inequality relation (U-curve) observed in the historical trends.
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