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Hydrodynamic Fluctuations in Soft-Matter Simulations

PrATO, ITALY
FEBRUARY 9—12,2016

The meeting “Hydrodynamic Fluctuations in Soft-Mat-
terSimulations” [1,2] was co-sponsored by Monash Uni-
versity (Melbourne, Australia), the CECAM Node “Soft
Matter and Statistical Mechanics” located in Mainz,
Darmstadt, and Stuttgart (Germany), and the DFG Col-
laborative Research Center “TRR 146: Multiscale Simu-
lation Methods for Soft Matter Systems” (Mainz). It was
co-organized by Ravi Prakash Jagadeeshan (Monash),
Burkhard Diinweg (MPI for Polymer Research, Mainz)
and Friederike Schmid (University of Mainz). It took
place during the second week of February 2016 at the
Monash University Prato Center, which is a conference
centerandtraining siteinthe historic Palazzo Vajinthe
old town of Prato (Tuscany) near Florence. The 49 par-
ticipants came fromfifteen different countries from Eu-
rope, Asia, and the USA. Organizers and participants
considered the meeting highly successful and fruitful.
The format was a combination of an initial two-day
school that was followed by a two-day research work-
shop.

While usual hydrodynamics is a macroscopic (ther-
modynamic) theory, the small length scales involved in
soft-matter systems force us to take thermal fluctua-
tions into account. This is either done via a top-down
approach (Langevin noise added to the Navier-Stokes
equations,simulated onalattice orvia particles), or bot-
tom-up modeling. Inthe latter case (Dissipative Particle
Dynamics, Multi-Particle Collision Dynamics, Lattice
Boltzmann) there are additional (non-hydrodynamic)
degrees of freedom, and the noise is applied to those.

Tosuccessfully apply these methods, one needs not on-
ly an efficient computer implementation, but also a
thorough understanding of the underlying theory,
which is typically fairly complex and advanced. The
meeting recognized the need to foster communication
between the various groups who typically are familiar
justwith one of these approaches, and also toteach the
younger generation of researchers. The combined
school and workshop took both of these aspects into
account.

Firstly, the school comprised a cast of leading in-
ternational experts who provided a thorough overview
ofthefield. Introductorylectures on basichydrodynam-
ics, Langevin theory, and Landau-Lifshitz fluctuating
hydrodynamics were given by Burkhard Dunweg. Piotr
Szymczak then gave a detailed lecture on Brownian Dy-
namics with hydrodynamic interactions, including a
discussion of advanced methods where high-order ap-
proximations to the interaction tensors are used. This
was further elaborated by Mike Graham, who put em-
phasis on the general theory of Stokesian flow and the
associated Green'sfunctions, whichenables the deriva-
tion of new advanced algorithms. Tony Ladd gave an
introduction to Lattice Boltzmann methods, while
Alexander Wagner discussed thermal fluctuations in
this context. MarcoEllero gave acomprehensive lecture
on “Dissipative Particle Dynamics and Smoothed Dissi-
pative Particle Dynamics,” while Thomas lhle explored
the subtleties of “Multi-Particle Collision Dynamics”.
Alejandro Garcia gave an exhaustive lecture on the old-

Figure 1: Group photo of the participants of the meeting.
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er (but still useful and successful) “Direct Simulation
Monte Carlo Method”. In his lecture, Rafael Delgado-
Buscalioni discussed the development of advanced al-
gorithms for fluctuating hydrodynamics (grid-based
Navier-Stokes solvers) with emphasis on methods to
account for fluid-particle coupling. Finally, this pro-
gram was complemented by Ravi Prakash Jagadee-
shan's lecture on theoretical approaches to the devel-
opment of closure approximations for the dynamics of
polymer solutions with hydrodynamic interactions,
highlightingits applicationto nonlinear rheology. Allin
all, the school provided a unique chance for graduate
students and postdocs to learn about the field from
amongst the foremost practitioners.

Secondly, the workshop provided an opportunity
for exchange of new ideas and results, in terms of fur-
ther developments of the methods, their theoretical
foundations, as well as of their applications to intricate
problems in soft-matter dynamics. A highlight in new
method development was the talk by Robin Ball, who
invented an exciting new approach to the calculation
of hydrodynamic interactions by means of wavelets.
Further methodological advances were provided by
Aleks Donev, who discussed the coupling of Brownian
Dynamics to on-the-fly Stokes solvers. Theoretical
foundations were explored and refined in the talks by
Pep Espanol (relation between the theory of Brownian
motion and the concept of coarse-graining, with em-
phasis on interpolation schemes to couple "point” par-
ticles to grid solvers), Giovanni Ciccotti (rigorous theory
of Non-Equilibrium Molecular Dynamics and its rela-
tiontohydrodynamics),and Thomas Ihle (kinetictheory
for systems of active particles). There were several talks

on the new and emerging field of active particle sus-
pensions (by Suzanne Fielding, Holger Stark, Thomas
Ihle), while more traditional but still unresolved ques-
tionsinthesuspension dynamics of colloids, blood cells,
and star polymers were discussed by Marco Ellero, Mike
Graham, and Rafael Delgado-Buscalioni. Alexander
Wagner re-visited the topic of Lattice Boltzmann sim-
ulations of spinodal decomposition, with an outlook to
block copolymer systems, while Alejandro Garcia dis-
cussed intricate problems in the field of electrokinetics.
Piotr Szymczak presented his recent results on the equi-
librium conformations of aggregated chiral filaments,
and Tony Ladd investigated the formation of caves and
similar geological structures due to water flow. These
contributions highlighted the importance of hydrody-
namic fluctuations in soft-matter dynamics, and even
more the fact that the field of non-equilibrium hydro-
dynamicphenomenain soft-matter systemsisvastand
to a large extent still poorly understood.

All'in all, it was a highly enjoyable and instructive
meeting, and the organizers aim to run a similar con-
ference in a few years time.

[1] https://www.cecam.org/workshop-0-1208.html
[2] http://users.monash.edu.au/~rprakash/cecam2016/
home.html
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The XVIIt" International Congress on Rheology (ICR 2016)

KyoTo, JAPAN
AuGUST 8-13,2016

The international congress on rheology has been held
everyfouryears asthe largest event for rheologists world-
wide, and the XVIIth conference took place in Kyoto, Japan
from August 8 to 13, 2016, following the XVIth event in Lis-
bon in 2012. The signboard with the logo is shown in Fig-
ure 1. The chairman was Hiroshi Watanabe, Kyoto Univer-
sity (see Figure2)and lwasoneofthe secretaries. Thenum-
ber of participants was 807 consisting of 521 regular reg-
istrations, 226 students and 60 accompanying persons.
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The schedule of conference is shown in Table 1. The
entire program was organized in Kyoto Terrsa conference
hall located nearby the Kyoto main station. Although the
venueiswithinwalkingdistance of the station, inthe sum-
mer weather in Kyoto the way between hotels and the
venue was totally uncomfortable. In addition, the orga-
nizing committee was not allowed to prepare shuttle bus
service due to some restrictions of local government. The
committeeapologizesfortheinconvenience of attendees.
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