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Competence Center for Interfaces
and Surfaces-InterSurf

Functional and Responsive Interfaces at the Nanoscale
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SYLIVA SPELLER, INGO BARKE

he Competence Centre Inter-
Surf at the research build-
ing of the department LL&M
brings together activities
focused on the analysis and
targeted design of functional surfaces
and interfaces. Central to its work is
understanding the coupling of physical,
chemical, and biological structures at
the nanometre scale - particularly un-
der the influence of local stimuli such
as electric fields, mechanical forces,
and light. The goal is to develop active
interfaces that respond controllably to
their environment, enabling applica-
tions in medicine, sensor technology,
energy systems, and materials science.

Research Focus:

e Structure, dynamics, and function
of molecular and biofunctional
interfaces

¢ Transport processes at surfaces
(e.g., charge and exciton transport)

¢ Plasmon-exciton coupling in nano-
tructured molecule-metal composites

e Correlative microscopy to interco-
nect morphological, optical,
and electronic information

e Nanostructuring of molecular
layers for targeted control of light
and charge transport

e Cellular responses to structural,
chemical, and electrical properties
of materials

e Analysis of living cells at interfaces
using scanning ion conductance
microscopy (SICM)

Instrumentation:

e Atomic force microscopes (AFM, A
and D in the illustration) and
scanning ion conductance
microscopes (SICM, B), respectively

¢ Photoemission electron microscopy
(PEEM), see C

¢ Electron microscopy (D) and optical
fluorescence techniques

¢ Nanostructuring via nanosphere
lithography and ultrashort pulse
lasers

e Systems for electrokinetic and
optical surface characterisation

Technology Transfer and Third-Party
Funded Projects:

InterSurf is embedded in national and
international research consortia. Within
the Collaborative Research Centre (CRC)
1477 LiMatl, plasmon-coupled molec-
ular networks are studied to generate,
control, and visualise exciton transport
at the nanoscale. Time-resolved optical
and photoelectron-based microscopy
techniques are used to analyse diffusive
and ballistic transport processes, with
the long-term aim to develop novel con-
cepts for energy- and signal-conducting
nanostructures. Additionally, the center
investigates the effect of material sur-
face charges on cellular behaviour with-
in the CRC 1270 ELAINE - for instance
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via nanoscale SICM measurements —

and contributes to DLR projects charac-

terising space-induced surface charg-
ing. Developed methods are applied
in medical technology, aerospace, and
functional materials research.

Future Perspectives:

InterSurf aims to expand its expertise
in switchable and bhiohybrid interfaces.
Key priorities include integrating plas-
monic nanostructures with molecular
layers, enabling direct interaction with

living cells, and developing smart, stim-
uli-responsive surfaces. The close align-

ment of experimental methods with
simulation-based approaches strength-
ens the Centre’s role as an interdisci-
plinary platform for interface research
within the Department LL&M. @

Selected Publications:

1. E. Lieberwirth et al., Beilstein J. Na-
notechnol. 16, 951 (2025), https://doi.
0rg/10.3762/bjnano.16.73

2. M. Wendt et al., ]. Space Weather
Space Clim. 14, 18 (2024), https://doi.
0rg/10.1051/swsc/2024019

3. A. Skorska et al., Cell. Mol. Life Sci. 79,
149 (2022), https://doi.org/10.1007/
$00018-022-04196-3

4.C. Voelkner et al., Beilstein . Nano-
technol. 12, 242 (2021), https://doi.
0rg/10.3762/bjnano.12.20

5.K. Oldenburg et al., ]. Phys. Chem.

C 123, 1379 (2018), https://doi.
0rg/10.1021/acs.jpcc.8b08928
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Hybrid biomaterials for medical devices

Figure 1: SEM micrograph of a hybrid polymer/metal rod with a solid
magnesium core and nanofibrous PLLA covering.

The Institute for Biomedical Engineering (IBMT) as part of Rostock University
Medical Center has a long-standing research tradition in the fields of biomate-
rials and implant technology. As a bridging institute between medicine, engi-
neering and natural sciences, IBMT is an environment for biomedical teamwork
together with LLM partners, medical professionals and industry.

Current applied research and product development focus on hybrid biomaterials
for innovative medical devices and processes: (i) covered stents and absorbable
scaffolds, (ii) electrospun nonwovens for medical devices, (iii) materials and de-
vices for ophthalmic application, and (iv) Eustachian tube stents for otolaryngo-
logic application. Technological innovations cover implant-based local drug de-
livery systems and surface modifications for responsive functionalized implants.

Temporary bioresorbable metal, polymer, and hybrid implants aim to enable
next-generation diagnostic and therapeutic functions. see Fig. 1.

Following the 3R principle, in vitro cell culture systems accelerate develop-
ment and reduce animal testing. Animal suffering is reduced through a combina-
tion with compact small animal biocompatibility models.

Flexible electronics arise from advanced chemical processing, enabling biosignal
monitoring via biocompatible electrodes.

IBMT is aiming at participative technology development, integrating
perspectives of developers and medical professionals, as well as systems and
innovation researchers. Current regulatory challenges in clinical transfer of
medical device/pharmaceutical combination products are being addressed by
close academic/industry collaboration and thorough testing layouts in certified
environments.
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Molecular and Structural Insights

from Atoms to Materials — * A

—-—

BRUKER
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BJORN CORZILIUS, RALF LUDWIG AND SVEN GRUNDMANN

he Competence Center Mag-
netic Resonance (MagRes) is
an integral part of the Life,
Light & Matter (LL&M) re-
search building and provides
a central platform for the molecular
characterization of solid and liquid sys-
tems. The focus is on solid-state NMR
for the structural analysis of materials,
including dynamic nuclear polarization
(DNP) for signal amplification, nuclear
spin relaxometry for the investigation
of molecular dynamics over long time
scales in complex mixtures, electron
paramagnetic resonance (EPR) spec-
troscopy for the investigation of sys-
tems with unpaired electrons, and
magnetic resonance imaging (MRI) for
imaging and three-dimensional data
acquisition in flowing media.

The aim is to gain a profound under-
standing of the relationship between
molecular structure, dynamics, func-
tion, and macroscopic material proper-
ties—as a basis for the targeted devel-
opment and optimization of functional
materials in areas such as catalysis,
energy storage, and medical technology.
Furthermore, special methods are being
developed at the Competence Center
MagRes to better understand molecular
function at the atomic level and thus
to elucidate complex processes, e.g., in
biomolecular systems or heterogeneous
catalysts.

Key Research Areas:

e Characterization of catalytic
reactions and surface processes

e Functionalization and structural
elucidation of novel materials

¢ Dynamics in ionic liquids and
electrochemical systems

e Analysis of glass transitions and
relaxation processes in polymers

e Structure-dynamics correlations in
soft matter, colloids, and porous
materials

e Surface NMR with NMR with
Dynamic Nuclear Polarization (DNP)

¢ Method development for site-specific
signal amplification using DNP

» Method development for high-
precision measurements of various
fluid mechanics parameters in
turbulent flows using nuclear
magnetic resonance imaging.

Instruments:

* 400 MHz solid-state NMR spectro-
eter with magic angle spinning (MAS)

* 263 GHz DNP for MAS NMR signal
amplification

* 42 MHz fast field cycling (FFC)
relaxometer with 3 T (128 MHz)
extension

* 9 GHz continuous wave (cw) EPR
spectrometer (in the Physical
Chemistry extension building)

e Clinical 3 T whole-body MRI
scanner with fluid mechanics
laboratory equipment (in the MRI
Flow Lab, Faculty of Mechanical
Engineering and Marine Technologies)

Transfer and third-party

funded projects:

The competence center MagRes is
involved in a wide range of national
and international third-party funded
projects, particularly in the areas of
method development, structural biol-
ogy, materials development, catalysis
research, sustainable energy systems,
and medical technology. The methods
developed to elucidate molecular struc-
ture-property relationships are applied
in collaborations with industry and
research partners and contribute to the
development of sustainable materials
and innovative diagnostic procedures.

Perspectives:

With the expansion of the DNP in-
frastructure and participation in the
Transregio Collaborative Research
Center TRR 386, the center has further
strengthened its position as a central
platform for high-resolution molecu-
lar analysis in the Department LL&M.
In the future, the focus will be, besides
others, on the development of highly
specific methods for selective signal
amplification using DNP, in particular
for researching dynamic processes in
materials and biological systems. ®
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Competence Cener for Optical Microscopy
and Spectroscopy MicroSpec

Time-Resolved and High-Resolution Imaging of Dynamic Systems

STEFAN LOCHBRUNNER, SIMONE BALTRUSCH

he Competence Centre of Op-  Instruments

tical Microscopy and Spec- 1. Fluorescence lifetime imaging

troscopy (MicroSpec) in the microscope

Life, Light & Matter (LL&M) 2. Multi-photon microscope

research building investi- 3. Laser system for ultrashort, analysis and real-time observation of
gates biological systems, functional high-energy pulses molecular processes, for example in cell
materials, and nanostructures using 4. Pump-probe setup for femtosecond  biology or functional materials. In
optical high-resolution microscopy and spectroscopy cooperation with industrial partners
time-resolved spectroscopy. The focus 5. Zeiss Versa 730 X-ray Microscope and non-university institutions, the
is on light-induced, molecular and sub- centre contributes to the development
cellular processes, whose dynamics and  Transfer and third-party of new imaging techniques, the elucida-
interactions are imaged and analysed funded projects tion of reaction mechanisms, and the
with highest precision. At the same MicroSpec is contributing to numerous  development of medical applications.
time, new microscopy and spectroscopy  interdisciplinary collaborative research
methods are also being developed. projects, i.e. to the collaborative re-

The goal is to elucidate the underly-  search centre SFB 1477 'Light-Matter

2943 'Spectroscopic tools for challeng-
ing reduction reactions - catalytic
coupling of CO2' (SPECTRE). The
developed methods enable in-situ

Perspectives
In the future, the centre will continue

ing molecular mechanisms and thereby  Interactions at Interfaces' (LiMatI), the to expand its expertise in the field of
time-resolved and imaging techniques

- in particular by combining various mi-
croscopic methods for correlative analy-
ses and by developing imaging methods
with high temporal resolution. @

to gain new insights for applicationsin international graduate school IRTG
energy and catalysis research, materials 2676 'Imaging quantum systems:
science, and biomedicine. The centre photons, molecules, materials' (IQS)
actively promotes interdisciplinary and the research training group GRK
method integration and offers access to
innovative high-end techniques in op-
tical microscopy and spectroscopy for
users from various disciplines.

Key Research Areas

e Light-induced processes in molecu-
lar nanostructures and materials

e Interaction between proteins and
metabolic components

e Molecular mechanisms in
photocatalysis in the context of
renewable energy research

e Subcellular and molecular changes
in aging processes

e New imaging methods
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Fig. 1. Research
laboratories of the
Competence Center
MassSpec. Left:
Self-developed
demonstrator of a
high-resolution
Orbitrap mass spec-
trometer for field
deployment (AerOrbi);
Right: Ion mobility
mass spectrometer
(Bruker timsToF flex)
coupled with liquid
chromatography.

el

Competence Center for Mass

Spectrometry-MassSpec

Unravelling Complex Mixtures at the Molecular Level
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CHRISTOPHER RUGER, RALF ZIMMERMANN

he Competence Center

for Mass Spectrometry

(MassSpec) is part of the

research building LLM and

constitutes a central analyt-
ical platform within the department. It
integrates methodological and techno-
logical expertise in the field of high-res-
olution chemical analytics, thereby con-
tributing significantly to the research
profile in environmental, materials, and
life sciences. Complex mixtures of or-
ganic compounds can be investigated at
the molecular level through the syner-
gistic combination of different analyti-
cal techniques. This enables research-
ers to gain deeper insights into chemi-
cal, biochemical, and physicochemical
processes, to appropriately adapt them,
or to develop intelligent models.

A particular focus lies on the inves-
tigation of aerosol particles and mate-
rials relevant to the energy transition.
In aerosol research, the interaction of
nanoparticles with biological systems
is of central importance. For assessing
the toxicological response of a biolog-
ical system, such as exposed lung cell
models, detailed knowledge of chemi-

cal composition is crucial. Close col-
laboration with the life sciences and
medicine is therefore emphasized. In
the field of energy research, recycling
processes for the circular economy
and novel energy carriers, such as
bio- or plastic pyrolysis oils, are in the
spotlight. Especially for understanding
technical conversion and transforma-
tion processes, high-resolution mass
spectrometry proves to be of inestima-
ble value.

To address these diverse challeng-
es, both established commercial mass
spectrometric methods and innovative
analytical approaches are applied. Par-
ticularly in the field of high-resolution
mass spectrometry, the Competence
Center has gained international recog-
nition. Its laser-based ionization tech-
niques, applied under vacuum or at-
mospheric conditions, are considered
world-leading. Likewise, the coupling
of separation and sample introduc-
tion techniques, such as liquid chro-
matography and thermal analysis, is
continuously advanced. This ongoing
adaptation of instrumental capabilities
serves as a feedback mechanism to the

evolving requirements of complex re-
search fields and application areas

Research Priorities:

e Chemical characterization of
complex molecular systems

e Analysis of particles and aerosols in
the context of environment and
health

e Investigation of technical processes
in recycling and conversion processes

¢ Petroleum analytics and energy-
transition materials, such as
bio- and plastic pyrolysis oils

e Application of high-resolution mass
spectrometry and advanced data
processing

e Method development for
laser-based ionization techniques

Instrumental Facilities:

The Competence Center MassSpec is
equipped with a broad range of modern
mass spectrometers for the comprehen-
sive chemical analysis of complex or-
ganic mixtures. Key focus areas include
high-resolution mass spectrometry (Fig.
2) and in-house developed mass spec-
trometers designed for field deploy-
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ment in environmental research and for
the study of technical processes (Fig. 1).
Across four laboratories, the following
systems are available:

o Ultra-high-resolution mass spec-
trometer (R > 500,000, Bruker
FT-ICR with 7T superconducting
magnet) and high-resolution mass
spectrometer (R » 100,000, Thermo
Fisher Orbitrap Velos) for molecular
analysis of the most complex sample
matrices

High-resolution mass spectrometer
with ion mobility (Bruker timsToF
flex, R » 30,000) for the analysis

of complex mixtures and compre-
hensive structural characterization
using fragmentation techniques and
ion mobility

Various gas and liquid chromato
graphs for mass spectrometric
coupling

Highly sensitive (ppt-ppb level)
tandem mass spectrometer

(Triple Quad) for targeted analyses
Several ns- and fs-laser systems for
time-resolved desorption and ioniza-
tion of solid, evaporated liquid,

or gaseous samples

Thermal analysis coupled to
high-resolution mass spectrometry
for the investigation of highly
viscous and solid materials up

to 1100 °C

Multiple single-particle mass
spectrometers for real-time aerosol
analysis

e Time-of-flight mass spectrometers
with variable pressure stages for
tailored laser ionization

Technology Transfer and

Third-Party Projects:

The analytical methods developed at
the Competence Center are applied
both in fundamental research and in
application-oriented contexts, such as
environmental analytics, aerosol re-
search, materials diagnostics, and med-
ical technology. Collaborations extend
to non-university research institutions
and industrial partners, particularly in
the development of analytical strategies
for complex samples and reactive ma-
terials. Economic transfer of methods is
facilitated through close collaboration
with the spin-off company Photonion
GmbH as well as through applications
at industrial partners, including Bruker
Daltonics, TotalEnergies S.A., and Inno-
Las Laser GmbH.

Perspectives:
The further development of unique
laser-based ionization techniques is a
central future goal. These techniques,
applied either under vacuum or at-
mospheric conditions, enable tailored
analysis of target compounds, allowing
important classes such as polycyclic
aromatic hydrocarbons (PAHS) to be de-
tected even in highly complex mixtures
and at trace concentrations.

With the installation of an ion mobhil-
ity mass spectrometer (Bruker timsToF

Fig. 2. Ultra-high-resolution Fourier Transform Ion Cyclotron Resonance
Mass Spectrometer (FT-ICR MS) with 7 T superconducting magnet
(Bruker Solarix).
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flex, Fig. 1) in 2024, a routine system

in omics research (proteomics, metab-
olomics, glycomics), the Center has
consolidated its perspectives for medi-
cal and life science applications. Initial
collaborations with University Medicine
(Prof. Oswald) and Biochemistry (Prof.
Nowaczyk) have already been success-
ful. In cooperation with the life sciences
(Prof. Andreas Richter), a new liquid
chromatography-mass spectrometer
will further expand the Center’s capac-
ity for highly sensitive analyses. In this
context, interdisciplinary collabora-
tions on plant-aerosol interactions are
also being pursued.

The Competence Center actively
seeks to strengthen its role in materi-
als research, particularly in the fields
of recycling and energy materials. This
expertise, combined with state-of-the-
art instrumentation, is expected to
integrate the field of materials science
more strongly into local, national, and
international cooperation projects.

The Competence Center for Mass

Spectrometry therefore serves as an ide-

al hub for the Interdisciplinary Faculty,
the University of Rostock, and the re-
search landscape of Mecklenburg-West-
ern Pomerania at large, offering com-
prehensive analytical capabilities for a
broad spectrum of complex materials.
Its modern facilities, enhanced by in-
house instrument developments, allow
the analysis of virtually any gaseous,
liquid, or solid organic mixture. ®

References:

Aerosol Sciences

Schneider, E., et al. Commun Earth
Environ 2024, 5, 137, DOI: 10.1038/
$43247-024-01304-y.

Schneider, E., et al. Environ Sci Process
Impacts 2024, 26, 1295-1309,

DOI: 10.1039/D4EMO0106K.

Laser Ionization and Method
Development

Etscheidt, F., et al. Anal Chem 2024,

97, 676-685, DOI: 10.1021/acs.
analchem.4c05040.

Recyling and Circular Economy
Backens, S., et al. Sci Rep 2025, 15,
27647, DOI: 10.1038/541598-025-13375-8.
Friederici, L., et al. Waste Management
2024, 173, 10-21, DOI: 10.1016/].
wasman.2023.11.002.
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Scientific Advisory Board

The Scientific Advisory Board supports the strategic orientation and interdisciplinary development of the
Department Life, Light and Matter. Its members contribute expertise from physics, chemistry, materials
science, and life sciences to strengthen the department’s research profile and international visibility.

Prof. Dr. Matthias Driess

* Professor of Metallorganic / Inorganic Materials,
Technische Universitat Berlin

» Scientific Director of the Chemical Invention Factory (CIF)

« Scientific Director of the joint laboratory of UniCat & BASF
(BasCat)

Prof. Dr. Alexander Heisterkamp

* Professor, Institute for Quantum Optics, Leibniz Universitat
Hannover

» Member of the Scientific Board of Directors, Laser Zentrum
Hannover e. V.

* Chairman of the Board of NIFE - Lower Saxony Center for
Biomedical Engineering, Implant Research and Development

Prof. Dr.-Ing. Eckhard Quandt

* Professor of Inorganic Functional Materials,
Christian-Albrechts-Universitat Kiel

» Vice President for Research, Academic Infrastructure
and Transfer, University Kiel

» Members of the steering board of the Collaborative
Research Centre 1261 “Magnetoelectric Sensors”.

» Member of acatech

Prof. Dr. Petra Rudolf

» Em.Professor of Experimental Solid State Physics
* Former Dean of Graduate Studies, University of Groningen

Prof. Dr. Dr. hc. mult. Sebastian M. Schmidt

« Scientific Director, Helmholtz-Zentrum Dresden-Rossendorf
* Professor of Quantum Statistics of Strongly

Correlated Systems, TU Dresden
* Vice President of the Helmholtz Association

(Research area: Matter)
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Through their strategic advice, the members of the Advisory Board play a key role in guiding the department’s long-term

development and fostering interdisciplinary collaboration.

Applied Research at the Ocean Technology Campus

The Ocean Technology Campus Rostock is a cluster of businesses and

institutions, combining research and industry in ocean science. Located in the fish-
ing harbour of Rostock with close proximity to the Baltic Sea, the Ocean Technolo-
gy Campus Rostock strives to create an innovation ecosystem where ideas can
flourish. The campus’ cutting-edge projects showcase a variety of developing tech-
nologies and services- from utilising artificial intelligence for probabilistic digital

twins to building an underwater communication network.

One of its projects- OTC-ChemTracer- is concerned with developing an innova-
tive measurement system using membrane inlet photoionization mass spectrome-
try (MI-PIMS) to detect pollutants and biological markers in seawater in real time.
The system not only identifies substances but also locates their sources using
concentration gradients and flow data. The planned system combines several key
components such as a size-optimized mass spectrometer with high sensitivity, a
membrane inlet unit that selectively extracts target analytes from the water, and
multiple ionization methods (REMPI, SPI, EI) for flexible analysis of various sub-
stance classes. Further components include hyper-fast gas chromatography for
rapid separation of complex mixtures and software with real-time data process-
ing, integrated with flow and geospatial data. This technology enables detection
limits in a lower ng/L range - a crucial step for reliably locating even the smallest

amounts of pollutants.

With a wide range of possible applications, this measurement system can be used for environmental monitoring (e.g. oil spills or
pipeline leaks), ecological tracking, detecting underwater munitions and chemical agents, and support scientific research and
emergency operations. The collected data can also support marine data banks for citizen science purposes. OTC-ChemTracer involves
highly-skilled partners such as the Chair of Analytic Chemistry at the University of Rostock processing data, developing membrane

technology, and testing, and Photonion GmbH.

Universitdt Rostock

Members: The members of the Department Life, Light and Matter represent a interdisciplinary community of researchers from

Additions

physics, chemistry, materials science, and life sciences. Together, they advance the department’s mission to foster innovation through
collaboration and to explore the interfaces between disciplines.
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Name

Bader, Rainer
Baltrusch, Simone *
Barke, Ingo

Bauer, Dieter
Beller, Matthias
Beweries, Torsten
Bokareva, Olga
Boldt, Klaus
Buchholz, Bert
Corzilius, Bjorn *
David, Robert *
Engel, Nadja
Fennel, Thomas
Frank, Marcus *
Grabow, Niels *
Grundmann, Sven
Hage, Boris
Hagemann, Martin
Hanke, Frederike
Jonitz-Heincke, Anika
KeBler, Olaf *
Klinke, Christian *
Kluess, Daniel
Kockerling, Martin
Kéhling, Riidiger
Korn, Tobias

Kragl, Udo *
Kraus, Dominik
Kiihn, Oliver
Leinweber, Peter
Lochbrunner, Stefan *
Ludwig, Ralf
Lutter, Christopher

Meiwes-Broer, Karl-Heinz *

Miiller, Karsten
Neymeyr, Klaus
Nowaczyk, Marc
Peters, Kirsten
Peters, Rigo
Pospech, Jola

Piitzer, Brigitte
Redmer, Ronald
Reinhard, Friedemann *
Richter, Andreas
Schulz, André

Seitz, Hermann *
Speller, Sylvia *
Stachs, Oliver *
Szameit, Alexander
Tiggeshdaumker, Josef
Uhrmacher, Adelinde
van Rienen, Ursula
Verevkin, Sergej
WeiBgraber, Philipp
Zeller-Plumhoff, Berit *
Zimmermann, Ralf *

Research Area

Biomechanics and Implant Technology

Medical Biochemistry and Molecular Biology
Physics of Surfaces and Interfaces

Quantum theory and many-particle systems
Applied Homogeneous Catalysis

Modern Concepts in Molecular Catalysis
Modeling of Metal Complexes during Catalytic Reactions
Physical Chemistry - Photonic Nanomaterials
Piston Engines and Internal Combustion Engines
Solid-state NMR and Dynamic Nuclear Polarization
Regenerative Medicine in Cardiac Surgery

Oral and Maxillofacial Plastic Surgery
Strong-Field Nanophysics

Electron Microscopy Centre

Biomedical Engineering

Fluid Mechanics

Experimental Quantum Optics

Plant Physiology

Neuroethology

Cell Biology and Tissue Regeneration

Materials Science

Nanostructures and nanomaterials

Biomechanics and Implant Technology
Solid-State Chemistry

Neuroscience

Two-dimensional crystals and heterostructures
Industrial Chemistry

High Energy Density Physics

Molecular Quantum Dynamics Group

Soil Science

Dynamics of Molecular Systems

Physical and Theoretical Chemistry

Prevention in the Musculoskeletal System and Sports Orthopedics
Clusters and Nanostructures

Technical Thermodynamics

Numerical Mathematics

Biochemistry

Cell Biology

Applied Laser Technologies (company SLV MV)
Catalytic Functionalizations

Experimental Gene Therapy and Cancer Research
Statistical Physics

Quantum Technology

Physiology of Plant Metabolism

Biomaterials in Ophthalmology

Microfluidics

Physics of Surfaces and Interfaces

Experimental ophthalmology

Experimental Solid-State Optics

Clusters and Nanostructures

Modeling and Simulation Methods and Applications
Electromagnetic Field Theory

Physical and Theoretical Chemistry, Chemical Thermodynamics
Lightweight Design

Data-Driven Analysis and Design of Materials
Analytical Chemistry
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Members of the LLM Board are indicated with an asterisk.
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