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Thirty Years, One Vision

High Performance Computing in Science and Engineering 2026

The 29t Results and Review Workshop of the HLRS, Oct. 7 - Oct. 8, 2026
at the High-Performance Computing Center Stuttgart, Nobelstrasse 19, 70569 Stuttgart

Agenda

Wednesday, October 7t", 2026

9:00 Welcome & Introduction
Prof. Dr.-Ing. Dr. h.c. Dr. h.c. Prof. E.h. Michael M. Resch
(Director of HLRS)

Session 1: CFD
Chairman: Prof. Dr.-Ing. Andrea Beck, University of Stuttgart

9:10 p0024249_SCC
Simulation of Laser-Induced Ignition under Flashing Conditions of an Experimental Rocket
Combustion Chamber
Christian Sessler, Jan Wilhelm Gé&rtner, and Andreas Kronenburg
Universitat Stuttgart, Institute for Reactive Flows

9:30 GCS-ANPIT_HLRS
Numerical Investigation of Transport-Driven Instabilities and Forced Acoustic Response in
Premixed Hydrogen-Air Slit Flames
Zin Shahin, Borja Pedro-Beltran, Matthias Meinke, and Dominik Krug
RWTH Aachen University, Aerodynamisches Institut

9:50 FS3D_HLRS
DNS of thixotropic jets
Rishi Dhar, David Gésele, Paul Saumet, Bernhard Weigand, and Kathrin Schulte
Universitat Stuttgart, Institut fir Thermodynamik der Luft- und Raumfahrt (ITLR)



10:10

10:30

10:50

11:10

11:30

11:50

13:10

13:30

hpcdg_HLRS

APU-Accelerated Large Eddy Simulation with the Discontinuous Galerkin Solver GALAXI
Spencer Starr, Anna Schwarz, Justin Du Plessis, Andreas Wanninger, Johanna Hintz, Rohan
Kaushik, Patrick Kopper, and Andrea Beck

University of Stuttgart, Institute for Aerodynamics and Gasdynamics (IAG)

Break

Session 2: CFD, Reactive Flows and Structural Mechanics
Chairman: Prof. Dr. Peter Bastian, Ruprecht-Karls-Universitat Heidelberg

SinRib_HLRS

Sinusoidal riblets for friction drag reduction

Stefano Cipelli, Davide Gatti, Maurizio Quadrio, and Bettina Frohnapfel
Karlsruher Institut fir Technologie (KIT), Institute of Fluid Mechanics

LaBoRESys_HLRS

Optimizing Electrochemical Energy Storage Systems with Lattice-Boltzmann Simulations
Benjamin Keller, Arnulf Latz, and Timo Danner

Deutsches Zentrum fir Luft- und Raumfahrt (DLR), Institut fir Technische Thermodynamik,
Computergestitzte Elektrochemie

p0020552_SCC

Lattice Boltzmann Methods for Locally Refined Wall-Modeled Large Eddy Simulations on
Heterogeneous High Performance Computers

Adrian Kummerlander, Leonardo Dorneles, Fedor Bukreev, Neale A. Watson, Johannes
Grafen, Marcio Dorn, and Mathias J. Krause

Karlsruher Institut fir Technologie

Lunch Break

Session 3: Physics
Chairman: Prof. Dr. Lars Pastewka, University of Freiburg

GCS-bmwgmk_HLRS

Muon Magnetic Moment

Z.Fodor et al.

Bergische Universitdt Wuppertal, Fakultat fur Mathematik und Naturwissenschaften,
Theoretische Physik

BNSMIC_HLRS

Microphysical Aspects of Binary Neutron Star Mergers

Luciano Rezzolla, Marie Cassing, Georgios Doulis, Christian Ecker, lvan Hernandez Garibay,
Keneth Miler, Carlo Musolino, Harry Ho-Yin Ng, Khalil Pierre, and Konrad Topolski

Goethe Universitat Frankfurt, Institut fir Theoretische Physik



13:50

14:10

14:30

14:50

15:10

15:30

15:50

16:10

16:20

Def-2-Dim_HLRS

Production of defects in two-dimensional materials under ion and electron irradiation:
insights from advanced first-principles calculations

M. Ghorbani-Asl, S. Kretschmer, R. Friedrich, T. Barnowsky, M. Jain, P. Santra, D. Kruklinskii,
and A. V. Krasheninnikov

Helmholtz-Zentrum Dresden-Rossendorf, Institute of lon Beam Physics

and Materials Research

p0023290_SCC

Progress in Nuclear Lattice Effective Field Theory

UIf-G. Meifner and Fabian Hildenbrand

Universitat Bonn und Forschungszentrum Julich, HISKP und IAS

Break

Session 4: Physics, Computer Science, Transport and Climate Research
Chairman: Prof. Dr. Lars Pastewka, University of Freiburg

GRILLIX_HLRS

Edge plasma turbulence simulations with GRILLIX

Andreas Stegmeir, Konrad Eder, and Wladimir Zholobenko

Max Planck Gesellschaft, Max-Planck-Institut fir Plasmaphysik

GCS_TOPIO_HLRS

Tools for Rapid and Efficient I/O for Exascale (TOPIO)

Arun Kumar Dwivedi, Safaa Diab, Patrick Vogler, Thomas Schwitalla, Andreas Ruopp,
and Thomas Bonisch

Universitat Hohenheim, Institut fir Physik und Meteorologie

MOSTex_HLRS

Improving the turbulent flux parameterization by extending the classic Monin-Obukhov
Similarity Theory

Marcus Breil and Benjamin Kérner

Universitat Hohenheim, Institut fir Physik und Meteorologie

pai00041_SCC

Al-Based Analysis of Encoded Dynamic Processes in Three-Dimensional Time-Lapse
Biomedical Microscopy

Nils Friederich, Lennart Hilbert, and Ralf Mikt

Karlsruhe Institute of Technology, Institute for Automation and Applied Informatics (IAl)
and Institute of Biological and Chemical Systems (IBCS)

Break

Poster Session



--- CFD ---

p0020560_SCC poster as PDF

Innovative Parallel Finite Element Methods on HoreKa

Wieners, Christian; Corallo, Daniele; Schneiderhan, David; Nguyen Pham, Hai Dang; Crocoll,
Michael; Dossin, Sam; and Stengel, Laura

Karlsruher Institut fir Technologie, Institute for Applied and Numerical Mathematics

GCS-Lamt_HLRS poster as PDF

DNS of compressible turbulent boundary layers on Hunter: GPU porting and performance
Abissan Sunthararajan, Jason Appelbaum, Leander Dintsch, Tobias Gibis,

and Christoph Wenzel

Universitat Stuttgart, Institut fir Aerodynamik und Gasdynamik (IAG)

GCS-MICE_HLRS

Simulation of Kolmogorov-scale bubbles interacting with homogeneous isotropic turbulence
Yuxing Peng, Julian Vorspohl, Matthias Meinke, and Dominik Krug

RWTH Aachen University, Aerodynamisches Institut

ctbctpf_HLRS

Thermally developing pipe flow and conjugate heat transfer

Jonathan Neuhauser, Davide Gatti, Alexander Stroh, and Bettina Frohnapfel
Karlsruher Institut fir Technologie (KIT), Institute of Fluid Mechanics

tsecmot_HLRS poster as PDF

Momentum transfer of riblets in the drag-increasing regime

Davide Gatti, Stefano Cipelli, and Bettina Frohnapfel

Karlsruher Institut fir Technologie (KIT), Institute of Fluid Mechanics

--- Reactive Flows ---

p0024863_SCC poster as PDF

Exploring Thermodiffusive Instabilities in Hydrogen Combustion on Supercomputers
Thorsten Zirwes, Feichi Zhang, and Dieter Stapf

Universitat Stuttgart, Institute for Reactive Flows and Karlsruher Institut fur Technologie,
Institute for Chemical Chemistry

--- Structural Mechanics ---

ANNdirect_HLRS

A machine learning approach to determine calibrated yield locus and yield curve parameters
for anisotropic sheet metals

Celalettin Karadogan, Patrick Cyron, Kerem Kayabay, Mathias Liewald, and Dennis Hoppe
Universitat Stuttgart, Institut fir Umformtechnik


https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0020560_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/GCS-Lamt_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/tsecmot_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0024863_poster.pdf

--- Physics ---

p0023330_SCC poster as PDF

Structured Photonic Materials with Properties on Demand

Thomas Sturges, Oliver Kuster, Jan David Fischbach, Markus Nyman, Marjan Krstic,
and Carsten Rockstuhl

Karlsruhe Institute of Technology, Institute of Theoretical Solid State Physics

p0022501_SCC

Hierarchical self-organization of supramolecular assemblies
Thomas Speck, Mira Mors, and Denis Dertli

Universitat Stuttgart, Institut fir Theoretische Physik IV

p0022320_SCC poster as PDF

Simulating radio emission of atmospheric extensive air showers for the Square Kilometre
Array on HoreKa

Tim Huege, Subhadip Saha, and Keito Watanabe

Karlsruhe Institute of Technology, Institute for Astroparticle Physics

mldft_HLRS poster as PDF

Machine Learning New Exchange Functionals For DFT

Santiago Rigamonti, Noah Hoffmann, and Claudia Drax|

Humboldt-Universitat zu Berlin, Mathematisch-Naturwissenschaftliche Fakultat,
Institut fir Physik

GCS-chiralphase_HLRS

QCD thermodynamics with chiral fermions

Sz. Borsanyi, Z. Fodor, A. Kotov, T. Kovacs, P. Kumar, and K. Szabo

Bergische Universitat Wuppertal, Fakultat fir Mathematik und Naturwissenschaften,
Theoretische Physik

--- Transport and Climate Research ---

p0022589_SCC poster as PDF

Applications of the ECHAM/MESSy Atmospheric Chemistry (EMAC) Model

From the polar boundary layer to the mid-thermosphere

Stefanie Falk, Ole Kirner, Monali Borthakur, Ariane Le Cardinal, Miriam Sinnhuber,
and Gerald Wetzel

Karlsruhe Institute of Technology, Institute of Meteorology and Climate Research
Atmospheric Trace Gases and Remote Sensing (IMKASF)

--- Computer Science ---

p0024023_SCC poster as PDF

SMARTI3: Scalable Robot Manipulation Learning through Simulation, Foundation Models,
and Interactive Feedback

Emiliyan Gospodinov and Gerhard Neumann

Karlsruher Institut fir Technologie, Institute for Anthropomatics and Robotics,

High Performance Humanoid Technologies (H2T)


https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0023330_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0022320_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/mldft_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0022589_poster.pdf
https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0024023_poster.pdf

p0022786_SCC

Document Analysis and Understanding

Yufan Chen, Omar Moured, and Rainer Stiefelhagen

Karlsruher Institut fir Technologie, Institute for Anthropomatics and Robotics

p0022785_SCC poster as PDF

Vision-Language Assistance

Junwei Zheng, Ruiping Liu, and Rainer Stiefelhagen

Karlsruher Institut fir Technologie, Institute for Anthropomatics and Robotics

p0022573_SCC

Action-Conditioned Multi-Step Diffusion World Models for Atari Environments
Zongyue Li, Xing Lyu, Sikuan Yan, Yunpu Ma, and Volker Tresp
Ludwig-Maximilians-Universitat Minchen, Informatik

--- Molecules, Interfaces, and Solids ---

SPECSY_HLRS

Spectro-electrochemistry for water splitting and CO; reduction

Holger Euchner

Universitat Tabingen, Institut fir Physikalische und Theoretische Chemie

18:20 Break

19:00 Social Event: Dinner at the Internationales Begegnungszentrum der Universitat Stuttgart
(IBZ Eulenhof, Robert-Leicht-Strape 161, 70569 Stuttgart)

Thursday, October 8", 2026

Session 5: Computer Science and Molecules
Chairman: Prof. Dr. Birgit Strodel, Forschungszentrum Julich & Heinrich-Heine-Universitat
Dusseldorf

9:15 DEFTD_HLRS
Modelling of anti-Frenkel defects in Sr2Fe04 - &: insights from DFT+U calculations
Yuri A. Mastrikov, Denis Gryaznov, Andrew Chesnokov, Guntars Zvejnieks, Maksim Sokolov,
Maija M. Kuklja, Rotraut Merkle, and Eugene Kotomin
Max-Planck Gesellschaft, Max-Planck-Institut fir Festkérperforschung

9:35 p0023855_SCC
Risk-averse Optimization in Random Materials: Algorithmic Advances and HPC Acceleration
Niklas Baumgarten, Marcel Koch, David Schneiderhan, Tim Schrader, and Robin Weif3
Universitat Heidelberg, Institut fur Mathematik

9:55 p0022229_SCC
On the Scalability of Distributed Random Forests
Katharina Flugel, Charlotte Debus, Markus Go6tz, Achim Streit, and Marie Weiel
Karlsruher Institut fir Technologie, Scientific Computing Center


https://fs.hlrs.de/projects/par/events/2026/review-ws-29/p0022785_poster.pdf

10:15

10:35

10:55

11:15

11:35

12:30

12:50

Break

Session 6: Computer Science, Molecules and Interfaces
Chairman: Prof. Dr. Birgit Strodel, Forschungszentrum Julich & Heinrich-Heine-Universitat
Dusseldorf

DiffNAS_HLRS

Diffusion Neural Architecture Search

Yize Sun, Hanzhang Ma, and Yunpu Ma
Ludwig-Maximilians-Universitat Minchen, Institut fir Informatik

p0020574_SCC

Towards a Physical Interpretation of Strain Gradient Plasticity Parameters via Continuum
Dislocation Dynamics and HPC Ensemble Simulations

Sing-Huei Lee and Katrin Schulz

Karlsruher Institut fir Technologie, Institut fir Angewandte Materialien - Zuverlassigkeit
und Mikrostruktur (IAM-ZM)

TBA

Lunch Break

Awarding of Golden Spikes of HLRS

End


https://www.hlrs.de/user-research/golden-spike-awards

