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Mot d’introduction 

 

Chères et chers collègues,  

Nous sommes ravis de vous accueillir aux journées plénières communes aux GDR Plasmonique 

Active et Photo-Electro-Stimulation. Ces journées se tiendront à l’Université du Mans, le 1er et 2 Juin 

2022. Nous remercions chaleureusement toute l'équipe d'organisation locale : Frédéric Amiard, Ines 

Abid, Aïcha Azziz, Mathieu Edely et Marc Lamy de la Chapelle. Nous remercions également le CNRS 

sans qui nos manifestations ne pourraient se tenir. 

Les thématiques du GDR PES sont centrées notamment autour de la photo-électrochimie, de la 

commutation redox des propriétés photo-physiques de molécules et nanoparticules. Celles du GDR 

Plasmonique Active concernent entre-autre les processus photo- ou électro-induits, en relation avec 

l’excitation des plasmon de surface. Les points communs entre les deux GDR sont donc forts, comme 

en témoignent l’ensemble des séminaires proposés. Ils montrent aussi la richesse et la diversité des 

projets menés à l’échelle nationale au sein des deux GDR.  

Bien cordialement, 
 
M. Fabien Miomandre, directeur du GDR Photo-Electro-Stimulation 
M. Nordin Félidj, directeur du GDR Plasmonique Active 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Comment venir à l'Université 

Le lieu de conférence est la scène de EVE, l'Espace de Vie Etudiante (Avenue René Laennec, 72100 Le 
Mans) 

 

 Site web de EVE : http://eve.univ-lemans.fr/fr/index.html 

  

Le plus simple si vous venez de la gare ou du centre ville est de prendre la ligne T1 du Tramway - 
direction Université - Arrêt Campus Ribay (avant dernier arrêt de la ligne). 

Pour utiliser le tramway, vous pouvez acheter les tickets aux machines automatiques situées aux 
arrêts de tramway.  

Site web: http://www.setram.fr/index.php 

Tarifs  

▪ Ticket unité (validité d'1 heure après validation) : 1,50 euros. 
▪ Ticket aller-retour (validité d'1 heure pour chaque trajet après validation) : 2,90 euros. 
▪ Ticket journée (validité de 24 heures) : 4,20 euros. 
▪ Ticket 10 voyages (validité d'1 heure après chaque validation) : 13,50 euros 

 

 

 

http://eve.univ-lemans.fr/fr/index.html
http://www.setram.fr/index.php


Programme des conférences orales 

 

Mercredi 1er Juin 2022 

 

- 10h00-10h30 : Accueil et inscription des participants (autour de cafés et croissants). 

- 10h30-10h45 : Introduction des journées par les directeurs des GDR. 

- 10h45-11h30 : Conférence invitée Jean-Christophe Lacroix, ITODYS, Université Paris Cité, Plasmonic 

phenomena in electrochemistry and in molecular electronics: a critical point of view. 

- 11h30-11h50 : Vitor Brasiliense, PPSM, ENS Paris-Saclay, Dynamically Tracking Surface Modification 

with Quantitative Phase Imaging. 

- 11h50-12h10 : Agnès Maitre, INSP, Sorbonne Université, Giant increase of absorption cross section 

of single nanocrystal within a plasmonic antenna. 

- 12h10-12h30 : Céline Molinaro, IS2M, Université de Haute-Alsace, Polymerization induced by heat 

generation through the plasmonic excitation of gold nanoparticles. 

Pause-déjeuner 

- 14h00-14h45 : Conférence invitée Fabrice Charra, SPEC, CEA, Université Paris Saclay, Photonic 

properties of graphene-based 2D supramolecular self-assembled architectures. 

- 14h45-15h05 : Stéphane Rigaut, ISCR, Université de Rennes I, Photo-Control of NIR Emission. 

- 15h05-15h25 : Ines Abid, IMMM, Université du Mans, Relation propriétés optiques/propriétés 

thermiques de nanostructures métalliques. 

Pause-café 

 

- 16h00-16h20 : Nadia Djaker, CSPBAT, Université Paris 13, Scattering Correlation Spectroscopy based 

Nanobiosensor: Application for Cu-Zn Superoxyde Dismutase Detection. 

- 16h20-16h40 : Amine Khitous, IS2M, Université de Haute-Alsace, Synthesis of hybrid nanosensors 

based on molecularly imprinted polymer by optical near field photopolymerization. 

- 16h40- 17h00 : Laureen Moreaud, SPEC, CEA, Université Paris Saclay, Gold shell enhancement of 

dielectric particles as sensitive labels for biological imaging. 

- 17h00-17h20 : Charlène Brissaud, ITODYS, Université Paris Cité, Plasmonic Photocatalysis: Relative 

importance of thermal effects and photogenerated reactive oxygen species in aqueous solutions. 

- 17h20-17h30 : Intervention de Jean-Christophe Lacroix : Veille scientifique GDR / Division 

Nanosciences de la société chimique de France (SCF). 

-17h30 : Session Poster – Buffet  

 

 



 

 

Jeudi 2 Juin 2022 

 

- 9h00-9h45 : Conférence invitée Galina Dubacheva, DCM, Univ. Grenoble Alpes, Reversible 

fluorescence switching at nano-scale using stimuli-responsive supramolecular interactions. 

- 9h45-10H05 : Guillaume Laurent, PPSM, ENS Paris-Saclay, Patterning gold nanorod assemblies by 

deep-UV lithography. 

- 10h05-10h25 : Liudmila Trotsiuk, UTT, Troyes, Emission of quantum dots near gold nanoparticles: 

classical plasmonic enhancement and beyond. 

 

Pause-café 

 

- 11h00-11h45 : Conférence invitée Mona Tréguer-Delapierre, ICMCB, Université de Bordeaux, 

Synthesis and optical properties of coupled plasmonic nanoparticles: recent advances and 

perspectives. 

-11h45-12h05 : Bruno Palpant, LuMIn, CentraleSupélec-ENS Paris-Saclay, Gold-silver core-shell 

nanoparticles: Near-ultraviolet plasmon modes and sub-THz vibrations 

- 12h05-12h25 : Théo Geronimi-Jourdain, ITODYS, Université Paris Cité, Plasmon-mediated surface 

grafting as an innovative strategy for a direct visualization of surface lattice plasmon modes 

- 12h25- 12h45 : Conclusions des journées GDR. 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

CONFERENCES ORALES 

  



Plasmonic phenomena in electrochemistry and in 

molecular electronics: a critical point of view. 
 

Jean-Christophe Lacroix, Mathieu Bastide, Pierre Bleteau,  
Sarra Gam-Derouich 

 

Université de Paris, ITODYS, CNRS-UMR 7086, 15 rue J-A de Baïf, 75205 Paris Cedex 13, 
France. 

lacroix@univ-paris-diderot.fr 

 

Metallic nanostructures allow the confinement of light on a subwavelength scale due to the 
collective oscillations of the quasi-free electrons generated at the metal-dielectric interface 
when irradiated. This phenomenon leads to a strong absorption in the visible or near infra-red 
range, called localized surface plasmon resonance (LSPR). Electron oscillations cause the 
creation of hot charge carriers1 with energies corresponding to typical molecular excitations. 
As a consequence, their transfer can induce new chemistry in the vicinity of nanoparticles 
(NPs) and they can be used to achieve chemical, photochemical electrochemical reactions 
with molecules absorbed on or close to the NPs 2–5,  They can also be used in molecular 
electronics.6,7 
In this conference, I will present few phenomena in which hot electron generated by plasmonic 
nanostructures can be used in electrochemistry and molecular electronics. I will first discuss, 
the enhancement of electrochemical reductions or oxidations of soluble redox probes in a 
scanning electrochemical configuration. In a second part, I will show that redox active 
nanojunction made of conductive polymers can be switched by plasmon induced 
electrochemical process.8,9 

Finally, I will show that diazonium reduction of various molecules can be performed on 
plasmonic electrodes10–14 and makes it possible connect gold dimers15 or  to grow lines, 
columns but also lines and columns of NPs connected by the organic semiconductor, can be 
generated using NPs of various sizes.16 

 

Figure 1: Anisotropic growth of BTB layer on arrays of AuNPs deposited on ITO (diameter 100 nm, 

gratings x = y = 200 nm) after irradiating a 3 mM BTAB solution containing 30 eq. of tBuNO2 with 

polarized white light along the x axis of the arrays for 20 min. a) SEM image, gold, carbon and sulfur 
EDX signals. b) Line profile showing the mass % of gold, carbon and sulfur along one line of NPs 
connected by oligo(BTB). 
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Effect of Plasmon for the Fabrication of Interconnected AuNPs through the Reduction of Diazonium Salts. 
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of Gold Nanoparticle Dimers for Plasmonic Molecular Junctions. ACS Appl. Nano Mater. 2020, 3 (8), 7789–7794. 
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Photonic properties of graphene-based 2D 

supramolecular self-assembled architectures 

Fabrice Charra,  
SPEC, CEA/CNRS, UMR 3680, Université Paris-Saclay, France (fabrice.charra@cea.fr) 

 

Designing van der Waals (vdW) heterostructures based on two-dimensional (2D) materials is 

blossoming as a promising route to the fabrication of new materials with electronic and 

photonic responses tailored at the nanoscale. A strong limitation results from the limited choice 

of easily processible 2D materials with complementary properties, beyond the sole graphene.  

However, graphene properties can be tuned through its functionalization by specific active 

photonic molecules. We have recently developed original molecular-engineering concepts for 

designing molecular building blocks spontaneously adsorbing on graphene according to 

various preprogrammed patterns.[1] We shown that such “augmented graphene” layers can 

be stacked on each other to form original vdW heterostructures.[2]  We have realized and 

probed the photonic responses of such single or bi-layer structures embedding one or several 

molecular or polymeric building blocks. The STM images permit an accurate structural analysis 

of molecular organization induced by the atomic-scale template of graphene. The organized 

self-assembly has a clear influence on optical properties, as observed by absorbance,[3,4] 

fluorescence[5] and Raman micro-spectroscopy. These experiments permit to distinguish the 

influence on optical spectra of the various molecule-molecule and molecule-graphene 

interactions of either electronic or near-field optical origins. The possibility of assembling 

different molecules with perpendicularly-oriented transition dipole moments (see figure) opens 

new perspectives towards hyperbolic metamaterials. 

 

Figure: Incidence-angle resolved absorption of an organized monolayer of in-plane Zinc Phthalocyanine 

derivatives (absorption peak at 710nm) and out-of-plane perylene derivatives (540-600nm) formed by 

self-assembly onto a graphene.  

[1] N. Kalashnyk et al, Chem. Commun.54, 9607-9610 (2018)  
[2] N. Kalashnyk et al, 2D Mater. 6, 045016 (2019) 
[3] T. Sghaier et al, Beilstein J. Nanotechnol. 7, 862-868 (2016) 
[4] S. Le Liepvre et al, Mol. Cryst. Liq. Cryst. 65, 5-15 (2017) 
[5] S. Le Liepvre et al, ACS Photonics 3, 2291-2296 (2016) 
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Reversible fluorescence switching at nano-scale using 
stimuli-responsive supramolecular interactions  

 B. Chabaud,a F. Sciortino,a L. Martin, a D. Kamzabek,b H. Bonnet,a R. Lartia, a F. 

Miomandre,b R. Auzély,c L. Guérente,a D. Boturyn,a and G. V. Dubachevaa  

aDCM, Univ. Grenoble Alpes; bPPSM, ENS Paris-Saclay; cCERMAV, Grenoble  

Email: galina.dubacheva@univ-grenoble-alpes.fr  

  

Tuning fluorescence reversibly and in a single nanostructure is of great interest for the 

development of bioanalytic nanoprobes, sensing and photo-electronic devices. We propose to 

use stimuli-responsive supramolecular interactions to design dynamic plasmonic systems 

allowing reversible fluorescence switching by tuning the nanoparticle/fluorophore distance. Our 

recent results obtained with gold nanoparticles linked with fluorescein through 

thermoresponsive poly(N-isopropylacrylamide) provided the proof for the proposed approach 

(Fig. 1A) [1]. We are now extending it to oligo(ethylene glycol) copolymers having tunable 

transition temperature, aiming to produce multifunctional nano-probes, combining the 

possibility of local heating with nano-scale temperature sensing. In parallel, we develop 

fluorescence switches based on redox-driven host/guest interactions such as between 

βcyclodextrin and its guest ferrocene (Fig. 1B). Our previous studies on surfaces revealed 

several advantages of host/guest chemistry for the controlled surface binding such as strong 

and specific interactions combined with reversibility under external stimuli [2-4]. Our goal is to 

extend this strategy from surfaces to nanostructures by developing redox- or photosensitive 

nano-switches suitable for fluorescence sensing assays in solutions and on surfaces.  

 

Fig. 1. Fluorescence nano-switches based on thermo-responsive polymers (A) and host/guest 

interactions sensitive to electrochemical stimuli or light (B).    

  

[1] D. Kamzabek et al, Langmuir, 37, 10971–10978 (2021)  
[2] G. Dubacheva et al., Langmuir, 26, 13976-13986 (2010)  
[3] G. Dubacheva et al., Chem. Commun., 47, 3565-3567 (2011)  
[4] G. Dubacheva et al., Proc. Natl. Acad. Sci. USA, 112, 5579-5584 (2015)  

  

 

 



 

  



 

  



Synthesis and optical properties of coupled plasmonic 

nanoparticles: recent advances and perspectives 

Mona Tréguer-Delapierre 

ICMCB-CNRS, U.Bordeaux, 87 Av du Dr A. Schweitzer, 33608 Pessac 

 

Metallic nanoparticles offer a large of exciting properties, such as intense absorption and 
scattering, highly efficient light-to-heat conversion and localized field enhancement. As a 
consequence, they have been used in a wide range of applications in recent years. When 
group into clusters of specific geometries, they can generate remarkable optical properties 
such as optical magnetism which has motivated the development of new fabrication 
techniques. Such clusters could serve as building blocks in a new generation of self-assembled 
metamaterials (1,2). In this communication, we will describe the geometries, fabrication 
techniques and optical properties of symmetric clusters of plasmonic particles. We will also 
present the optical properties of the resonant particles when coupled with thin-films stacks. 
Disordered ensembles of plasmonic nanoparticles onto such layered films have high potential 
for mastering visual appearance of an object at the macroscale. The coupling of nanoscale 
resonances and mesoscale interferences can be used to engineer spectrally and angularly the 
reflected light and lead to novel visual effects that are particularly impressive when changing 
viewing conditions.  

 

 

 

 

 

 

 

 

 

1.L.Roach, L.Lermusiaux, A.Baron, M.Tréguer-Delapierre in Encyclopedia of Nanomaterials edited by 

Y.Yadong and Y.Xia, (Elsevier, 2021, 1-17, ISBN 978-0-12-822425-0.000011-7) 

2.L.Lermusiaux, L.Roach, A.Baron, M.Tréguer-Delapierre, Nano Express, 3, 2, 21003 (2022) 

3. K. Vynck, R. PAcanowshi, A.Dufay, X. Granier, P.Lalanne, arXiv:2111.13426, (2021) 

 



 

  



Plasmon-mediated surface grafting as an innovative 

strategy for a direct visualization of surface lattice 

plasmon modes 

 

T. Geronimi-Jourdain1, M. Braïk2, N. Harou1, A. Belkhir2, S. Lau-

Truong1, A. Chevillot-Biraud1, C. Mangeney3, N. Félidj1 

1 Université Paris Cité, CNRS, ITODYS, F-75006 Paris, France 

2 Laboratoire de Physique et Chimie Quantique, Université Mouloud Mammeri, 

Tizi-Ouzou, Algérie 

3 Université Paris Cité, CNRS, LCBPT, F-75006 Paris, France 

E-mail: nordin.felidj@u-paris.fr 

Plasmonic nanostructures arranged in regular arrays support lattice plasmon modes, thanks 

to the diffraction of photonic modes of different orders in the plan of the substrate. These lattice 

modes are characterized by a reduced linewidth of the resonance and an important 

improvement in its quality factor [1]. Therefore, such arrays can provide improved platforms in 

the context of non-linear optics, molecular sensing, plasmon-based lasers, or surface 

enhanced spectroscopies. In this work, we show that the grafting of aryl films, derived from 

diazonium salts [2], makes it possible to map the photonic modes propagating on the surface 

of regular arrays of gold disks displaying surface lattice (figure below). This mapping allows us 

to directly identify the nature of these photonic modes, which is of crucial importance in the 

understanding of the long-range coupling origin of the plasmonic structures. 

 

Figure(a) and (b): mapping of the intensity of the 

electric field, obtained by the FDTD method, of two 

regular arrays of gold disks (diameter 150 nm, height 

50 nm, on an ITO layer), for a grating constant of (a) 

= 500 nm, and (b)  = 680 nm. The graphs (c) and 

(d) display the profile of the intensity corresponding 

to the vertical dashed lines in (a) and (b), 

respectively. The profile in (c) evidences the 

photonic mode of the (1,0) order related to the 

mapping in (a), and the profile in (d), the photonic 

mode of the (1,1) order related to the mapping in (b).  
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