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Hai Son NGUYEN (École Centrale de Lyon – INL, Lyon)

Hai Son Nguyen holds a degree in Physics (2009) from the École Normale Supérieure de Paris and a
PhD in Physics (2011) from the Laboratoire Pierre Aigrain (ENS Paris), where he studied single-photon
emission from semiconductor quantum dots.
From 2011 to 2014, he was a CNRS postdoctoral researcher at the Laboratoire de Photonique et de
Nanostructures, focusing on light-matter coupling in nanophotonics.
Since 2014, he has been an Associate Professor at École Centrale de Lyon and a junior member of the
Institut Universitaire de France (2020–2025).
In 2024, he received the Fabry de Gramont Prize for his contributions to non-Hermitian photonics and
optoelectronic devices.
His research at the Institut des Nanotechnologies de Lyon focuses on light-matter interactions in three
key areas: optical lattices and metasurfaces, perovskite-based emitting devices, and single-photon
emitters for telecom wavelengths.

Two-level system in graphene double quantum dots and Tamm resonators for THz
quantum technology

Quantum technologies are experiencing considerable growth in
the microwave and optical domains, while their development in
the THz spectral range is still in its infancy, but promises
significant technological impact1. In this context, developing a
novel technology to realize two-level quantum systems at THz
frequencies compatible with direct on-chip integration would
represent a major breakthrough. 
To this aim, graphene quantum dots are very attractive due to
their high flexibility in engineering electronic states through their
size, shape, and edges2. Here, we present a two-level system
based on a hBN-encapsulated graphene double quantum dot
(DQD) exhibiting a tunable transition frequency within the THz
spectral range. Using low temperature transport measurements,
we demonstrate a two-level system with resonance frequency of
up to 0.14 THz. We further show that a single graphene QD
exhibits a large THz electric dipole with a length of ≈230 nm,
revealed by transport measurements under coherent THz
illumination and the photon-assisted tunnelling phenomenon3.
We also present original hybrid THz resonators4,5 that combine
relatively high quality factors (Q~37) with a deep subwavelength
mode volume (V~3.2x10−4λ3). Coupling graphene DQDs to these
Tamm resonators opens new avenues for generating and
detecting non-classical THz light states, essential building blocks
of quantum technologies.

Short biography

Figure 1 : Top) SEM image of
the graphene DQD. Bottom)

Measured charge stability
diagram of a graphene DQD

based device.
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Juliette MANGENEY (CNRS – LPENS, Paris)

juliette.mangeney@phys.ens.fr

Dr Juliette Mangeney is a CNRS researcher in the NanoTHz group of the Laboratoire Physique de
l’Ecole Normale Supérieure, Paris since 2012. Her main research focuses on exploring nanomaterials
and novel physical concepts to develop advanced THz devices and instrumentation to support the
development of THz technology. She currently coordinates an ERC consolidator project (2019-2025) on
graphene quantum dots for coherent THz emission. Previously to her current position, she was a
CNRS researcher at the Institute of Fundamental Electronics (IEF), Univ. Paris Sud, and studied devices
and metrology tools driven by telecom optical waves for THz optoelectronics. She is the author of 101
publications in peer-reviewed journals, 29 invited talks and she holds 4 patents. She headed the
French national network on “Nanodevices for THz and MIR radiation” from 2015 to 2023 and the
French side of the Russian-French international research network FIRLAB from 2018 to 2022.

Two-level system in graphene double quantum dots and Tamm resonators for THz
quantum technology 

Quantum technologies are experiencing considerable growth in the microwave and optical domains,
while their development in the THz spectral range is still in its infancy, but promises significant
technological impact1. In this context, developing a novel technology to realize two-level quantum
systems at THz frequencies compatible with direct on-chip integration would represent a major
breakthrough

Short biography

Figure 1 : Top) SEM image of
the graphene DQD. Bottom)

Measured charge stability
diagram of a graphene DQD

based device.

To this aim, graphene quantum dots are very attractive due to their
high flexibility in engineering electronic states through their size, shape,
and edges2. Here, we present a two-level system based on a hBN-
encapsulated graphene double quantum dot (DQD) exhibiting a
tunable transition frequency within the THz spectral range. Using low
temperature transport measurements, we demonstrate a two-level
system with resonance frequency of up to 0.14 THz. We further show
that a single graphene QD exhibits a large THz electric dipole with a
length of ≈230 nm, revealed by transport measurements under
coherent THz illumination and the photon-assisted tunnelling
phenomenon3. We also present original hybrid THz resonators4,5 that
combine relatively high quality factors (Q~37) with a deep
subwavelength mode volume (V~3.2x10−4λ3). Coupling graphene
DQDs to these Tamm resonators opens new avenues for generating
and detecting non-classical THz light states, essential building blocks of
quantum technologies. 
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Aloyse DEGIRON (CNRS – MPQ, Paris)

https://mpq.u-paris.fr/don/

Aloyse Degiron received the PhD in physics from the University of Strasbourg in 2004. In 2005, he
joined the metamaterial research team of David R. Smith at Duke University (USA) as a postdoctoral
researcher. In 2008, he was appointed as an assistant research professor in the same group. From
2009 to 2018, he worked at the Institut d'Electronique Fondamentale in Orsay as a researcher for the
French National Center for Scientific Research (CNRS). In 2018, he moved to the Matériaux et
Phénomènes Quantiques laboratory in Paris where he explores new phenomena in optoelectronics
using colloidal nanocrystals and photonic nanostructures

Hybridizing colloidal quantum dots with structured photonic environments reveals
unintuitive optoelectronic properties

Colloidal quantum dots (QDs) offer attractive opportunities for light sources, detectors and solar cells.
They can self-assemble into solid compact layers and their properties can be adjusted with great
flexibility during their synthesis to address frequency windows that are otherwise difficult and/or
expensive to cover with standard semiconductors [1]. One of the current frontiers in the field is to
increase the performances and to obtain new functionalities by hybridizing QD films with tailored
photonic environments, such as gratings, metasurfaces or optical antennas. In this talk, I will show
that such hybridization produces quite unexpected features, such as carrier lifetimes that are
essentially independent of their photonic environment, even if the latter contains sharp resonances
that strongly enhance the emission or, to the contrary, no resonance at all [2]. I will rationalize these
observations with carrier thermalization arguments [2-4], discuss their fundamental implications and
show how these effects can be leveraged in optoelectronic devices [5,6].

Short biography
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Davy GERARD (UTT - L2N, Troyes)

https://recherche.utt.fr/light-nanomaterials-nanotechnologies-
l2n/members/davy-gerard

davy.gerard@utt.fr

Davy Gérard obtained his PhD in physics in 2004 from the University of Burgundy (Dijon) for his work
on near-field optical microscopy applied to photonic crystals. In 2008, he joined the Light,
nanomaterials, nanotechnologies (L2n) laboratory. Davy Gerard’s research focuses on light-matter
interactions at the nanoscale, particularly in the vicinity of metallic nanostructures. This encompasses
the use of optical antennas and metasurfaces to manipulate light emission, the development of novel
plasmonics materials, and the study of chiroptical interactions. His current research endeavors center
on aluminum as a novel plasmonic material, particularly in the context of UV-plasmonics, collective
resonances in arrays of nanoparticles, and chiral plasmonics.

Self-hybridization and hot electron generation in aluminum nanoantennas

Strong coupling is typically observed between two distinct entities or between an entity and its
environment (e.g., an atom and a cavity). However, it can also occur between two distinct excitations
within the same object, a phenomenon that has been less extensively investigated. In this work, we
present evidence of strong coupling between localized surface plasmon resonances and the interband
transition in aluminum nanorods. This coupling is evidenced by optical spectroscopy and electron
energy loss spectroscopy (EELS), supported by numerical simulations. The strong coupling involves
multiple orders of plasmon modes, including dark modes. The corresponding Rabi energy, which
defines the energy splitting between the two polaritonic branches, is determined in each case.
Importantly, the use of EELS allowed us to experimentally map the hybrid modes with nanoscale
resolution, giving further evidence of the strong coupling. Moreover, a dedicated numerical model [1]
is employed to demonstrate that strong coupling in the near-infrared region facilitates efficient hot
electron generation, exploiting the hybrid nature of the modes. 
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The plasmonic component provides a high
absorption cross-section, while the interband
transition ensures efficient hot electron
generation. As a result, aluminum nanorods
emerge as a highly efficient source of hot
electrons in the visible and near-infrared
regions, with possible applications in localized
photochemistry, photodetection, and solar
energy harvesting.
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