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MedeA VOTCA

Forcefields Beyond Atomistic Simulations

At-a-Glance

The MedeA®! VOTCA interface provides ac-
cess to the Versatile Object-oriented Toolkit for
Coarse-graining Applications (VOTCA)? from
MedeA. VOTCA is a coarse-grained modeling
package, which focuses, among other things,
on the development of systematic coarse-
graining techniques. The interface makes
it possible to use the coarse-graining toolkit
(VOTCA-CSG) to create coarse-grained force-
fields from atomistic molecular dynamics sim-
ulations by using iterative Boltzmann inversion
or force matching.

Key Benefits

» Derive mesoscale forcefields from
atomistic simulations with precision

» Develop custom forcefields tailored to
your specific materials and systems

» Execute large-scale simulations in MedeA
LAMMPS across time and length scales
beyond atomic-level modeling

Move seamlessly from atomistic
to mesoscale simulations

The Versatile Object-Oriented Toolkit for Coarse-
Graining Applications (VOTCA) has gained
widespread adoption across computational
chemistry, molecular simulation, and multiscale
modeling communities. This toolkit emphasizes
coarse-graining methodologies and property
prediction spanning multiple length scales,
particularly in soft matter research, organic semi-
conductor development, and various materials
design projects.

" MedeA and Materials Design are registered trade-
marks of Materials Design, Inc.
2 http://www.votca.org/
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Fig. 1: Interactions in a mesoscale forcefield

Key Features

 Specialized for Coarse-Graining

— Provides systematic methodologies for
deriving coarse-grained models from
atomistic simulations

— Implements multiple coarse-graining
algorithms (e. g., Iterative Boltzmann
Inversion, Force Matching)

— Facilitates transferability and accuracy of
coarse-grained forcefields

» Multiscale Modeling

— Bridges atomistic and mesoscopic scales
within a unified framework
— Allows fluid transitions between detailed
molecular models and coarse-grained
representations
* Integrated Workflows

— Automates the workflow from atomistic
simulations to coarse-grained
parameterization and validation

— Offers comprehensive tools for analyzing
structural, thermodynamic and dynamic
properties

— Interfaces seamlessly with MedeA
LAMMPS

* Community and Documentation

— Actively developed by an international
research community

— Well-documented with tutorials, examples,
and validation cases

— Extensively cited and established within
computational chemistry and soft matter
fields

» Performance and Parallelization


http://www.votca.org/

— Optimized for high-performance computing Find Out More
environments

— Scales efficiently with large systems and To expand your knowledge of VOTCA, consider
long simulations these foundational papers:
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* MedeA LAMMPS
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