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Preface to DSFD 2021

DSFD 2021, the 30th edition of the Discrete Simulation of Fluid Dynamics, took place
again at University of Tuscia, Viterbo, Italy on September 13-17 2021. Due to the per-
sisting uncertainties associated with the COVID-19 pandemics it was again organised
virtually, like the preceding one.

And like the preceding one, it was characterised by a vibrant participation with talks
from around the world, covering a broad spectrum of topics, including applications in
soft matter and multiphase flows [1-3,5,12], flows in porous media and deep-sea sponges
[6,17], hemodynamics [7], active matter [15], relativistic [10] and quantum fluids [4],
magnetohydrodynamics [13], multiscale molecular dynamics [8], as well as a number of
methodological advances [9,11,14,16].

This large variety of subjects confirms the vitality of the field, thirty-five years down
the line of the first 1986 edition in Los Alamos, when some of the present contributors
were probably not yet born.

Even though the conference solicits and welcomes contributions from the full portfo-
lio of mesoscale methods, the vast majority of the contributions deals with new variants
and applications of the Lattice Boltzmann method, reflecting a consolidated trend over
the years.

Mesoscale methods have made a prominent contribution to the simulation of com-
plex states of flowing matter and are constantly expanding in the direction of incorpo-
rating additional physics to describe problems of increasing complexity at the crossroad
between the physics of fluids and its allied disciplines, such as material science, engineer-
ing, as well as life sciences. Such contribution is more strategic then ever in the current
worldwide scenario, characterized by unprecedented scientific-societal challenges, such
as pandemics and the energy crisis.

The DSFD series has played a unique role in promoting and nurturing the remarkable
development of mesoscale methods and we are confident it will keep doing so for many
years to come.

http:/ /www.global-sci.com/cicp/ i ©2023 Global-Science Press



ii Commun. Comput. Phys., 33 (2023), pp. i-iii

Special Issue Editors:

Giacomo Falcucci
University of Rome “Tor Vergata”, Rome, Italy
Harvard University, Cambridge, MA, USA

Sauro Succi
Italian Institute of Technology, Rome, Italy
Harvard University, Cambridge, MA, USA

Marco Lauricella
IAC - CNR, Rome, Italy

References

[1] AndreS. Nunes, Rodrigo C. V. Coelho, Vasco C. Braz, Margarida M. Telo da Gama and Nuno
A. M. Araujo, Dynamical Demixing of a Binary Mixture Under Sedimentation
[2] F. Fadda, A. Lamura and A. Tiribocchi, Lattice Boltzmann Modeling of Cholesteric Liquid
Crystal Droplets Under an Oscillatory Electric Field
[3] S. A. Hosseini, B. Dorschner and I. V. Karlin, Entropic Multi-Relaxation-Time Lattice Boltz-
mann Model for Large Density Ratio Two-Phase Flows,
[4] George Vahala, Linda Vahala, Abhay K. Ram and Min Soe, The Effect of the Width of the
Incident Pulse to the Dielectric Transition Layer in the Scattering of an Electromagnetic Pulse
—a Qubit Lattice Algorithm Simulation
[5] Q. Tan, S.A. Hosseini, A. Seidel-Morgenstern, D. Thevenin and H. Lorenz, Mandelic Acid
Single-Crystal Growth: Experiments vs Numerical Simulations
[6] Hiroshi Otomo, Rafael Salazar-Tio, Jingjing Yang, Hongli Fan, Andrew Fager, Bernd Crouse,
Raoyang Zhang and Hudong Chen, A Simulation Approach Including Underresolved
Scales for Two-Component Fluid Flows in Multiscale Porous Structures
[7] J. Spendlove, X. Xu, T. Schenkel, J. P. Gunnand I. Halliday, Chromodynamic Lattice Boltz-
mann Method for the Simulation of Drops, Erythrocytes, and other Vesicles
[8] Marco Lauricella, Letizia Chiodo, Fabio Bonaccorso, Mihir Durve, Andrea Montessori, Adri-
ano Tiribocchi, Alessandro Loppini, Simonetta Filippi and Sauro Succi, Multiscale Hybrid
Modeling of Proteins in Solvent: SARS-CoV2 Spike Protein as Test Case for Lattice Boltz-
mann — All Atom Molecular Dynamics Coupling
[9] Elizaveta Zipunova, Anastasia Perepelkina, Vadim Levchenko and German Zvezdin, Pre-
diction of Moments in the Particles on Demand Method for LBM
[10] Daniele Simeoni, Alessandro Gabbana and Sauro Succi, Bjorken Flow Revisited: Analytic
and Numerical Solutions in Flat Space-Time Coordinates
[11] Friedemann Klass, Alessandro Gabbana and Andreas Bartel, A Characteristic Boundary
Condition for Multispeed Lattice Boltzmann Methods
[12] Karun P. N. Datadien, Gianluca Di Staso and Federico Toschi, Numerical Stability Analy-
sis for a Stationary and Translating Droplet at Extremely Low Viscosity Values Using the
Lattice Boltzmann Method Color-Gradient Multi-Component Model with Central Moments
Formulation



Commun. Comput. Phys., 33 (2023), pp. i-iii iii

[13] Paul]. Dellar, Hyperbolic Divergence Cleaning in Lattice Boltzmann Magnetohydrodynam-
ics

[14] Vadim Levchenko and Anastasia Perepelkina, Heterogeneous LBM Simulation Code with
LRnLA Algorithms

[15] D. Geyer, S. Ziegler, A. Sukhov, M. Hubert, A.-S. Smith, O. Aouane, P. Malgaretti and ].
Harting, Lattice Boltzmann Simulations of Two Linear Microswimmers Using the Immersed
Boundary Method

[16] Arnab Ghosh, Alessandro Gabbana, Herman Wijshoff and Federico Toschi, Effective Force
Stabilising Technique for the Immersed Boundary Method

[17] Giacomo Falcucci, Giorgio Amati, Pierluigi Fanelli, Sauro Succi and Maurizio Porfiri, Hy-
drodynamic Performance of Euplectella aspergillum: Simulating Real Life Conditions in the
Abyss



