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8:35 -9:10 Andrea Gambassi - Zoom,
Title: Transport of Bosons and Fermions in 1D: a Unified Picture
Abstract: In this talk, I explore the dissipative transport of bosons and fermions on a one-
dimensional lattice, where particle hopping is mediated by coupling to a Markovian
reservoir. In the bosonic case, the resulting dynamics are described by the classical
asymmetric inclusion process (ASIP), in contrast to the asymmetric exclusion process
(ASEP) governing fermionic transport. Despite this fundamental difference, current
fluctuations exhibit strikingly similar behavior at large scales, although their full counting
statistics remain distinct. By mapping both dynamics onto fluctuating interface models, we
show that they belong to the Kardar—Parisi—Zhang universality class, with bosonic transport
corresponding to surface growth and fermionic transport to erosion. This unified framework
clarifies both similarities and differences between the two cases, with potential relevance
for cold atoms and nanophotonic platforms.

9:10 -9:45 Hildegard Meyer-Ortmanns - Zoom,
Title: Heteroclinic Dynamics: From Ecological Systems to Brain Dynamics
Abstract: Based on previous work on (N,r)-games of competition, we discuss our
subsequent work on heteroclinic dynamics with possible applications to transient processes
in ecological systems and neuronal networks. We construct a hierarchy in attractor space
that yields nested spirals when viewed on a regular spatial grid. One focus is on information
transfer across the grid when the temporal order of excited subpopulations of neurons
encodes the information that is included in external signals. On spatial grids of coupled
heteroclinic units, we find critical behavior in the vicinity of bifurcation points and slow
relaxation dynamics when we quench the bifurcation parameter to a resting state of the
system. We indicate ongoing work on an alternative way of generating switching between
metastable states in oscillatory systems that is induced by non-reciprocal adaptive couplings
in these models.



9:45 -10:20 Claude Godréche - Zoom,

Title: Optimal Navigation Trajectories
Abstract: What is the optimal strategy for a sailboat sailing upwind to reach a target in
minimal time in a wind of varying direction?

10:50 -11:25 Wolfhard Janke - Zoom,

11:25

Title: Coarsening and Aging in the Two-dimensional Ising Model with Algebraic Long-
range Interactions

Abstract: An overview of coarsening and aging in the paradigmatic two-dimensional Ising
model with power-law decaying long-range interactions ~ r—(2+c) is given, where o is a
tunable decay parameter. After a brief discussion of our results for phase ordering in the
non-conserved case, the presentation will focus on phase-separation kinetics with a
conserved order parameter. Using large-scale Metropolis Monte Carlo simulations enabled
by our novel algorithm for long-range interacting systems, we investigate deep quenches
from T = oo to a finite temperature well below Tc. First, long-standing theoretical
predictions for the dynamic exponent z = z(c) are verified with high numerical precision.
Next, physical aging encoded in the power-law decay of the two-time auto-correlation
function C (t, tw) ~ (t/tw)—A/z is studied. For the autocorrelation exponent A, we observe a
complex dependence on 6: In the limit ¢ — o (recovering the nearest-neighbor model), a
value of A = 3.500(26) is determined. In the truly long-range regime for 0 < ¢ < 1, the
values of A are all compatible with A = 4. In between, for 1 < ¢ .2, where also the
equilibrium critical exponents show a non-trivial ¢ dependence, a continuous crossover is

visible with o-dependent values of A.

Fabio Millera, Henrik Christiansenb, Wolfhard Jankex,a
A. Institut fur Theoretische Physik, Universitat Leipzig, IPF 231101, 04081 Leipzig,
Germany
B. NEC Laboratories Europe GmbH, Kurfursten-Anlage 36, 69115 Heidelberg, Germany

-12:00 Nasrin Afzal

Title: Mechanistic Insights into Corticosteroid Modulation of Immune Response

and Cytokine Release Following Subcutaneous Epcoritamab using OSP

Modeling

Abstract: Epcoritamab is a CD3xCD20 bispecific antibody that induces T-cell-mediated
cytotoxicity in CD20+ B cells. Cytokine release syndrome (CRS) is a key safety concern

for T-cell engagers and is mitigated clinically using step-up dosing (SUD) and prophylactic
corticosteroids. SUD regimens have been investigated and optimized to minimize the risk of



CRS in EPCORE NHL-1 (NCT03625037). This study aimed to evaluate the impact of
corticosteroids (e.g., dexamethasone, prednisolone) on immune response and cytokine
release using a QSP model. Methods: An integrated QSP framework combining a minimal
PBPK/PD model of Epcoritamab with a corticosteroid model was developed using
preclinical and clinical data. The model captures T-cell activation, proliferation,
cytotoxicity, and cytokine dynamics across blood, lymphoid, and tumor compartments.
Simulations were conducted in a calibrated virtual patient population to assess the effects of
corticosteroid regimens on pharmacodynamic biomarkers and clinical responses.

Results & Conclusions: Simulations showed transient, modest cytokine elevations
following subcutaneous Epcoritamab administration. Corticosteroids modulated immune
cell activity and reduced cytokine release, with biomarkers such as 1L-6 and IL-10
reflecting these effects. The QSP model provides mechanistic insight into how prophylactic
corticosteroids mitigate CRS while preserving therapeutic activity in B-cell NHL patients.

1:30 -2:05 Mauro Mobilia - Zoom,
Title: Fixation and Extinction in Time-fluctuating Metapopulations
Abstract: Bacterial populations often evolve in spatially structured, time-varying
environments shaped by migration and local fluctuations. In this talk, we consider
metapopulation models where wild-type and mutant cells compete on graphs of demes
(subpopulations) connected by slow migration. Each deme has the same carrying capacity
that endlessly switches between two values representing harsh and mild environmental
conditions. When the switching rate is neither too slow nor too fast (intermediate
switching), demes experience recurrent bottlenecks, leading to strong fluctuations and
possible extinction. We show how migration, space, and environmental fluctuations shape
fixation and extinction across different graph topologies (cliques, cycles, and square
lattices). When bottlenecks are weak (no deme extinction), fixation depends on migration
and can vary non-monotonically with the switching rate, which can be explained by a
coarse-grained description. Under strong bottlenecks, evolution is driven by the interplay
between deme extinction and strain competition, leading to rich dynamical scenarios. We
identify conditions that maximize mutant eradication while preventing total population
collapse and offer an interpretation in terms of an idealized treatment strategy. This is a joint
work with Matthew Asker, Mohamed Swailem, and Uwe C. Tauber, supported by the
EPSRC and NSF. Project website: https://eedfp.com/
Reference: Phys. Rev. Research 7, 043205 (2025);
https://journals.aps.org/prresearch/abstract/10.1103/6w4h-8xvk
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2:05 -2:40 Jason Czak,
Title: Creating Novel Patterns with Localized Perturbations in Non-linear Reaction-
Diffusion Systems
Abstract: The Gray—Scott reaction—diffusion model is renowned for its ability to generate a
wide range of spatiotemporal patterns observed in natural systems. These include stationary
pulses, traveling waves, self-replicating structures, coarsening dynamics, and transient
chaos. While the model has been extensively studied, modifications incorporating electric
fields, time-delayed feedback control (TDFC), and intrinsic parameter variations continue
to reveal new dynamical behaviors. In this study, we design and implement targeted
protocols that apply electric field effects, parameter variations, and TDFC to spatially
localized regions of the system to generate novel patterns. By strategically manipulating
established parameter-space regimes, we scale localized perturbations to produce emergent
structures and gain deeper insight into the connections between distinct dynamical
behaviors.

2:40-3:15 Royce Zia - Zoom,
Title: Surprises in Nonequilibrium Steady States
Abstract: In my explorations of steady states in systems driven far from equilibrium,
surprises continue to surface — not only in complex systems, but also in some pedantically
simple ones. After a brief introduction on the significance of stochastic systems evolving
without detailed balance and the emergence of persistent probability currents in stationary
states, I will illustrate with an example or two. The simplest involves a biased random
walker in 1D, for which few might imagine puzzles can exist! Time permitting, I will
briefly show a different type of surprise, discovered recently in simulations of a more
complex system — a coarse-grained version of the driven Widom-Rowlinson lattice gas
[PRE 113, 014105].
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3:45-4:20 Ben Intoy,
Title: Effects of Diffusion and Temperature on a Model of Prebiotic Evolution
Abstract: I will summarize the research I conducted at the University of Minnesota (UMN)
as a postdoctoral fellow under Professor J. Woods Halley after graduating from Virginia
Tech. My primary focus was expanding upon a Kauffman-like model of prebiotic
evolution. The initial model assumed a well-mixed system at infinite temperature with
measures and cutoffs on entropy and dynamics to determine lifelike steady states. The first
expansion was to add space to the model, allowing polymers to hop and diffuse to/from
neighboring sites. The second expansion allowed for finite temperatures and accounted for
bond energy, which affected reaction rates. In both cases, it was discovered that the system
can be far from or close to different equilibrium criteria. At the end of my presentation, |
will also have an abbreviated summary of the work I currently do at Deloitte Consulting
LLP.

4:20-4:55 Nadir Kaplan,
Title: Geometric Theory of Elastic Curves Bounded on Non-Euclidean Surfaces
Abstract: [ will present a first-principles geometric theory of extensible elastic filaments
constrained on non-Euclidean surfaces. In addition to bend and twist, typical in existing
phenomenological theories, our constitutive model leads to an Almansi strain-measure term
for stretching as an intuitive description of extensible filaments. Our solution to this
problem paves the way for understanding anisotropic filament shapes, as well as thermal
and biochemical kinetics on biological surfaces, ranging from DNA wrapping around
histones to contractile actin rings at the cell membrane during cytokinesis.

4:55-5:30 Shengfeng Cheng,
Title: Colloidal Diffusiophoresis
Abstract: Diffusiophoresis is the spontaneous motion of particles driven by a concentration
gradient of another substance. Traditionally, this "other substance" is a salt composed of
ions much smaller than the phoretic particles themselves. In this talk, we investigate a new
regime of colloidal diffusiophoresis, where the gradient is generated by solute particles of a
size comparable to, or even larger than, the phoretic particles. This mechanism has recently
been identified as the driver behind stratification in rapidly drying polydisperse
suspensions. Using large-scale molecular dynamics simulations, I provide direct evidence



for colloidal diffusiophoresis and reveal how particle size, shape, and system dimensionality
influence the resulting motion. Supported by NSF DMR-1944887

5:30-6:05 Yannick Pleimling - Zoom,
Title: Ultrafast Carrier Dynamics in Core-Shell Nanoparticles
Abstract: Plasmonic nanoparticles (NPs) offer large visible-light absorption cross sections
[1] but are often chemically inert, limiting their application for photocatalysis. In contrast,
transition metals (TMs) which serve as functional catalysts may not have large absorption in
the visible range. By combining a plasmonic core with a TM shell, it may be possible to
effectively harvest light to drive reactions for molecules adsorbed on the shell surface, for
example, through photothermal heating or directly via hot carriers [2]. During my talk, I
will discuss our preliminary efforts on characterizing the carrier dynamics in core-shell NPs
consisting of Au cores and Ni shells of varying thickness. These dynamics are investigated
via transient absorption spectroscopy, wherein the transmission of a broadband probe pulse
through a solution of the NPs is tracked as a function of the time delay after the arrival of a
pump pulse. The trends will be discussed and compared to recent literature on Au/Pd NP
systems [2].
[1] Hartland, Chem. Rev. 111, 3858-3887 (2011).
[2] Stete et al., Nat Commun 16, 8168 (2025).



