
Marcel Reutzel: New
professor at our

Department!

Marcel Reutzel (University Göttingen) has accepted the
offer for a W2 professor position at the Department of
Physics and will start his new group “Experimental Surface
Physics of Quantum Materials” from April 1, 2025. He
succeeds Prof. Peter Jakob, who will retire at the end of
September 2025. The research of Marcel Reutzel focusses
on the experimental analysis of ultrafast electron transfer
processes in 2D materials by combining fast laser
spectroscopy with momentum resolved photoemission
electron microscopy. He will initially start his activities in
the laboratories of the former AG Höfer and will move to
the Lahnberge from 2028.
          ________________________________________

Marcel Reutzel (Universität Göttingen) hat den Ruf auf eine
W2-Professur am Department für Physik angenommen und
wird ab dem 1. April 2025 seine neue Arbeitsgruppe
„Experimentelle Oberflächenphysik von Quanten-
materialien“ aufbauen. Er tritt damit die Nachfolge von
Prof. Peter Jakob an, der Ende September 2025 in den
Ruhestand geht. Die Forschung von Marcel Reutzel
konzentriert sich auf die experimentelle Analyse
ultraschneller Elektronentransferprozesse in 2D-
Materialien durch die Kombination von schneller
Laserspektroskopie und impulsaufgelöster Photo-
emissionselektronenmikroskopie. Er wird seine Tätigkeit
zunächst in den Labors der ehemaligen AG Höfer
aufnehmen und ab 2028 auf die Lahnberge wechseln.

Physik am Samstagmorgen

The popular lecture series "Physik am Samstagmorgen"
has started again in this winter term. In four lectures (given
by Heinz Jänsch, Gesa Helms, Jens Güdde, and Reinhard
Noack) exciting effects related to everyday phenomena will
be presented. The lectures are taught for everyone
interested in physics. Pre-knowledge or even a graduation
is physics is not neccessary, as the presentations will be
easy to understand for everyone and will be supported by
vivid experiments. In this term, the lectures will be about
gravitation, electricity, the riddle of the electron and
quantum physics. All lectures will take place in the great
lecture hall in Renthof 5 and all presentations will be given
in German. We are looking forward to welcoming all of you
as well as your family, friends and neighbours!
          ________________________________________

Wir freuen uns, den Start unserer beliebten Vortragsreihe
Reihe „Physik am Samstagmorgen“ ankündigen zu können.
In vier Vorträgen (Heinz Jänsch, Gesa Helms, Jens Güdde
und Reinhard Noack) werden spannende Effekte aus
Alltagsphänomenen vorgestellt. Die Vorlesungen richten
sich an alle die sich für Physik interessieren. Vorkenntnisse
oder gar ein oder gar ein abgeschlossenes Physikstudium
sind nicht erforderlich, da die Vorträge sind für jedermann
leicht verständlich und verständlich sind und durch
anschauliche Experimente unterstützt werden. In diesem
Semester werden die Vorlesungen über Gravitation,
Elektrizität, das Rätsel des Elektrons und Quantenphysik
gehalten. Alle Vorlesungen finden    im großen Hörsaal des
Renthof 5 statt und die Vorträge werden in deutscher
Sprache gehalten. Wir freuen uns darauf jeden von Ihnen
sowie Ihre Familie, Freunde und und Nachbarn!

read more

Physics Christmas Party

The physics student council is organizing a Christmas party
on 13 December 2024. All members of the department are
cordially invited! The party starts at 4 pm in the seminar
room / small lecture hall in Renthof 5. In order to be able to
prepare a buffet, we ask everyone to register in the linked
table. Furthermore, we would like to do a scrap gi�
exchange, so please bring a wrapped gi� if you are
interested. We are always open to questions and
suggestions at fachscha�@physik.uni-marburg.de. We look
forward to seeing you!
          ________________________________________

Die Fachscha� Physik organisiert eine Weihnachtsfeier am
13. Dezember 2024. Alle Mitglieder des Fachbereichs sind
herzlich eingeladen! Die Feier beginnt um 16 Uhr im
Seminarraum / kleinen Hörsaal im Renthof 5. Um ein Buffet
anrichten zu können, bitten wir alle, sich in der verlinkten
Tabelle einzutragen. Des Weiteren möchten wir
Schrottwichteln machen.    Bringt daher bitte bei Interesse
ein verpacktes Geschenk mit. Wir stehen jederzeit unter
fachscha�@physik.uni-marburg.de für Fragen und
Anregungen offen. Wir freuen uns auf euch!

table

Department adminstration
under one roof

All administrative sections of the Department of Physics
have moved into the building Mainzer Gasse 33, a charming
villa built in the 1920s. While the Examination Office and
the Dean’s Office have been located in the building since
mid-September, the administrative section in charge of
finances and personnel (Wirtscha�sverwaltung), moved in
in mid-October. All offices are located in newly renovated
rooms on the ground floor, which, as some of you might
remember, used to house the departmental library. With its
creaking parquet floors and large windows that offer a
picturesque view of the roo�ops of the Oberstadt on the
east side, the new location provides a friendly and quite
working environment. The administrative staff will benefit
above all from the short distances, which allow for easier
and more efficient communication. The building also
houses a larger meeting room equipped with modern
technology for the meetings of the various departmental
committees, e.g. the Fachbereichsrat, and a smaller one for
more casual meetings.
          ________________________________________

Der lange geplante Umzug aller Verwaltungsbereiche des
Fachbereichs Physik konnte in diesem Herbst endlich
umgesetzt werden. Während Dekanat und Prüfungsbüro
bereits seit Mitte September im Gebäude Mainzer Gasse 33
zu finden sind, ist im Oktober auch die Wirtscha�s-
verwaltung dort eingezogen. Alle Büros befinden sich in
neu renovierten Räumen im Erdgeschoss des Gebäudes, in
dem sich früher, manch eine*r erinnert sich vielleicht noch
daran, die Fachbereichsbibliothek befand – ein Arbeits-
umfeld, das mit den knarrenden Parkettböden und den
großen Fenstern, die auf der Ostseite den Blick auf die
Dächer der Oberstadt eröffnen, einen besonderen Charme
verströmt. Profitieren werden die Verwaltungs-
mitarbeiter*innen aber vor allem von den kurzen Wegen,
die einen schnellen Austausch zwischen den verschiedenen
Bereichen ermöglichen, ein Umstand der auch den
Studierenden und Mitarbeiter*innen des Fachbereichs zu
Gute kommen sollte. Neben den Büroräumen steht im
Erdgeschoss ein mit moderner Technik ausgestatteter
Sitzungsraum zur Verfügung, in dem u. a. die Gremien-
sitzungen des Fachbereichs stattfinden, und ein kleiner
Besprechungsraum.  

PeroLab in operation
(AG Goldschmidt)

Exactly 3 years a�er the start of Prof Goldschmidt's Solar
working group, PeroLab - the central laboratory
infrastructure of the working group - was put into operation
in November 2024. Perovskite solar cells can now be
produced and characterised in detail there. Three glove
boxes with a nitrogen atmosphere, a system for atomic
layer deposition and numerous fume hoods are available
for production. In 2025, these capabilities will be
supplemented by a vapour deposition system, a sputtering
system and robot-assisted processing. Some of the
gloveboxes are equipped with laminar flow and air
conditioning. A range of electrical and optical methods are
available for characterisation. Accelerated ageing
measurements can also be carried out. The laboratory
space totalling 250 m2 is located in the chemistry building
on the Lahnberge and is equipped with supply air filtration,
temperature and humidity control.
          ________________________________________

Exakt 3 Jahre nach dem Start der AG Solar von Prof.
Goldschmidt ist im November 2024 mit dem PeroLab die
zentrale Laborinfrastruktur der AG in Betrieb genommen
worden. Jetzt können dort Perowskitsolarzellen hergestellt
und eingehend charakterisiert werden. Zur Herstellung
stehen drei Handschuhboxen mit Stickstoffatmosphäre,
eine Anlage zur Atomlagenabscheidung und zahlreiche
Abzüge zur Verfügung. Im Jahre 2025 werden diese
Fähigkeiten durch eine Aufdampfanlage, eine
Sputteranlagen, und Roboter gestützte Prozessierung
ergänzt werden. Die Handschuhboxen sind teilweise mit
Laminar-Flow und Klimatisierung ausgestattet. Zur
Charakterisierung stehen eine Reihe von elektrischen und
optischen Methoden zur Verfügung. Auch beschleunigte
Alterungsmessungen können durchgeführt werden. Die
insgesamt 250 m2 Laborfläche befinden sich im Chemie-
Gebäude auf den Lahnbergen und sind mit Zulu�filterung,
Temperatur- und Feuchtekontrolle ausgestattet.

The long night of science

The Long Night of Science, organized by the biology,
chemistry and physics student councils, took place on 15
November. In the packed lecture hall on the Lahnberge, we
were able to learn a lot from lectures on biology, chemistry
and physics, an experimental lecture and the game “Real or
Fake”. Physics was represented with lectures by Prof. Malic
(Atomically thin nanomaterials: Fascinating properties and
technological potential) and Lukas Stock (Northern lights:
When the sun lights up the night).
          ________________________________________

Am 15.11. hat die Lange Nacht der Wissenscha�,
organisiert von den Fachscha�en der Biologie Chemie und
Physik, stattgefunden. Im voll besetzten Hörsaal auf den
Lahnbergen konnten wir viel lernen bei Vorträgen aus der
Biologie, Chemie und Physik, einem Experimentalvortrag
und dem Spiel "Echt oder Fake". Die Physik war vertreten
mit Vorträgen von Prof Malic (Atomar dünne
Nanomaterialien: Faszinierende Eigenscha�en und
technologisches Potential) und Lukas Stock (Polarlichter:
Wenn die Sonne die Nacht erhellt).

Deutschlandstipendien

Five students from the Department of Physics have
successfully taken part in this year's Deutschland-
stipendium scholarship competition: Janina Sans (BSc
Physics) receives the scholarship, which the Department
finances with donations from the Heusler Foundation.
Furthermore,    Vita Ewaza Ariki (BSc Physics and
Economics), Laurenz Höber (BSc Physics), Emma Pauline
Gronbach (BSc Physics of Green Technologies) and Max
Wieber (BSc Physics) will also be supported. The
scholarship holders receive a monthly grant of 300€ for one
year. The Deutschlandstipendium has been awarded by
Philipps-Universität Marburg every winter semester since
2011 to particularly high-achieving and committed
students, with voluntary work as well as social, family and
personal circumstances also being taken into account in
the selection process. Half of the scholarships are financed
by donations from private sponsors and half from federal
funds. The ceremony organized by Philipps-Universität to
award the scholarships will take place on 21 January 2025. 
          ________________________________________

Gleich fünf Studierende des Fachbereichs Physik haben
sich erfolgreich an der diesjährigen Ausschreibung des
Deutschlandstipendiums beteiligt: Janina Sans (BSc
Physik) erhält das Stipendium, das der Fachbereich Physik
aus Spendenmitteln der Heusler-Sti�ung finanziert.
Darüber hinaus werden Vita Ewaza Ariki (BSc Physik und
Wirtscha�), Laurenz Höber (BSc Physik), Emma Pauline
Gronbach (BSc Physik grüner Technologien) und Max
Wieber (BSc Physik) unterstützt. Die Stipendiatinnen und
Stipendiaten erhalten ein Jahr lang eine monatliche
Fördersumme in Höhe von 300€. Das Deutschland-
stipendium wird von der Philipps-Universität Marburg seit
2011 jährlich zum Wintersemester an besonders
leistungsstarke und engagierte Studierende vergeben,
wobei auch ehrenamtliches Engagement sowie soziale,
familiäre und persönliche Umstände bei der Auswahl
berücksichtigt werden. Finanziert werden die Stipendien
jeweils zur Häl�e aus Spenden von privaten Förderern und
aus Bundesmitteln. Die von der Philipps-Universität
organisierte Feier zur Vergabe der Stipendien findet statt
am 21. Januar 2025. 

Department's graduation
ceremonie

A�er the 2020 graduation ceremonies had to be cancelled
due to the Corona virus, the department invited all
graduates of the past five years to Marburg to celebrate
their successful graduation and honor their achievements.
Fi�y alumni, including 11 with Bachelor's degrees, 3 with
state examinations in teacher training, 27 with Master's
degrees and 9 doctoral graduates, accepted the invitation
and celebrated with fellow students, supervisors, family
members and friends. To kick off the official part of the
celebrations, the Dean and the Dean of Studies warmly
welcomed everybody. The Dean also took the opportunity
to thank Dr. Jan Marien from Isabellenhütte for the Heusler
Foundation's kind support of the event. Following this, the
individual groups (Bachelor's, teaching degree, Master's,
doctorate) were honored. The ceremony concluded with
the keynote speech “Quantum matter lights up!” by Prof.
Dr. Alexey Chernikov (TU Dresden), who himself had once
studied and completed his doctorate in our
Department.    Following the graduation ceremony,
everyone was invited to a small reception. The Dean and
Dean of Studies were delighted with the successful event
and announced that the graduation ceremonies would be
held annually in the future.
          ________________________________________

Nachdem die Graduierungsfeiern 2020 Corona-bedingt
eingestellt werden mussten, hatte der Fachbereich in
diesem Jahr alle Absolventinnen und Absolventen der
vergangenen fünf Jahre nach Marburg eingeladen, um mit
ihnen ihre erfolgreichen Abschlüsse nachträglich zu feiern
und ihre Leistungen zu würdigen. Fünfzig Alumni, darunter
11 mit Bachelor-Abschluss, 3 mit Staatsexamen im
Lehramtsstudium, 27 mit Master-Abschluss und 9
Promovierte, waren der Einladung gefolgt und feierten mit
Kommiliton*innen, Betreuer*innen und Familien-
angehörigen. Zum Au�akt des offiziellen Teils der
Feierlichkeiten hießen der Dekan und der Studiendekan
alle Anwesenden herzlich willkommen. Der Dekan nutzte
die Gelegenheit Dr. Jan Marien von der Isabellenhütte für
die freundliche Unterstützung der Veranstaltung durch die
Heusler-Stifung zu danken. Daran anschließend wurden die
einzelnen Gruppen (Bachelor, Lehramt, Master, Promotion)
gewürdigt. Den Abschluss bildete der Festvortrag
„Quantenmaterie leuchtet auf!“ von Prof. Dr. Alexey
Chernikov (TU Dresden), der einst selbst am Fachbereich
Physik studiert und promoviert hatte. Im Anschluss an die
Graduierungsfeier waren alle zu einem kleinen Empfang
eingeladen. Dekan und Studiendekan freuten sich über die
gelungene Veranstaltung und teilten mit, dass die
Graduierungsfeiern in Zukun� wieder jährlich im Herbst
stattfinden sollen.

New doctor at the
Department

(AG Wippermann)

Florian Deißenbeck completed his PhD in October 2024
with the Ab initio Energy Materials group led by Prof. Stefan
Wippermann. His work focused on creating novel
molecular dynamics algorithms for simulating
electrochemical processes vital to sustainable energy
solutions. Florian introduced the Fully Solvated Electrode
(FSE) and Thermopotentiostat techniques, which enable
constant potential simulations in standard ab initio
simulation packages. These developments led to  new
insights into the dynamics of water at electrified interfaces
and its role in electrochemical reactions. Using these
advances, Florian’s work reveal for the first time the precise
mechanistic details of the anomalous anodic hydrogen
evolution on magnesium, a question that has been hotly
debated for more than 150 years.
          ________________________________________

Florian Deißenbeck schloss im Oktober 2024 seine
Promotion in der AG Ab initio Energiematerialien unter der
Betreuung von Prof. Stefan Wippermann ab. Seine Arbeit
konzentrierte sich auf die Entwicklung neuartiger
Molekulardynamik-Algorithmen zur Simulation
elektrochemischer Prozesse, die für nachhaltige
Energielösungen entscheidend sind. Florian führte die
“Fully Solvated Electrode" (FSE) und Thermopotentiostat
Techniken ein, welche Simulationen bei konstantem
Potential in Standard ab initio  Simulationspaketen
ermöglichen. Diese Entwicklungen führten zu neuen
Erkenntnissen über die Dynamik von Wasser an
elektrifizierten Grenzflächen und dessen Rolle in
elektrochemischen Reaktionen. Mithilfe dieser Fortschritte
konnte Florian erstmals die genauen mechanistischen
Details der anomalen anodischen Wasserstoffentwicklung
an Magnesium aufzeigen – eine Fragestellung, die seit mehr
als 150 Jahren heiß diskutiert wird.

More (for) female physics
students - Excursion

The “More (for) female physics students” project is
organizing a trip for female physicists to the GSI accelerator
facility in Darmstadt on 6 December. The GSI Helmholtz-
zentrum für Schwerionenforschung operates one of the
world's leading particle accelerator facilities for research. In
addition, FAIR, an international accelerator center for
research with antiprotons and ions, is currently being built
on the site. On the agenda for the day: Overview lectures
on research at GSI/FAIR and the accelerator facility, lunch in
the canteen, guided tour of the accelerator facility, various
experiments and the viewing platform at the FAIR
construction site. All students and staff of the faculty are
cordially invited. You can find more information about the
excursion and registration below.
          ________________________________________

Das „Mehr (für) Physikstudentinnen“ Projekt organisiert am
6.12.24 einen Ausflug für Physikerinnen zur GSI
Beschleunigeranlage in Darmstadt. Das GSI Helmholtz-
zentrum für Schwerionenforschung betreibt eine der
weltweit führenden Teilchenbeschleunigeranlagen für die
Forschung. Zudem entsteht auf dem Gelände zurzeit FAIR,
ein internationales Beschleunigerzentrum zur Forschung
mit Antiprotonen und Ionen. Auf dem Tagesplan stehen:
Übersichtsvorträge über die Forschung an GSI/FAIR und die
Beschleunigeranlage, Mittagessen in der Kantine, Führung
zur Beschleunigeranlage, zu verschiedenen Experimenten
und zur Aussichtsplattform an der FAIR-Baustelle. Alle
Studentinnen und Mitarbeiterinnen des Fachbereichs sind
herzlich eingeladen. Mehr Infos zum Ausflug und der
Anmeldung finden Sie unter dem Link.

registration

Ultrafast THz switching of
trions in 2D materials

(AG Malic)

External control of optical excitations is key for
manipulating light-matter coupling and is highly desirable
for photonic technologies. Excitons in monolayer
semiconductors emerged as a unique nanoscale platform
in this context, offering strong light-matter coupling, spin-
valley locking, and exceptional tunability. Crucially, they
allow for electrical switching of their optical response due
to efficient interactions of excitonic emitters with free
charge carriers, forming new quasiparticles known as
trions and Fermi polarons. However, there are major
limitations to how fast the light emission of these states
can be tuned, restricting the majority of applications to an
essentially static regime.    In this joint experiment theory
collaboration between Alexey Chernikov (TU Dresden),
Manfred Helm (Helmholtz-Zentrum Dresden-Rossendorf)
and AG Malic, we  demonstrate switching of excitonic light-
emitters in monolayer semiconductors on ultrafast
picosecond time scales by applying short pulses in the THz
spectral range following optical injection. The process is
based on a rapid conversion of trions to excitons by
absorption of low energy photons. Our results introduce a
versatile experimental tool for fundamental research of
light-emitting excitations of composite Bose-Fermi
mixtures and open up pathways towards technological
developments of new types of nanophotonic devices based
on atomically-thin materials. This work is published in
Nature Photonics.

read more

Moiré-engineered light-
matter interactions

in 2D materials
(AG Malic)

Moiré superlattices in van der Waals heterostructures
represent a highly tunable quantum system, attracting
substantial interest in both many-body physics and device
applications. However, the influence of the moiré potential
on light-matter interactions at room temperature has
remained largely unexplored. In our joint experiment-
theory study between Sanshui Xiao (DTU, Denmark) and AG
Malic, we demonstrate that the moiré potential in
MoS2/WSe2 heterobilayers facilitates the localization of
interlayer exciton at room temperature. When decreasing
the twist angle, we observe that the exciton lifetime
becomes longer and light emission gets enhanced,
indicating that non-radiative decay channels such as
defects are suppressed by the moiré potential. Moreover,
through the integration of moiré superlattices with silicon
single-mode cavities, we find that the devices employing
moiré-trapped interlayer excitons exhibit a significantly
lower threshold, one order of magnitude smaller compared
to the device utilizing delocalized excitons. These findings
not only encourage the exploration of many-body physics
in moiré superlattices at elevated temperatures but also
pave the way for leveraging these artificial quantum
materials in photonic and optoelectronic applications. This
work is published in Nature Communications.

read more

Revealing the reaction
pathway of anodic

hydrogen evolution in
aqueous electrolytes 

(AG Wippermann)

Aqueous metal corrosion is a major economic concern in
modern society. A phenomenon that has puzzled
generations of scientists in this field is the so-called
anomalous hydrogen evolution: magnesium, prized for its
light weight, dissolves violently under electron-deficient
(anodic) conditions, accompanied by strong hydrogen
evolution. This effect is a key mechanism hampering Mg
technology. Experimental studies have indicated the
presence of univalent Mg+ in solution, but these findings
have been largely ignored because they defy our common
chemical understanding and evaded direct experimental
observation. Using recent advances in the ab initio
description of solid-liquid electrochemical interfaces under
controlled potential conditions, the groups of Prof.
Wippermann and Prof. Neugebauer (MPI Düsseldorf) traced
the full reaction path of Mg atom dissolution under anodic
conditions and uncover a surprising twist: the research
reveals that magnesium instead forms a unique
[Mg²⁺(OH)⁻]⁺ complex, explaining the elusive Mg⁺ ions
observed experimentally and the absence of protective
oxide layers on corroding magnesium. This discovery paves
the way for new anti-corrosion strategies for magnesium
and other metals. The work is published in the Journal of
the American Chemical Society (JACS).

read more

Advanced characterization
of moiré excitons

(AG Malic)

In this review paper, AG Malic and colleagues from    RWTH
Aachen and the Northeastern University provide an
overview of recent progress in deploying advanced
characterization techniques to understand the effects of
local inhomogeneities in moiré heterostructures over
multiple length scales. Particular emphasis is placed on
correlating the impact of twist angle misalignment, nano-
scale disorder, and atomic relaxation on the moiré
potential and its collective excitations, particularly moiré
excitons. Finally, we discuss future technological
applications leveraging based on moié excitons. This work
is published in Small.

read more

Charge-separation of moiré
excitons in 2D materials

(AG Malic)

Twisted transition metal dichalcogenide (TMD) bilayers
exhibit periodic moiré potentials, which can trap excitons
at certain high-symmetry sites. At small twist angles, TMD
lattices undergo an atomic reconstruction, altering the
moiré potential landscape via the formation of large
domains, potentially separating the charges in-plane and
leading to the formation of intralayer charge-transfer (CT)
excitons. Here, AG Malic employed a microscopic, material-
specific theory to investigate the intralayer charge-
separation in atomically reconstructed MoSe2–WSe2
heterostructures. We identify three distinct and twist-
angle-dependent exciton regimes including localized
Wannier-like excitons, polarized excitons, and intralayer CT
excitons. We calculate the moiré site hopping for these
excitons and predict a fundamentally different twist-angle-
dependence compared to regular Wannier excitons -
presenting an experimentally accessible key signature for
the emergence of intralayer CT excitons. Furthermore, we
show that the charge separation and its impact on the
hopping can be efficiently tuned via dielectric engineering.
This work is published in Nano Letters.

read more

Coherent vibronic couplings
in crystalline organic thin

films (AG Witte)

The coherent coupling between electronic excitations and
vibrational modes of molecules largely affects the optical
and charge transport properties of organic semiconductors
and molecular solids. In a collaboration between the
working groups of Prof. Lienau and Prof. Cocchi (both Uni
Oldenburg), and Prof. Witte (Uni Marburg) such couplings
have been analyzed by means of ultrafast spectroscopy on
highly ordered crystalline thin films of perfluoropentacene
(PFP). Since this molecular material forms large crystalline
domains with different molecular orientations on the alkali
halide substrates NaF(100) and KCl(100), it enabled
azimuthal polarization-resolved time-domain vibrational
spectroscopy with 10 fs time resolution as well as Raman
spectroscopy. Coherent vibrations in the time-resolved
spectra show characteristic vibronic modes, which are
identified as ring deformation modes based on calculated
Raman spectra and indicate a dominating role of solid-
state effects in the vibronic properties of these materials.
The results represent a first step toward uncovering the
role of anisotropic vibronic couplings for singlet fission
processes in crystalline molecular thin films. This work is
published in The Journal of Physical Chemistry Letters.

read more

Charge transfer
magnetoexcitons

(AG Koch/Gerhard/
Heimbrodt)

While charge transfer excitons (CTX) are a well-known
phenomenon in so-called type II semiconductors, their
investigation with absorption measurements is very
difficult due to the small overlap between the electron and
hole wave functions. In the sample used here with 50
asymmetric double quantum wells, CTXs can be observed
in the absorption spectrum. In this work a magnetic field
has been applied. For the first time it was possible to
observe charge-transfer magnetoexcitons in absorption.
The measured spectral shi�s and the increase in oscillator
strengths with the magnetic field agree very well with
microscopic theoretical simulations. This work is a
collaboration between the    groups of Marina Gerhard,
Wolfram Heimbrodt and Martin Koch and the theory group
of Prof. Torsten Meier in Paderborn. The work is published
in Physical Review B.

read more

Stability of Wigner crystals
and Mott insulators in

twisted moiré structures
(AG Malic)

Transition metal dichalcogenides (TMDs) constitute an
intriguing platform for studying charge-ordered states
including conventional and generalized Wigner crystals as
well as Mott insulating states. In this work, AG Malic
combines a phonon mode expansion of the electronic
crystal vibrations with the Lindemann criterion to
investigate the quantum and thermal stability of these
strongly correlated phases in the exemplary materials of
MoSe2 monolayers and twisted MoSe2−WSe2
heterostructures. We find that the moiré potential in
heterobilayers acts as a harmonic trap, flattening the
energy dispersion of phonon excitations and resulting in an
order of magnitude larger melting temperatures compared
to monolayer Wigner crystals. Furthermore, we explore the
tunability of the correlated states with respect to dielectric
environment and bilayer stacking. In particular, we show
that the reduced screening in freestanding TMDs results in
a tenfold increase in the melting temperature compared to
hBN-encapsulated TMDs. Overall, our study provides
important microscopic insights on the stability and
tunability of charge-ordered states in TMD-based
structures. This work is published in Physical Review B.

read more

E=mc2: A pedestrian way to
derive Einstein’s most

famous formula
(AG Gebhard)

There are several ways to derive Einstein's celebrated
formula for the energy of a massive particle at rest, E = mc2.
Noether's theorem applied to the relativistic Lagrange
function provides an unambiguous and straightforward
access to energy and momentum conservation laws but
those tools were not available at the beginning of the
twentieth century and are not at hand for newcomers even
nowadays. In the so-called pedestrian approach for
newcomers, AG Gebhard starts from relativistic kinematics
and analyze elastic and inelastic scattering processes in
different reference frames to derive the relativistic energy–
mass relation. We extend the analysis to Compton
scattering between a massive particle and a photon, and a
massive particle emitting two photons. Using the Doppler
formula, it follows that E = ℏω for photons at angular
frequency ω where ℏ is the reduced Planck constant. We
relate our work to other derivations of Einstein's formula in
the literature. This work is published in European Journal
of Physics.

read more

History of the observation
of Stars (AG Schrimpf)

The Marburg astronomy group was invited to write a
chapter of the "Encycopledia of Astrophysics" which will be
published hy Elsevier in late 2025. The 1st edition of this
encyclopedia is led by Prof. Ilya Mendel, Professor of
Theoretical Astrophysics, Monash University, Melbourne,
Australia. Encyclopedia of Astrophysics is a brand new, up
to date reference work consisting of approximately 200
articles, headed up by an editorial board of world-leading
astrophysicists. It provides a first point of entry to the
literature for all undergraduate/post-graduate students and
early career-researchers working in and studying physics,
especially those with an interest in astrophysics and
cosmology. It is indispensable to all serious readers in the
interdisciplinary areas where astrophysics is of utility. The
Marburg astronomy group contributed a book chapter
about the history of the observations of stars.

read more

Physics Colloquium 
11 December,  3.30 pm

Big lecture hall, Renthof 5

Alkwin Slenzcka, Universität Regensburg

*** cancelled for health reasons ***

Physics Colloquium 
15 January,  3.30 pm

Big lecture hall, Renthof 5

Simon Castorph, Siemens Healthineers

Physics Meets Intellectual Property Law: Prospects as a
Patent Attorney

Physics Colloquium 
29 January,  3.30 pm

Big lecture hall, Renthof 5

Janine Splettstößer, Chalmers University of Technology

Heat Engines at the Nanoscale: Nonthermal Resources and
Fluctuations
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