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Dirk Blömker, University of Augsburg, Germany

Title: Stochastic interface motion in the Cahn-Hilliard equation

Abstract: We review recent results on interface motion for the stochastic Cahn-Hilliard
equation in the sharp interface limit for spatial dimension being either 1, 2, or 3.

In a first part we discuss the simpler case, where the dynamics of the interface is essentially
given by a finite dimensional deterministic slow manifold. This applies on one hand to one-
dimensional domains, when the interface is just a collection of finitely many points, and on
the other hand to droplets in two or three dimensional domains, when the interface is fully
described by the position and radius of droplets. If the noise is sufficiently small, then the
dynamics is given by the driving Wiener process suitably projected onto the slow manifold.

In a second part we discuss the case when the d-1 dimensional interface is not described
by finitely many parameters. Here the limiting dynamics of the free interface is given by a
(stochastic) Hele-Shaw problem, also called Mullins-Sekerka.

Neville J Ford, University of Chester, UK
email: njford@chester.ac.uk

Title: Fractional differential equations: exploiting the opportunities and avoiding the traps

Abstract: In this talk we survey the rapidly growing area of fractional differential equations.
We consider why many claims have been made for the effectiveness this type of equation in
modelling applications where previously non-linear equations, partial differential equations
and stochastic equations have been used. We discuss some practical examples where frac-
tional differential equations have been applied in modelling and we discuss the strengths and
(importantly) the weaknesses of the approach.

We go on to consider the difficulties associated with analysis and numerical solution of
fractional order problems. We highlight how easily mistakes are made in the many papers
published in the field and we describe the fundamental properties of the underlying problems
that can be modelled effectively with fractional calculus and the properties of their solutions.

We conclude with several pointers to help those unfamiliar with the fractional calculus to
identify helpful contributions in the literature.
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Xue-Mei Li, Imperial College London, UK

Title: Effective dynamics with memory

Abstract: Evolution of random phenomenon naturally involve many scales, It is natural to
ignore those that are small, sometimes we ignore the larger ones, the second one is achieved
by absorbing its effects into the so called effect dynamics. We consider a dynamics involving
a non-Markovian noise that is not a semi-martingale, and explain the complexity and sur-
prises.

Tadahiro Oh, University of Edinburgh, UK

Title: On singular stochastic wave equations

Abstract: In this talk, I will discuss some recent developments on the study of singular
stochastic wave equations. I also describe some similarities and differences between stochas-
tic wave and heat equations, indicating particular difficulty of the dispersive/hyperbolic
problem.

Paul Razafimandimby, University of York, UK

Title: Local strong solution to the 2D stochastic Ericksen-Leslie equations: a Ginzburg-
Landau approximation approach

Abstract: In this talk we consider highly nonlinear and constrained stochastic PDEs mod-
elling the dynamics of 2-dimensional nematic liquid crystals under random perturbation.
This system of SPDEs is also known as the stochastic Ericksen-Leslie equations (SELEs).
We discuss the existence of local strong solution to the stochastic Ericksen-Leslie equations.
In particular, we use a penalised SELEs, commonly know as the Ginzburg-Landau approxi-
mation, and prove that the SELEs with initial data in H1 ×H2 has at least a local strong
solution.

This is a joint work, still in progress, with Z. Brzeźniak and G. Deugoué.

Adrien Richou, University of Bordeaux, France
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Title: Randomised switching control problems and obliquely reflected Backward SDEs

Abstract: In this talk we consider a new kind of switching control problem. As usual,
the agent can choose when he wants to switch from one state to another one, nevertheless
the state reached is now random and given by a Markov chain. We assume that the Markov
transition matrix is known and we want to find a strategy to maximize a reward function
taking into account some switching costs. It is also possible to consider a more general
problem where we can control the Markov chain just before the switch. As in the classical
framework, the optimal strategy is linked with the solution of an obliquely reflected Back-
ward SDE.

This is a joint work with Jean-François Chassagneux and Cyril Benezet (University Paris
Diderot).

Tony Shardlow, University of Bath, UK

Title: Stable processes and differential equations

Abstract: The alpha-stable Lévy process is an important generalisation of Brownian mo-
tion, which allows jumps and whose generator is the fractional Laplacian. We discuss two
results related to stable processes. I) We rigorously show how to derive an alpha-stable
Lévy SDE from a slow-fast system of Brownian ODEs, and II) We show how to numeri-
cally approximate the fractional Laplacian using a Walk-Outside-Spheres algorithm, based
on increments of the stable process, including the computation of the lead eigenvalue for the
fractional Laplacian on a domain.

Israel Michael Sigal, University of Toronto, Canada

Title: On density functional theory and macroscopic equators

Abstract: In this talk I will report on recent results on the derivation of the macroscopic
Poisson equation in dielectrics from the (microscopic) density functional theory (DFT). I
will also review some background on the DFT and mention some open problems.

This is a joint work with Ilias Chenn.

Aaron Yip, Purdue University, USA

Title: Dynamics on Inhomogeneous Medium
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Abstract: By means of two examples: (i) an ODE for the dynamics of a particle and (ii) a
PDE for the motion by mean curvature of a surface, I will discuss some results, questions
and recent attempts in the study of dynamical equations in inhomogeneous environment.

Johannes Zimmer, University of Bath, UK

Title: On fluctuations in particle systems and their links to macroscopic models

Abstract: We study particle systems and analyse their fluctuations. These fluctuations
can be described by stochastic differential equations or variational formulations related to
large deviations. The link between finite systems and their many-particle limit will be anal-
ysed in this formulation, and this scaling limit will be compared to classic ones.

Contributed Talks

Dimitra Antonopoulou, University of Chester, UK

Title: The ε-dependent stochastic Cahn-Hilliard/Allen-Cahn equation with multiplicative
noise

Abstract: This stochastic equation describes the coexistence of Model B and Model A of
critical dynamics in the presence of an attractive potential. The parameter ε > 0 stands
as a measure of the layers width which may develop during the phase separation of alloys.
The linear part of the operator is uniformly strongly parabolic in the sense of Petrovsk̆ii and
thus, the Cahn-Hilliard operator is dominant. We discuss briefly the physical motivation
of the SPDE, well posedness, path regularity and density of solution when the noise has a
sublinear growth, and present some open problems for the cases: ε << 1, and ε→ 0+.

Marina Bitsaki, University of Crete, Greece

Title: An application of the multi-dimensional Stochastic Stefan model in financial port-
folio selection

Abstract: In this talk we will present a financial model for the liquidation process of a
portfolio of various assets through sell or (and) buy orders. We propose a rigorous mathe-
matical formulation of this model in a financial setting resulting at an n-dimensional outer
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parabolic Stefan problem with noise. The moving boundary encloses the areas of zero trad-
ing, the so-called solid phase. We will focus on the following cases of financial interest when
one or more markets are considered: (a) areas of diameter approximating the minimum of
the spreads of the portfolio assets, for orders from the limit order books for each asset respec-
tively, (b) areas around central portfolio’s historic values of range equal to a minimum profit
when liquidation through sell orders is executed. The zero trading area consists of a union
of spherical domains centered at portfolios various prices, while each sphere may correspond
to a different market. We provide second order formal asymptotics for the stochastic version
dynamics, written as a system of stochastic differential equations for the radii evolution in
time, valid for zero volatility also.

This is a joint work with D. Antonopoulou and G. Karali.

Federico Cornalba, University of Bath, UK

Title: From weakly interacting particles to a regularised Dean-Kawasaki model

Abstract: The Dean-Kawasaki (DK) model is a mass-conserving, parabolic SPDE describ-
ing mesoscopic fluctuations of a Langevin particle system in a linear mobility regime. This
equation features a deterministic gradient-flow-driven drift, as well as a non-Lipschitz noise
term in spatial divergence form. The DK model is used and simulated in physics, e.g., in
the description of thin liquid films, of nucleation for colloids and macromolecules, and of
nonequilibrium bacterial dynamics. However, very little is known in terms of analytical and
numerical well-posedness. This is mainly due to the noise irregularity, which can be blamed
on its conservative form and its lack of Lipschitz properties. We derive a regularised version
of the DK model, based on a system of weakly interacting particles following underdamped
McKean-Vlasov dynamics. We provide high-probability existence and uniqueness results for
our regularised model, and detail relevant open questions.

This is a joint work with Tony Shardlow and Johannes Zimmer.

Dimitris Farazakis, University of Crete, Greece

Title: Malliavin Calculus for the Stochastic Cahn-Hilliard/Allen-Cahn Equation with Un-
bounded Noise Diffusion

Abstract: The stochastic Cahn-Hilliard/Allen-Cahn equation is motivated by a simplified
mesoscopic physical model for phase separation. The main equation is a combination of
Cahn-Hilliard and Allen-Cahn type operators with a multiplicative, white, space-time noise
of unbounded diffusion. We apply Malliavin calculus, in order to prove that the Malliavin
derivative of the solution, u, exists locally, and that the law of u is absolutely continuous,
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establishing thus that a density exists.

This is a joint work with D. Antonopoulou and G. Karali.

Johann Gehringer, Imperial College London, UK

Title: Homogenization of fast-slow-systems using rough-path-theory

Abstract: We discuss homogenization of fast-slow-systems using methods from rough-path-
theory. First we develop general concepts and conclude with a demonstrative example.

This is a joint work with Xue-Mei Li.

Georgia Karali, University of Crete, Greece

Title: Randomness in reaction-diffusion equations

Abstract: We will perform some discussion about the stochastic Cahn-Hilliard equation and
present briefly the study of the joint motion of interfaces for the one-dimensional stochastic
Cahn-Hilliard equation and the comparison with the stochastic mass conserving Allen-Cahn
equation.

Nikos Kavallaris, University of Chester, UK

Title: Finite-time blow-up of a non-local stochastic parabolic problem

Abstract: The issue of finite-time blow-up of a non-local stochastic parabolic problem, aris-
ing in engineering and biology, is investigated. Noise term induced and drift term induced
blow-up results are presented under different circumstances.

This is a joint work with Yubin Yan.

Jason Roberts, University of Chester, UK

Title: Mathematical Modelling of DNA Methylation

Abstract: DNA methylation is a key epigenetic process which has been associated with gene
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regulation. Recent evidence has associated DNA methylation with the ageing process and
a variety of diseases, including cancer. Efforts have been made by researchers to contribute
to the understanding of the methylation process via mathematical models. Our work begins
by improving an existing linear differential equation model, before subsequently developing
a nonlinear model which better captures the qualitative behaviour of the observed biological
process. Using a combination of Bayesian (joint work between the above-named contributors
and A. Matzavinos and K. Larson of Brown University) and computational techniques we
propose a prototype stochastic model in order to better reflect the fact that observed data
can be expected to be noisy and hence lead to uncertainty in parameters.

This is a joint work with N. Kavallaris, M. Mc Cauley, L. Zagkos.

Alexander Schindler, University of Augsburg, Germany

Title: Droplet motion for the stochastic Cahn-Hilliard equation

Abstract: In this talk we focus on the stochastic motion of a droplet for the stochastic
Cahn-Hilliard equation in the sharp interface limit for sufficiently small noise. We give a
rigorous stochastic differential equation for the motion of the center of the droplet and show
its stability for long times under small stochastic perturbations.

Posters

Andreia Chapouto, University of Edinburgh, UK
Title: On well-posedness of the modified Korteweg-de Vries equation in Fourier-Lebesgue
spaces

Federico Cornalba, University of Bath, UK
Title: Two regularised Dean-Kawasaki models

Dimitris Farazakis, University of Crete, Greece
Title: Malliavin Calculus for the Stochastic Cahn-Hilliard/Allen-Cahn Equation with Un-
bounded Noise Diffusion

Justin Forlano, Heriot-Watt University, Edinburgh, UK
Title: Almost sure global well-posedness for the BBM equation with infinite L2 initial data

Sohel Mohammad, University of Chester, UK
Title: Fourier Spectral Methods for Stochastic Space Fractional Partial Differential Equa-
tions Driven by Special Additive Noises
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Hu Ye, University of Chester, UK
Title: Mittag-Leffler exponential scheme for a class of semilinear time-fractional stochastic
partial differential equations with fractionally integrated additive noise
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