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DY 44.1 Wed 15:00 P5
Directed autonomous motion of active Janus particles in-
duced by wall-particle alignment interactions — ePouLam1 Bac
— Presidency University Kolkata

We propose a highly efficient mechanism to rectify the motion of active
particles by exploiting particle-wall alignment interactions. Through
numerical simulations of active particles’ dynamics in a narrow chan-
nel, we demonstrate that a slight difference in alignment strength be-
tween the top and bottom walls or a small gravitational drag suffices
to break upside-down symmetry, leading to rectifying the motion of
chiral active particles with over 60% efficiency. In contrast, for achiral
swimmers to achieve rectified motion using this protocol, an unbiased
fluid flow is necessary that can induce orbiting motion in the particle’s
dynamics. Thus, an achiral particle subject to Couette flow exhibits
spontaneous directed motion due to an upside-down asymmetry in
particle-wall alignment interaction. The rectification effects caused by
alignment we report are robust against variations in self-propulsion
properties, particle’s chirality, and the most stable orientation of self-
propulsion velocities relative to the walls. Our findings offer insights
into controlled active matter transport and could be useful to sort ar-
tificial as well as natural microswimmers (such as bacteria and sperm
cells) based on their chirality and self-propulsion velocities.

DY 44.2 Wed 15:00 P5
Emergent Interaction in Attractively Coupled Active Parti-
cles — eRITWICK SARKAR and UrRNA Basu — S. N. Bose National
Centre for Basic Sciences, India.

We investigate the dynamics of N pair-wise harmonically coupled ac-
tive Brownian particles (ABPs) in the presence of thermal fluctuations.
The harmonic coupling and the bounded nature of the active noise
ensure that the relative distance between each pair of particles even-
tually reaches a stationary state. Depending on the interplay between
the active time-scale and the relaxation time-scale associated with the
harmonic coupling, three regimes emerge: strong, moderate, and weak
coupling. We analytically show that in the strong coupling regime, an
effective short-range repulsion emerges between ABP pairs with speed
heterogeneity, both in the presence and absence of thermal fluctua-
tions. The short-range repulsion also persists when the ABP pairs are
coupled by a generic long-range attractive potential.

Reference

[1] Ritwick Sarkar, Urna Basu, Soft Matter 21, 3595-3603 (2025).

[2] Ritwick Sarkar, Sreya Chatterjee, and Urna Basu, J. Phys. A:
Math. Theor. 58 415001 (2025).

DY 44.3 Wed 15:00 P5
AMEP: Analyzing Active and Soft Matter Simulations —
oK Ay-RoBERT DorRMANNY, Lukas HEcuT!, KAl LUCA SPANHEIMERZ,
AriTRA K. Muknoprapuyay!, Maupien EBRAHIMI', SUVENDU
ManpaL!, and Benno LieBcHEN! — lInstitut fiir Physik kon-
densierter Materie, Technische Universitdt Darmstadt, Darmstadt,
Germany — 2Institut fiir Theoretische Physik II, Heinrich-Heine-

Universitat, Diisseldorf, Germany

AMERP [1] is a Python library that focuses on the fast and user-friendly
analysis of active and soft matter simulations. It can natively ana-
lyze data from molecular dynamics, Brownian dynamics, and contin-
uum simulations from software such as LAMMPS, HOOMD-blue, and
GROMACS. With a plethora of methods for calculating observables
and visualizing results, AMEP is suitable for calculating complex ob-
servables equally for advanced studies of active and soft matter, as well
as for beginners in the field. Computationally expensive methods are
parallelized to run on any system from laptops and workstations to
high-performance computing clusters.

The methods range from correlation functions and order param-
eters to cluster detection and coarse-graining methods. Due to
the Python-based implementation, the methods can be easily ex-
tended and individualized. Information and examples are available
at https://amepproject.de. AMEP can be installed via pip and conda.

[1] L. Hecht et al., Comput. Phys. Commun. 309, 109483 (2025).

DY 44.4 Wed 15:00 P5
Environmental Control of Self-Aligning Chiral Bristlebots —
oTimMo WAGNER, THoMAs IHLE, and HorsT-HoLGER Borrz — Uni-

Location: P5

versity Greifswald, Institute for Physics, Greifswald

The subject of our work is the interplay of two very topical aspects
of active matter systems, self-alignment and chirality, with complex
environments. Chirality refers to a handedness of the dynamics mani-
festing itself in circular trajectories and self-alignment is a specific
realization of physical memory in which the direction of the actual ve-
locity and that of the self-propulsion are not identical, but are coupled.
We present experimental results of an implementation of self-aligning
chiral dynamics by custom augmentation of commercial toy bristle-
bots (Hexbugs) and extend the accessible parameter range by infer-
ring a numerical model capable of reproducing the observable data.
In particular, we study the control of edge currents (cf. Caprini et
al, arXiv:2509.05053) by chiral environments. Additionally, we show
that this simple system is sufficient to observe mode-switching between
collectively moving and arrested states in active solids (cf. Hernandez-
Lopez et al, PRL 132, 238303 (2024)).

DY 44.5 Wed 15:00 P5
Stochastic Path Integral for the Active Brownian Particle in
a Harmonic Potential — eMike BRANDT!, CARSTEN LITTEK?, and
FALKO ZIEBERT' — !Institut fiir Theoretische Physik Philosophenweg
19, D-69120 Heidelberg, Germany — 2Institut fiir Theoretische Physik
Philosophenweg 12, D-69120 Heidelberg, Germany

We present a path-integral approach for the motion of active particles
in harmonic traps, developed in our recent preprint [arXiv:2509.26296].
We apply the Martin-Siggia-Rose formalism to the overdamped
Langevin equations of an active Brownian particle (ABP). The associ-
ated action can be separated into an exactly solvable passive reference
motion and an ”activity operator” to be treated perturbatively. This
method allows for the calculation of the exact, time-dependent corre-
lation functions for the ABP in a harmonic potential. Furthermore,
the probability density can be perturbatively expanded in a series,
which already captures important qualitative features of the system at
low orders. This is exemplified by discussing the transition between a
ring-shaped distribution for a weak potential and a peaked distribu-
tion for a strong potential in the long-time limit. Finally, we present
full time-dependent expressions for the mean-square displacement of
the Brownian circle swimmer (BCS), along with comparisons to simu-
lations.

DY 44.6 Wed 15:00 P5
Continuum models for active matter: Derivation and
overview — oJULIETTE WEGNER and SEBASTIAN HEIDENREICH
— Physikalisch-Technische Bundesanstalt Braunschweig und Berlin,
Abbestr. 2-12, 10587 Berlin, Germany

Turbulence and collective motion in active matter provide an interest-
ing insight into non-equilibrium systems. Many different models have
been suggested to describe the prevalent dynamics, mainly including
polar and nematic systems. Each of these systems is developed under
different assumptions considering different systems, but their similari-
ties and differences are often not obvious.

In our poster we start from a simple micro-swimmer model to de-
rive a general continuum model incorporating both nematic and polar
order parameter equations, following the procedure from [1|. To this
general continuum model, we then systematically introduced further
restrictions and assumptions to derive more specific models which are
in line with popular continuum models from literature. Specifically,
we obtain models with nematic and polar symmetries similar to those
studied by Saintillan and Shelley, as well as active Nematics, and active
Polar suspension. Finally, we also consider theories that only incorpo-
rate the overall bacterial motion, such as the Toner Tu equation or the
hydrodynamic approach of Slomka and Dunkel.

[1] Henning Reinken, Sabine HL Klapp, Markus Bér, and Se-
bastian Heidenreich.  Derivation of a hydrodynamic theory for
mesoscale dynamics in microswimmer suspensions. Physical Review
E, 97(2):022613, 2018.

DY 44.7 Wed 15:00 P5
Active Brownian ellipsoids in three spatial dimensions —
eSEBENZILE TSABEDZE and MICHAEL TE VRuGT — Institut fir
Physik, Johannes Gutenberg-Universitdt Mainz, 55128 Mainz, Ger-
many
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We investigate ellipsoidal active Brownian particles with alignment in-
teractions in three spatial dimensions that are propelled orthogonal to
their symmetry axis. Their propulsion direction makes the particles bi-
axial, implying that their dynamics is considerably more complex than
in the usually considered case of particles being propelled along their
symmetry axis. We use Brownian dynamics simulations and assume
the particles to interact via a Gay-Berne potential (for the ellipsoidal
repulsion) and a Heisenberg potential (for the interaction).

DY 44.8 Wed 15:00 P5
Dynamics of Aligning Active Matter: Mapping to a
Schrédinger Equation and Exact Diagonalization — eTARA
STEINHOFEL, HOrRsT-HOLGER Borrz, and THOMAS IHLE — University
Greifswald, Institute for Physics, Greifswald

We investigate models of Viscek-like particles with long-ranged interac-
tions subject to noise and alignment interactions of polar and nematic
symmetries. It is shown how the relevant N-particle Fokker—Planck
equation can be mapped onto a Schrédinger equation in imaginary time
for arbitrary particle numbers. Focusing on the minimal case of N = 2,
we construct a complete eigenbasis by exact diagonalization of the cor-
responding self-adjoint Hamiltonian. In a treatment formally equiva-
lent to standard quantum mechanics, this yields the fully time-resolved
relaxation of the N-particle-probability density from arbitrarily corre-
lated initial conditions into the stationary state. By marginalization,
the one-particle angular modes which include the usual hydrodynamic
modes are obtained; we discuss their relaxation backed by agent-based
simulations and give comparisons for the resulting exact relaxation
rates to mean-field and to predictions from approximate field theo-
ries (G. Spera, C. Duclut, M. Durand, J. Tailleur, PRL 132, 078301
(2024)). Furthermore, we discuss possible extensions of the method to
N > 3 particles, as well as modifications due to non-reciprocal inter-
actions.

DY 44.9 Wed 15:00 P5
Absence of chiral long-range order in the 2d non-reciprocal
Vicsek model — oCnuL-Unc Woo!, Heiko RitEGeR!, and JAE
Donc Nou? — !Department of Theoretical Physics and Cen-
ter for Biophysics, Saarland University, Saarbriicken, Germany —
2Department of Physics, University of Seoul, Seoul, Korea

Nonreciprocal interactions in active matter have been predicted to gen-
erate homogeneous chiral phases, in which the polarization order pa-
rameter rotates at a constant frequency as a result of a nonreciprocal
phase transition. Here we revisit the non-reciprocal Vicsek model in
two space dimensions with short-range interactons and ask whether
the putative chiral phase survives in the thermodynamic limit. Using
large-scale simulations, we show that a spatially homogeneous chiral
state, while long-lived in small systems, is generically unstable to the
spontaneous nucleation of spiral defects that invade the system and
drive it into spatio-temporal chaos. The global chiral order parameter,
7 exhibits a robust finite-size scaling 7(J_;L) = J_7.(LJ-), where
J=Jap—JBA is the anti-symmetric part of the interaction matrix, with
the asymptotic behavior 7-(z) ~ z~! at large x, implying that global
chirality vanishes in the thermodynamic limit. Controlled droplet-
seeding experiments and a Boltzmann kinetic description support the
droplet nucleation and growth scenario for the breakdown of chiral or-
der. Our results demonstrate that paradigmatic non-reciprocal flock-
ing models display chiral long-range order only in mean-field, whereas
it is only metastable in two space dimensions and replaced there by
spatio-temporal chaos.

DY 44.10 Wed 15:00 P5
Phase properties of constant density interacting flocks —
eAsTik HaLDAR and HEiko RieGErR — Center for Biophysics & De-
partment of Theoretical Physics, Universitat des Saarlandes, Saar-
bruecken 66123, Germany

We present a field-theoretic study of a mixture of two polar Malthu-
sian species in two dimensions with distinct aligning and propulsion
strengths. The system exhibits rich phase behavior, including oriented
flocking states (both parallel and anti-parallel) and a coherently rotat-
ing chiral phase. We map the parameter regions for these phases and
characterize their universal properties.

DY 44.11 Wed 15:00 P5
Influence of shape on dynamic properties of magnetic ac-
tive particles — eEkATERINA Novak!, ELENA PyanziNal, TATYANA
BerLvaeval, and Soria KanTorovicH? — lEkaterinburg, Russia —
2University of Vienna, Vienna, Austria

This study investigates the influence of shape on the dynamic proper-
ties of active magnetic particles. The focus is on ellipsoidal particles
of two variations and spherical particles, aiming to understand the
relationship between particle shape and motion characteristics. The
research is motivated by the need to improve the control and efficiency
of active particles, which have significant potential in medical and tech-
nological applications, such as precise drug delivery.

Active particles, inspired by natural systems like bacteria, can con-
vert chemical energy into directed motion. However, challenges arise
in maintaining precise control over their orientation and direction over
time. By introducing a rigidly fixed permanent dipole moment and
utilizing a strong external magnetic field, it is possible to minimize
thermal fluctuations and achieve precise control.

The study also explores the anisotropic properties of ellipsoidal par-
ticles, which can have two possible orientations of the magnetic mo-
ment depending on the material. This behavior is analogous to mag-
netic cubes with integrated nanomotors. The findings from this re-
search contribute to the development of optimal particle shapes for
effective transportations, opening new possibilities in various fields.

The work was financially supported by the RSF grant No. 25-22-
00327.

DY 44.12 Wed 15:00 P5
Order and shape dependence of mechanical relaxation in pro-
liferating active matter — Jonas Isensee!2, e FINN ALBRECHT!"2,
Lukas Hupe!2, and PuiLip Brrriun'-2 — 'MPI for Dynamics and
Self-Organization, Gottingen, Germany — 2Institute for the Dynamics

of Complex Systems, University of Gottingen, Germany

The collective behavior of dense, proliferating anisotropic active mat-
ter, such as elongated cells or bacteria, arises from an interplay be-
tween growth, division, and mechanical interactions, often mediated
by particle shape. In classical models of prolate, rod-like growth, flow-
induced alignment and division geometry reinforce one another, lead-
ing to robust nematic order under confinement. Here we introduce a
complementary regime by considering smooth convex particles whose
geometry can be oblate for part or all of their growth cycle, creating a
tunable competition between these two alignment mechanisms. Using
agent-based simulations of particles with tunable curvature profiles in
both channel and open-domain geometries, we systematically vary par-
ticle shapes to span regimes of cooperation and competition between
ordering cues. We find that oblate growth can reverse classical flow-
alignment, destabilize microdomain formation in intermediate regimes,
and, in combination with variations in curvature, lead to entirely new
global order patterns. These findings are then reconciled using an
order- and shape-dependent mechanical relaxation interpretation that
is supported by explicit measurements.

DY 44.13 Wed 15:00 P5
The impact of particle shape for self-diffusiophoresis — eLEIF
PeTERs!, BENJAMIN J. WALKER?, and CHRISTINA KURZTHALER!3:4
— IMax Planck Institute for the Physics of Complex Systems, Noth-
nitzer Strake 38, 01187 Dresden, Germany — 2Department of Math-
ematics, University College London, WC1H 0AY London, UK —
3Center for Systems Biology Dresden, Pfotenhauerstrafe 108, 01307
Dresden, Germany — “Cluster of Excellence, Physics of Life, TU Dres-
den, Arnoldstrafie 18, 01062 Dresden, Germany

Self-diffusiophoretic micron-sized particles are paradigmatic examples
of synthetic microswimmers where the swimming behavior depends
not only on the patterning of the chemically active surface, i.e., the
activity and phoretic mobility, but also on the particle shape itself.
Accounting for the governing chemical and hydrodynamic equations
we investigate how the particle shape influences the self-propulsion ve-
locity and the agent’s chemotactic behavior. To derive analytical ex-
pressions for anisotropic and curved particles we employ slender body
theory and the Lorentz reciprocal theorem. Furthermore, we corrob-
orate our results with a boundary element method. Our numerical
framework allows going beyond the slender-particle limit and lays the
foundation for addressing the physics of hydro-chemically interacting
active agents and the emergent collective phenomena.

DY 44.14 Wed 15:00 P5
Dynamics of thermophoretic Janus particles in homoge-
neous light fields — eSamMAD MaAHMOUDI, FRANZISKA MICHAELA
Braun, and REGINE voN KriTziNg — Institute of Condensed Matter
Physics, TU Darmstadt, Hochschulstrafte 8 64289 Darmstadt

We study the thermophoretic motion and orientational dynamics of
individual Au-polystyrene Janus particles under uniform laser illumi-
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nation. Light-driven Janus colloids serve as a model system for active
Brownian motion and non-equilibrium transport in soft matter. The
particles are illuminated by a defocused, approximately homogeneous
laser spot and observed with dark-field microscopy. Image-processing
routines in Python yield long-time trajectories, center-of-mass posi-
tions and in-plane orientations of the gold cap. From the mean-squared
displacement we extract effective self-propulsion velocities and com-
pare them with active Brownian particle models and simple expecta-
tions for thermophoretic motion. Our first measurements show that
the tracking procedure resolves both translational and rotational mo-
tion of single Janus particles and yields thermophoretic velocities in
the expected range for micrometer-sized swimmers. In future work,
we will use this analysis to study how light gradients and cap design
can create transient barriers for Janus particles and control their ther-
mophoretic motion.

DY 44.15 Wed 15:00 P5
Static and dynamic states of compound drops on heated sub-
strates — eDoMINIK THY, JAN DiEKMANN, and UwWE THIELE — In-
stitute of Theoretical Physics, University of Miinster, Wilhelm-Klemm-
Str. 9, 48149 Miinster, Germany

We present a mesoscopic thin-film model for interface dominated com-
pound drops including a vertical temperature gradient [1]. Starting
with established findings for the passive case, i.e., (isothermal) gradi-
ent dynamics that show relaxation to equilibrated compound drops of
different configurations [2]|, we then drive the system out of equilib-
rium. To this end, we introduce a vertical temperature gradient that
renders the system active by introducing thermal Marangoni flows. We
discuss different static and dynamic states.

[1] Pototsky, Bestehorn, Merkt, Thiele. The Journal of Chemical
Physics, 2005. doi: 10.1063/1.1927512.

[2] Diekmann, Thiele.  Physical Review Fluids, 2025.  doi:
10.1103/physrevfluids.10.024002.

DY 44.16 Wed 15:00 P5
Evaporation Induced Salt Precipitation in Porous Media:
A Lattice Boltzmann Approach — eALEXANDER REINAUER!,
Louts OBERER!, ALEXANDER ScHLAICH?, and CHRisTIAN HorLm!
— Mnstitute for Computational Physics, Stuttgart, Germany —
2Institute for Physics of Functional Materials, Hamburg University

of Technology, Hamburg, Germany

We present a lattice Boltzmann model for simulating coupled evapora-
tion and salt precipitation in porous media. The approach integrates
Shan-Chen multiphase flow with a volume-based discretization of salt
transport and incorporates a precipitation rule, which converts fluid
cells into solid crystals once the local concentration exceeds a crystal-
lization threshold.

The model is validated by reproducing analytical predictions for
crystal growth. Besides, it features a tunable evaporation rate, en-
abling pore-scale studies of evaporation-induced salt precipitation. In-
vestigations of the wettabilities of both the salt and the porous matrix
reveal a pronounced impact on precipitation patterns. The simula-
tions show distinct shifts in pore-clogging behavior depending on the
relative wetting properties, with highly wetting crystals causing the
strongest clogging and the slowest evaporation, arising from how wet-
ting influences the spatial distribution of precipitation.

DY 44.17 Wed 15:00 P5
Power-Law to Maxwell Transition in Soft Glassy Materials

under Large Amplitude Oscillations — eRAFFAELE MENDOZZAL,

SHANAY ZAFARI', SAarRaH Ko&sTer!, and PrTER Sorricu!:?
Hnstitute for Theoretical Physics, University of Géttingen, Gottin-
gen, Germany — 2Department of Mathematics, King’s College Lon-

don, London, United Kingdom

Soft glassy materials, such as colloidal suspensions and biological net-
works, exhibit complex rheological behaviour. We present a modified
version of the Soft Glassy Rheology (SGR) model, introducing an up-
per cutoff on the yield rate that prevents unphysical yield rate increases
at large strains. In the nonlinear response to step strains, the modified
model exhibits a crossover from short-time exponential (Maxwell-like)
relaxation to the power law relaxation obtained in the original model.
This qualitatively reproduces results from strain-ramp experiments on
actin networks. Under large amplitude oscillatory strain (LAOS) we
similarly find Maxwell-like viscoelastic spectra at higher frequencies,
crossing over to the original SGR power-law spectrum at low frequen-
cies. We demonstrate that this can be rationalized qualitatively by
Fourier transforming the nonlinear step strain results. The nonlinear

spectra break the usual phase angle relations for power law (linear) re-
sponse, however, which we explain using a quasistatic approximation.
The stress response to LAOS at fixed frequency becomes more anhar-
monic for increasing strain amplitudes up to a critical value; beyond
this point, harmonicity is eventually restored due to the crossover to
Maxwell behavior.

DY 44.18 Wed 15:00 P5
Gelation versus bundling in parallel-aligned directed poly-
mers — ePaNAYOoTIs BENETATOS and MiINsU Y1 — Department of
Physics, Kyungpook National University, Daegu, South Korea

In many soft-matter and biological systems, bundles of similarly
charged parallel-aligned filaments form when a short-range attraction
overcomes the longer-range electrostatic repulsion. It is also known
that permanent cross-links in parallel-aligned directed polymers can
yield a directed gel with a finite in-plane shear modulus. Because
permanent cross-links effectively act as a short-range attraction, we
are motivated to investigate the interplay of gelation versus bundling
in such a system. Using the theoretical tools of replica field theory,
where the cross-links are treated as quenched disorder following the
Deam-Edwards distribution, we show that the effective attraction due
to spring-like permanent cross-links is too weak to induce bundling
before the gelation transition.

DY 44.19 Wed 15:00 P5
Thermoresponsive liquid-liquid phase behaviour of biomolec-
ular condensates in programmable thermal landscapes —
elLona Kunpr!, Farko ScuMmipT!, Rasmus KrogH NORRILDZ,
AvLexanDER Kar BoLL?, and Frank CicHos! — !Peter Debye Insti-
tute for Soft Matter Physics, Leipzig University, 04103 Leipzig, Ger-
many — 2Department of Biotechnology and Biomedicine, DTU, 2800
Kgs. Lyngby, Denmark

Liquid-liquid phase separation (LLPS) of biomolecules drives the for-
mation of membraneless organelles in cells. The LLPS behavior of the
intrinsically disordered N-terminal region of the DEAD-box helicase
DDX4 (DDX4N) is examined under precisely controlled and reconfig-
urable local temperature fields.

Locally tunable thermal landscapes are generated by scanning a
focused laser beam over an absorbing metal thin film, creating mi-
croscale temperature profiles around DDX4N condensates. Here, the
spatiotemporal evolution of condensate nucleation, growth, coarsening,
and dissolution is tracked, linking local thermal forces to mesoscale
LLPS dynamics.

By repeatedly cycling the temperature across the LLPS boundary,
kinetic and thermodynamic parameters of the DDX4N phase transition
are measured, revealing switching thresholds, hysteresis, and conden-
sate material properties. Controlled microthermal perturbations thus
provide a powerful means to probe and program protein LLPS, es-
tablishing a versatile platform for testing models of thermoresponsive
intrinsically disordered proteins.

DY 44.20 Wed 15:00 P5
Rheology of Semi-Flexible Polymer Networks — eSaNjAYy
BuaNDARKAR! and PeTER Sorricu!:?2 — !nstitute for Theoretical
Physics, University of Géttingen, Germany — ?Department of Math-
ematics, King’s College London, London

Semiflexible polymers, both in solution and organized into networks,
continue to be a major focus in biological physics owing to their critical
relevance to the structural and mechanical functions of living systems.
The mechanics of the cytoskeleton emerges from the collective proper-
ties of semiflexible biopolymers such as actin filaments, microtubules,
and intermediate filaments [1,2]. We investigate the rheology of semi-
flexible polymer networks using molecular dynamics simulations, per-
forming Small-Amplitude Oscillatory Shear (SAOS) tests on perma-
nently cross-linked systems to demonstrate how filament stiffness and
monomer density control the frequency dependence of the complex
shear modulus G*. In addition, we examine the connection between
power-law rheology and the self-similar structural features observed in
biopolymer networks and gels [3,4]. We further analyze how crosslink-
ing dynamics and activity-induced stresses modify the network me-
chanics. Together, this rheological framework lays the groundwork for
future models that incorporate more detailed structural and biochem-
ical complexity.

[1] P. Kollmannsberger and B. Fabry, 2011

[2] Broedersz, C. P. and MacKintosh, F. C., 2014

[3] J. Martin, D. Adolf, and J. P. Wilcoxon, 1989

[4] M. Bantawa et al., 2023
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DY 44.21 Wed 15:00 P5
Dynamic magnetic susceptibility of magnetic elastomers tak-
ing into account the internal magnetic anisotropy of par-
ticles — eALLa Dosroserpoval and Soria KanTorovicu? —
I Ekaterinburg, Russia — 2University of Vienna, Vienna, Austria

Magnetic elastomers are non-magnetic elastic matrices with embedded
magnetic particles. These systems can be controlled using an external
magnetic field, which provides the basis for their practical applications
in both industry and medicine.

The aim of this study is to investigate the dynamic magnetic re-
sponse of magnetic elastomers. Two previously developed elastomer
models suitable for molecular dynamics simulations are used. This
study reveals the dependence of the response on the intensity of inter-
particle interactions, the rigidity of the elastic non-magnetic matrix,
and the internal magnetic anisotropy of the particles.

Support by RSF (project 25-22-00270) is acknowledged.

DY 44.22 Wed 15:00 P5

Computer simulation of the dynamic susceptibility of ellip-
soidal multicore particles: the effect of inter-core interaction
— oVLADIMIR ZVEREV!, EKATERINA Novak!, ANDREY KUzNETZOV?,

and Soria KanTorovicn? — !Ekaterinburg, Russia — 2University of

Vienna, Vienna, Austria

This report presents a study of the magnetic dynamic susceptibility
of MNPs under the influence of a low-amplitude alternating plane-
polarized magnetic field. We consider ellipsoidal MNPs modeled as a
collection of spherical subparticles with fixed spatial positions relative
to each other. This corresponds to a scenario where nanoparticles are
embedded in a polymer or other rigid non-magnetic matrix. The mod-
eling employs the molecular dynamics simulations using the ESPResSo
software package, which accounts for magnetic anisotropy. The model
is based on the concept proposed in [1]. The core idea is that the
orientation of the magnetic moment in a subparticle is determined by
solving the stochastic Landau-Lifshitz-Gilbert equation in a reference
frame fixed to the particle body, neglecting precession and the Barnett
effect. To form a single-domain-like particle assembly, their common
convex hull approximates an elongated ellipsoid of revolution with a
preset aspect ratio, enabling comparison with spherical particles.

The work was financially supported by the Russian Science Founda-
tion grant No. 25-22-00338.

[1] Pyanzina E. S. et al. Dynamic Magnetic Response of Multicore
Particles: The Role of Grain Magnetic Anisotropy and Intergrain In-
teractions //Journal of Molecular Liquids. - 2025. - P.126842.



