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Boundedness and compactness of Riesz transform commutator in the Bessel setting
Speaker: Yang Dongyong 
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Abstract Let A€ (0,00), p € (1, 00) and Ay = — g — 22 £ be the Bessel operator on

= (0, 00). We show that a function b is in the EMO space BMO(Ry, #?*de) if and
onLy if the commutator [, Ra, ] of the Riesz transform Ra, is bounded on LP(Ry, »**de).
Moreover, we ako show that  function b is in CMO(R,, #2dz) if and only if [b, Ra,] is
compact on LP(Ry, #**de). These results are based on the joint work with Xuan Thinh
Duong, Ji Li, Suzhen Mao, Brett D. Wick and Hucxiong Wu/




Quantum walks in aperiodically ordered environments 
Speaker: Darren Ong
Abstract: Quantum walks are a quantum-mechanical analogue of the classical random walk. Using spectral-theoretic methods, we analyze the behaviour of a quantum walk in an aperiodically-ordered environment.  In particular, we use the fact that the spectrum of the transition operator of the quantum walk under certain parameters will be a fractal, and show that the smoothness of the fractal is connected to the spreading of the quantum walk.
Nonlinear Analysis for the Deformation of Magneto-Electro-Elastic Laminates 

Speaker:  Liu Mei-Feng
Abstract: In this study, mathematical modelling for the large deformation of a magneto-electro-elastic rectangular laminate with general boundary conditions is presented. Constitutive equations involving the magneto-electro-elastic material properties are introduced, Maxwell equations accounts for the electric and magnetic effects are also utilized. First order shear deformation theory considering the von Karman nonlinear strain is adopted, and the plain strain / stress assumption applicable for thin plate analysis is used. A rather compact set of governing equations related to kinematical variables, electric / magnetic potentials and the Airy stress function is obtained as a consequence of the preliminary condensation for the electro- magnetic state to the plate kinematics. Semi-analytic solution for a bi-layered BaTiO3- CoFe2O4 laminate with specified boundary conditions subjected to various external applied loads is performed. By employing the Bubnov–Galerkin method, the set of nonlinear partial differential equations is transformed to a set of third-order nonlinear algebraic equations for the static deformation due to applied load. Numerical results are carried out for the thin plate with various volume fraction indicating the ratio between the piezoelectric BaTiO3 layer and the piezomagnetic CoFe2O4 one. Some interesting results are obtained which could be useful to future analysis and design of multiphase composite plates.
Global existence of smooth solution to relativistic membrane equation with large data 

Speaker: Wang Jinhua 
Abstract: This paper is concerned with Cauchy problem for the relativistic membrane equation (RME) embedded in $\mathbb R^{1+(1+n)}$ with $n=2, 3$. We show that RME with a class of large (in energy norm) initial data admits a global, smooth solution. The data are indeed given by the short plus type, which is introduced by Christodoulou in his work on formation of black holes \cite{Christodoulou}. Due to the quasilinear feature of RME, we construct two multipliers adapted to the geometry of membrane and present an efficient way for proving the global existence of smooth solution to geometric wave equation with double null structure. This is joint work with Changhua, Wei.
Covariant realisations of emergent gravity  

Speaker: Lim Yen Kheng
Abstract: A derivation of the full set of field equations for ossenfelder's recent covariant formulation of emergent gravity is presented. Under certain parameter choices, we obtain perturbative and exact solutions corresponding to a spacetime around a spherically-symmetric source. The motion of time-like test particles are shown to agree with Modified Newtonian Dynamics in the non-relativistic limit. I will also briefly consider a higher-dimensional interpretation of emergent gravity.  
Determinants of Laplacians of n-differentials on cofinite hyperbolic surfaces  

Speaker: Teo Lee Peng
Abstract: Determinants of differential operators play important roles in mathematical physics. They appear as effective actions in quantum field theory, and they can encode important spectral information of the operator. For the applications to conformal field theory, string theory, as well as complex geometry of moduli spaces of Riemann surfaces, one is interested in determinants of Laplacians of n-differentials. The explicit formula of the determinant in terms of Selberg zeta function has been derived for compact Riemann surfaces over 30 years ago. In this talk, I am going to discuss the case where the surface is a coffinite hyperbolic surface. We show that the determinant encodes the information of the dimension of holomorphic n-differentials, a result usually derived using Riemann-Roch Theorem.
Well-rounded sublattices of planar lattices 

Speaker: Peter Zeiner
Abstract: A lattice is called well-rounded, if its lattice vectors of minimal length span the underlying space. In this talk we are interested in determining all well-rounded sublattices of a given planar lattice. We present a method to solve this problem and show that planar lattices can have "many", "few" or no well-rounded sublattices. We count these sublattices and using generating functions of Dirichlet series type we derive detailed expressions for their corresponding asymptotic growth rates.
On the relationship between weighted projective lines  

Speaker: Chen Jianmin 
Abstract: The notion of weighted projective lines is introduced by Geigle-Lenzing which gives a geometric treatment to the representation theory of the canonical algebras. The study of weighted projective lines is closely related to canonical algebras, plane projective curves, Hall algebras and quantum algebras, singularity theory, GL order, and so on. In this talk, I will show the relationship between weighted projective lines through group actions.
On some asymptotically conical Kähler metrics 

Speaker: Yang Bo 
Abstract: In the study of Kähler -Ricci flow on complete manifolds, we take the limit of some Type-III flow to get a Kähler -Ricci expanding soliton. An interesting case is when the expanding soliton admits nonnegative curvature and is asymptotically conical. We discuss some recent results around this direction. This talk is purely expository.
The Holomorphic line bundle over M×Pic0 (M) and quasi-periodic functions as global holomorphic sections s 

Speaker: Chang Chi-Hao
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Let M = C/A be a complex torus and L be a holomorphic line bundle over 1/, The
first Chern class ¢1(L) of L is a complete invariant of L as a C*° line bundle. The
Picard group Pic(M) are the isomorphic classes of holomorphic line bundles over
M. The connected component Pic®(M) of Pic(M) represents all the equivalent
classes of degree 0 holomorphic line bundles over M

We begin with a given Lo, then any holomorphic line bundles over M can be rep-
resented as a translate Ly, of Lo. We know the system of multiplies for L, and can
use quasi-periodic entire functions on € to describe the global holomorphic sections
of L,,. We can akso define a Hermitian metric h, on it.

Moreover, we can use the Poincaré line bundle to "glue” all these (L, hy) together
to get a holomorphic line bundle P over M x Pic® (M) with an unitary connection
¥, such that the resection of P to each M x {u}, u € Pic®(M) is isomorphic (as a
line bundle with connection) to L,. We can also calculate the curvatures of these
line bundles and get some nice result from there.




