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Welcome to PLMCN22! 

 The International Conference on Physics of Light-Matter Coupling has a long and, I 

would modestly say, a glorious story. Started in St. Nectaire (France) in 2000, this conference 

visited already 12 countries in Europe, Asia and America. It has grown from a small workshop to 

a significant international event attended by over 300 delegates in its peak years before the 

pandemic. As many other scientific conferences, the PLMCN has been forced to go on-line in 

2020, and we decided to skip the edition of 2021 hoping that the traditional on-site format will 

be restored by 2022. The organisation of the conference in 2022 was quite challenging, but after 

all it worked out. I am very happy to welcome the participants of PLMCN 2022 in the beautiful 

Varadero resort. My feeling is that it is crucially important for this community to get together 

again after the two-year break that costed so dearly to many of us. I wish everyone to enjoy not 

only the talks and posters but also, and mostly, informal discussions during coffee breaks and 

lunches, at the free time in the evenings. This is why we are here. The experience shows that 

whatever we talk about, some interesting physics comes out of this eventually. I would like to 

express my sincere gratitude to Nina and Pino who made this event possible. Please blame them 

for any practical issues if any (joke!). Don't miss our welcome mojito!  

 Happy PLMCN! 

           Alexey Kavokin 

  

PLMCN22 Organising Committee:   

 Prof. Alexey Kavokin (Westlake University, China) 

 Dr. Nina Voronova (Russian Quantum Center, Russia) 

 Dr. Giuseppe Eramo (Mediterranean Institute of Fundamental Physics, Italy) 
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PLMCN22 SCIENTIFIC PROGRAM 

Topical sections: 

  – Excitons and Polaritons 2D Materials 

  – Optics of 1D structures and Quantum Dots 

  – Physics of exciton-polaritons 

  – Non-Hermitian and Topological physics 

  – Plasmonic, Metamaterials, Novel optical devices 

  – Indirect excitons and spin-related phenomena 

 

* – talk will be presented by a co-author 

T.B.C. – talk not confirmed 

MONDAY, April 11, 2022 

10:45-11:05 Welcome Coffee and On-site Registration 

11:05-11:15 Opening 

11:15-12:00 Andreas Stier 

12:00-12:15 Jonas Kiemle 

12:15-12:30 Manuel Katzer 

12:30-12:45 Aidan Campbell 

12:45-13:00 Bilal Tanatar T.B.C. 

13:00-15:00 Lunch 

15:00-15:30 Stella Kutrovskaya 

15:30-16:00 Mikhail Portnoi 

16:00-16:15 Svetlana Vitusevich 

16:15-16:45 Coffee Break 

 

TUESDAY, April 12, 2022 

09:15-10:00 Daniele Sanvitto 

10:00-10:15 Sergey Alyatkin* 

10:15-10:30 Yago del Valle Inclan Redondo 

10:30-10:45 Hassen Souissi 
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10:45-11:15 Coffee Break 

11:15-11:45 Martin Weitz 

11:45-12:15 Elizier Estrecho 

12:15-12:30 Dąbrówka Biegańska 

12:30-12:45 Ismaël Septembre 

12:45-13:00 Charly Leblanc 

13:00-15:00 Lunch 

15:00-15:30 Javier Cuerda 

15:30-15:45 Robert Salzwedel 

15:45-16:00 Francesco Rinaldo Talenti 

16:00-16:30 Coffee Break 

 

WEDNESDAY, April 13, 2022 

09:15-09:45 Sebastian Klembt* 

09:45-10:00 Sevak Demirchyan 

10:00-10:15 Pavel Kokhanchik 

10:15-10:45 Erik Kirstein 

10:45-11:15 Coffee Break 

11:15-11:30 Katharina Nisi 

11:30-11:45 Maanwinder Partap Singh 

11:45-12:00 Katja Barthelmi 

12:00-12:15 Alexander Hötger 

12:15-12:30 Matthias Wurdack 

12:30-12:45 Chenjiang Qian 

12:45-13:00 Andrew Wild 

13:00-15:00 Lunch 

 

PLMCN22 BEACH VOLLEYBALL TOURNAMENT 
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THURSDAY, April 14, 2022 

09:15-10:00 Pavlos Lagoudakis 

10:00-10:15 Davide Nigro 

10:15-10:30 Carolin Lüders 

10:30-10:45 Dror Liran 

10:45-11:15 Coffee Break 

11:15-11:45 Sven Höfling 

11:45-12:00 Katarina Boos 

12:00-12:15 Frederik Bopp 

12:15-12:30 Artur Trifonov 

12:30-12:45 Michał Zieliński 

12:45-13:00 Santiago Ríos-Álvarez T.B.C. 

13:00-15:00 Lunch 

15:00-15:30 Alexey Kavokin 

15:30-15:45 Helgi Sigurðsson 

15:45-16:00 Dąbrówka Biegańska 

16:00-16:30 Coffee Break 

 

FRIDAY, April 15, 2022 

09:15-09:45 Masha Vladimirova 

09:45-10:00 Sergiu Anghel 

10:00-10:15 Michal Zimmerman 

10:15-10:30 Nedelea Vitalie 

10:30-10:45 Rémi Aristégui* 

10:45-11:15 Coffee Break 

11:15-11:45 Dario Ballarini 

11:45-12:00 Tamsin Cookson* 

12:00-12:15 Elena Rozas Jimenez 

12:15-12:30 Anna Grudinina* 

12:30-12:45 Nina Voronova 

12:45-13:00 Best Student Talk Award + Closing 
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MONDAY April 11, 2022 | 11:15 – 12:00 

 
Manybody enhanced spin-valley physics in 2D semiconductors 

 
Andreas V. Stier 

Walter Schottky Institut, TU München 
 
In bulk and quantum-confined semiconductors, optical spectroscopy in high magnetic fields 
has historically played an essential role in determining the fundamental properties of 
excitons such as their mass, size, binding energy, dimensionality, and spin. In conventional 
semiconductors such as GaAs, or CuO2, which have light carrier masses and small exciton 
binding energies (EB), magnetic fields of order 10T are typically sufficient to achieve the 
regime where magnetic (cyclotron) energies exceed EB. In marked contrast, in the family of 
monolayer semiconductors such as MoS2, WSe2 or 2D Ruddlesden-Popper perovskites, 
carrier masses are heavier and EB is huge (hundreds of meV), requiring much larger 
magnetic fields of order 100 T to approach a similar regime [1,2,3]. 
In this talk, I will review our recent progress on magnetooptical spectroscopy of laterally 
small (~μm) and atomically thin semiconductors in extremely large magnetic fields up to 91 
Tesla with a special emphasis on the spin-valley physics of neutral and charged excitons. 
 
At charge neutrality, high field magneto-spectroscopy revealed the diamagnetic shifts of the 
exciton Rydberg states in the typical TMD monolayer semiconductors encapsulated in hBN 
[2,3], which allowed the unambiguous identification of those states, a quantitative and 
detailed comparison with leading theoretical models (Keldysh potential) and the first direct 
experimental measure of the exciton’s reduced mass for a monolayer semiconductor. 
These studies aided our understanding of Coulomb interactions in 2D semiconductors and 
provided design principles for future devices.  
In gated structures, at excess electron-or hole doping, we examine the interaction of the 
exciton with the surrounding Fermi sea [4]. We observe spontaneous valley polarization of 
interacting Landau levels, reminiscent of a magnetic phase transition, in hole doped WSe2 
that is due to an enhanced Zeeman energy of carriers in interacting LLs. 
Finally I will highlight our recent results on electron doped MoS2, where we find that it is 
indeed the electron spin of the resident electron bath that defines the exciton spin and 
ground state of the dressed exciton [5,6].   
These results cannot be understood within a single-particle picture, highlighting the 
importance of exchange interactions and intervalley correlations in determining the 
ground state of 2D excitons in monolayer semiconductors. 
 
[1] A.V. Stier et al., Nature Comm. 7, 10643 (2016) 
[2] A.V. Stier et al., Phys. Rev. Lett 120, 057405 (2018) 
[3] M Goryca et al., Nature Comm. 10, 1 (2019) 
[4] J. Li et al., Phys. Rev. Lett. 125, 147602 (2020) 
[5] J. Klein et al., Phys. Rev. R. 3, L022009 (2021)  
[6] J. Klein et al., Phys. Rev. B,105, L041302 (2022) 
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MONDAY April 11, 2022 | 15:00 – 15:30 

 

Exciton observation in Linear Carbon Chains 

S.Kutrovskaya1,2,*, A.Osipov2, V.Samyshkin2, S.Demirchyan3, A.Kucherik2, A.Kavokin1,3  
1Westlake University, 18 Shilongshan Road, Hangzhou,China 

2Stoletovs’ Vladimir State University, Gor’kogo str.87, Vladimir, Russia  
3Russian Quantum Center, Bol’shoi bulvar 30 building1, Skolkovo, Russia 

*Corresponding author: stella.kutrovskaya@westlake.edu.cn 

 

The hybridization of s – and p-orbitals of carbon carbon atoms gives rise to the formation of a rich 

variety of allotropic forms of carbon. The great interest of scientific community has being especially 

attracted to the long linear carbon chains (LLCC) for its unique properties and hard complexity of 

synthesis. The recent observation of excitons and trions in LLCCs has a fundamental importance as it 

presents the first experimental evidence of bright exciton states in monoatomic chains. It crowns an 

effort of many groups who provided the excitonic gaps calculation in one-dimensional carbon chains 

[1, 2] and predicted the excitonic features in carbon chains. 

The triplet fine structure observed in low-temperature photoluminescence spectra that has 

repeatedly been observed in polyyne chains of different lengths (from 8 to 24 atoms in a straight part) 

is to be due to the spatially direct neutral exciton, position and negative trion peaks [3]. The non-

radiative exciton decay channel observed in the time-resolved PL spectra at the room temperature is 

most probably associated with the thermal hopping of one of the carriers forming the exciton between 

parallel polyyne chains[4]. Excitons are not destroyed by this hopping process but they become 

radiatively inactive or dark. Moreover, the time-resolved optical response of excitons in carbon chains 

is found to be dependent on the band-gap of the chain and the lengths of straight parts of the chains 

that provides a control tool for fine tuning of the radiative properties of carbon chains for applications 

in carbon lasers and light-emitting diodes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
Figure 1: The schematic energy diagram explaining the fine structure of the excitonic triplet in polyyne chains. 

Photoexcited electrons and holes may form spatially indirect excitons that do not emit light, as well as charged and 

neutral spatially direct excitons. The calculated transition energies of direct and indirect excitons as well as X+ and 

X- trions are indicated with respect to the transition energy between uncorrelated electron and hole states.  

References 

[1] Mostaani E., et al.,Lambert. Phys. Chem. Chem. Phys. 18, (2016). 

[2] Deretzis I., La Magna A. The European Phys. J. B 81, 1 (2011). 

[3] S. Kutrovskaya, et al, Nanoletters  20, 9 (2020). 

[4] S. Kutrovskaya, et al, Phys.Rev.Research  3, 013071 (2021). 
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TUESDAY April 12, 2022 | 09:15 – 10:00 

 

Waveguide polariton condensates via bound states in the 

continuum 

Daniele Sanvitto 
1Institute of Nanotechnology, CNR–NANOTEC, campus Ecotekne, Lecce, Italy 

*Corresponding author:   daniele.sanvitto@nanotec.cnr.it 

 

In this work we will review the recent progress of polaritons in 2D planar waveguides which offer 

interesting advantages in terms of long lifetimes, ease of manipulation, tailoring of the band topologies 

and increase of their interaction via dipolar effects [1,2].  

Amongst the features obtained in these devices we will discuss the realization of polariton-based 

photonic lasing [3] and the actual role played by dipolar polaritons in the realization of highly 

interacting polariton modes [4]. 

Emphasis will be given to the interesting possibility of patterning such structures via shallow or 

deep etching, not only allowing to inject and collect light to/from radiation-uncoupled polariton 

modes, but also to form new polariton dispersions. In particular, playing with the periodic patterning 

and fill factor, symmetry mismatched resonant polariton modes can be fold within the light cone, 

behaving as topologically protected bound states in the continuum (BICs). These can give rise to 

polariton states with theoretically infinite lifetime, despite lying in the radiating far field. We exploit 

these unique features by showing polariton Bose-Einstein condensation at a saddle point surrounding 

the BIC in the 2D lower polariton dispersion [5], thus demonstrating an ultra-low threshold for 

condensation and manipulation of the dipolar character via electric field. 

 

 
 

Figure 1: (a) Scheme of a polariton waveguide, patterned for BEC condensation into a BIC. (b) 

Experimental 2D dispersion around the BIC point 

 

References 

[1] P. M. Walker, et. al.. Exciton polaritons in semiconductor waveguides. Applied Physics 

Letters, 102, 012109 (2013). 

[2] I. Rosenberg, et al., Strongly interacting dipolar-polaritons. Science Advances, 4, eaat8880 

(2018). 

[3] D. G. Suárez-Forero, et al., Electrically controlled waveguide polariton laser. Optica, 7, 1579 

(2020). 

[4] D. G. Suárez-Forero, et al., Enhancement of parametric effects in polariton waveguides 

induced by dipolar interactions. Physical Review Letters, 126, 137401 (2021). 

[5] V. Ardizzone, et al., Polariton Bose-Einstein condensate from a bound state in the 

continuum. Nature (2022).  
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TUESDAY April 12, 2022 | 11:15 – 11:45 

 

Observation of a non-Hermitian phase transition in an optical quantum gas 

Martin Weitz 

Institut für Angewandte Physik, Universität Bonn, Wegelerstr. 8, 53115 Bonn, Germany  

 

Quantum gases of light, as photons or polariton condensates in optical microcavities, are 

collective quantum systems enabling a tailoring of dissipation from e.g. cavity loss. This makes 

them a tool to study dissipative phases, an emerging subject in quantum manybody physics. Here 

the demonstration of a non-Hermitian phase transition of a photon Bose-Einstein condensate to a 

new dissipative phase, characterized by a biexponential decay of the condensate’s second-order 

coherence, is reported [1]. The experiment is performed in a dye microcavity where the photo-

excitable dye molecules provide both a heat and a particle reservoir. The dissipative phase 

transition occurs at an exceptional point which resides well inside the condensed regime of the 

optical quantum gas, at loss rates a thousand times smaller than the crossover to lasing. While 

usually Bose-Einstein condensation is connected to ordinary lasing by a smooth crossover, the 

observed phase transition separates the novel, bi-exponential phase from both lasing and a first, 

oscillatory condensate regime. The demonstrated principles pave the way for a wide class of 

dissipative quantum phases, for instance in topological or lattice systems.  

 

[1] F. Öztürk, T. Lappe, G. Hellmann, J. Schmitt, J. Klaers, F. Vewinger, J. Kroha, and M. 

Weitz, Science 372, 6537 (2021). 
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THURSDAY April 14, 2022 | 09:15 – 10:00 

 

Liquid Light Computing: from logic to analogue simulation 

Pavlos Lagoudakis 

Skolkovo Institute of Science and Technology, Russian Federation 

 

Modern digital computers have changed our lives in a variety of ways, but the technology on which 

they are built is rapidly reaching a hard limit due to inherent quantum effects. Two of the main 

pillars of our modern digital computers are the electronic transistor and the von-Neumann 

computer architecture. While the von-Neumann architecture established the physical separation of 

computing tasks like storage and processing, transistors are the fundamental building blocks in 

digital computers. The drive for faster and more powerful computers can be realised by increasing 

the number of transistors in a processor and the clock frequency. However, Moore’s law will soon 

come to an end, whilst the breakdown of Dennard’s scaling law means that clock frequencies have 

remain unchanged since 2006. This leads to the pressing quest to develop new kinds of transistors 

and alternative computing architectures that could one day lead to more efficient computers.  

In our labs, we combine state-of-the-art photonic 

structures and light emitting semiconductor materials 

in which light and matter fuse to form new types of 

particles called polaritons. In a sense, polaritons 

bridge the fields of electronics and photonics by 

controlling the amount of light vs matter in these 

hybrid particles. At high densities, polaritons undergo 

‘condensation’ forming micron scale droplets of 

liquid-light, with all particles within the droplet being 

coherent and indistinguishable from one another. In 

this seminar, I will describe the fundamental 

properties of such liquid-light droplets, aka polariton 

condensates, and their applications both in analogue 

(simulators) [1,2] and digital computing (logic) [3,4].  

 

Prof Pavlos Lagoudakis graduated from the University of Athens, Greece. He received his PhD from the 

University of Southampton, and worked as a postdoctoral researcher at the Ludwig Maximilian University 

of Munich. In 2006, he joined the faculty of the University of Southampton. In 2016, he joined Skoltech 

where he setup and heads the Laboratories for Hybrid Photonics. His research spans the fields of photonics, 

strong light-matter coupling, semiconductor and condensed matter physics. 

 

References:  

[1] "Realizing the classical XY Hamiltonian in polariton simulators", Nature Materials 16, 1120–1126 (2017) 

[2] "Engineering spin-orbit synthetic Hamiltonians in liquid-crystal optical cavities", Science 366, 6466 (2019) 

[3] "A room-temperature organic polariton transistor", Nature Photonics 13, 378–383 (2019) 

[4] "Single-photon nonlinearity at room temperature", Nature 597 (7877), 493-497 (Sept 2021) 

 

 

 

Schematics of (a) a liquid light analogue 

simulators, (b) liquid light circuit for digital 

computing 



PLMCN22 | 10-16 April, 2022 | Varadero, Cuba 

 

3
8

 

THURSDAY April 14, 2022 | 10:00 – 10:15 

 

 

 

 

 

 

 



22nd International Conference on Physics of Light-Matter Coupling in Nanostructures 

 

3
9

 
THURSDAY April 14, 2022 | 10:15 – 10:30 

 

 

 

 

 

 

 

 

 

 

 

 

 



PLMCN22 | 10-16 April, 2022 | Varadero, Cuba 

 

4
0

 

THURSDAY April 14, 2022 | 10:30 – 10:45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22nd International Conference on Physics of Light-Matter Coupling in Nanostructures 

 

4
1

 
THURSDAY April 14, 2022 | 11:15 – 11:45 

 

Semiconductor quantum dots for quantum technologies 

Ł. Dusanowski1, M. Moczała-Dusanowska1, J. Michl1, M. De Gregorio1, J. Michl1,  

S. Klembt1, A. Pfenning1, C. Schneider1, T. Huber1, S. Höfling1,* 

1Lehrstuhl für Technische Physik, Physikalisches Institut und Röntgen Center for Complex 

Material Systems, Am Hubland, 97070 Würzburg, Germany 

*Corresponding author:   sven.hoefling@physik.uni-wuerzburg.de 

 

In 1997, Peter Shor presented an algorithm for prime factorization in polynomial time on a quantum 

computer [1]. Since the security in classical cryptography relies on the mathematical complexity of 

prime factorization, a possible realization of a quantum computer threatens classical cryptography. To 

fix this problem there are two possible solutions. One is post-quantum cryptography [2] algorithms, 

which is still based on mathematical complexity. Here, the encryption is modified such that there is 

no known attack from a quantum computer. The other solution is quantum key distribution [3], which 

is solely based on physical principles. The latter solution is preferable, because it is genuinely secure 

– also in the future. 

One concept to overcome the challenge of attenuation to establish long-distance quantum links is 

the quantum repeater [3] which needs a local memory or a fully connected cluster state [5], which 

probably needs a local qubit as well to build up the entanglement [6]. Spins in QDs are a promising 

platform, because their spins can be coherently controlled [7], entangled with emitted photons [8], or 

entangled with other distant spins [9]. We present our recent experimental developments on highly 

efficient, tunable self-assembled QDs in photonic structures towards functional quantum systems. 

 

 

References 

 

[1] P. Shor, SIAM J. Sci. Statist. Comput. 26, 1484 (1997). 

[2] C. Bennett and G. Brassard, Proceedings of IEEE International Conference on Computers,  

Systems and Signal Processing 175, 8 (1984). 

[3] D. J. Bernstein: Introduction to post-quantum cryptography, Springer 2009.  

[4] H.-J. Briegel, W. Dür, J. I. Cirac, and P. Zoller, Phys. Rev. Lett. 81, 5932 (1998). 

[5] K. Azuma, K. Tamaki, and H.-K. Lo, Nature Comm. 6, 6787 (2015). 

[6] I. Schwartz et al., Science 354, 434 (2016). 

[7] D. Press D, T.D. Ladd, B. Zhang, Y. Yamamoto, Nature 456, 218 (2008). 

[8] A. Delteil et al., Nature Physics 12, 218 (2016). 

[9] K. De Greve et al., Nature 491, 421 (2012). 
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Anisotropic dispersion of excitations of the BIC polariton condensate 
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In this work, we study the elementary excitation spectrum of planar waveguide exciton-

polaritons whose Bose condensation in the quasi-bound-in-the-continuum (BIC) state has been 

recently reported [1]. Most curiously, due to the band folding effect and the consequent coupling with 

the quantum well exciton mode, the condensate which is formed on the lowest polariton branch 

appears in the saddle point of the polariton dispersion rather than in a global energy minimum. We 

show that as the particles start to accumulate in the quasi-BIC state with an infinite lifetime, a local 

energy minimum starts to appear around the saddle point k = 0 in the Bogoliubov spectrum of 

excitations, which allows the polaritons to stay in this state and form a long-living Bose condensate. 

The created condensate does not emit light, making the direct measurement of the peculiar shape of 

the spectrum of elementary excitations possible without any momentum filtering. The observed 

photoluminescence profile in (kx, ky) domain, which below threshold corresponds to the cross-cut of 

the dispersion at a given energy, above threshold changes its shape to display two parallel stripes in 

corresponding to the flat parts of the Bogoliubov spectrum. The energy-momentum dispersion of the 

lower polaritons acquires positive slopes with essentially anisotropic shape (see Fig. 1). The work is 

financially supported by the Russian Foundation for Basic Research Project No. 20–52–7816. 

Figure 1: (a) The Bogoliubov dispersion of elementary excitations of the saddle-point when approaching the 

condensation threshold. (b) Zoom of (a) in the region of small kx. (c) Cross-cut of (a) close to the BIC state at 

kx = 0. (d) Cross-cut of (a) at ky = 0, showing the Bogoliubov excitations spectrum for zero non-radiative losses 

(blue) and x = 0.001  (red). The grey dashed lines show the bare single-particle dispersions. Inset shows a 

close-up of the local minimum of the excitations spectrum. (e,f) Experimental photoluminescence images 

above threshold displaying the energy-momentum dispersion of excitations vs. ky (e) and vs. kx (f). 
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