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|
HANAMI-CECAM Materials Science Event Program

Skill-building

Day 1: November 3 (Monday)

08:30 — 08:45

General Registration (Amphi Durand)

08:45 - 09:00 Opening Remarks (Amphi Durand)

Density Functional Theory for Materials Modeling

09:00 — 10:40

10:40 - 11:00
11:00 — 11:45

11:45-12:30
12:30 - 14:00
14:00 - 15:30

15:30 - 16:00
16:00 - 17:40

17:40 -

P. Ordején: 0O0O00I0 00O00NO0O! DOOOOD 000 100 000000 0000 j0000! 000
joooo

[1 Coffee Break (SCAI)

P. Ordejon: 000000 DOCONE0O! 000000 00 100 Oib000 00B0 [000m0e jooo
0ol 0oooooo

E. di Napoli: 0i0000 OI00000 000 10 000 00000 100000 0000000
O Lunch Break (SCAI)

A. Alcaraz and P. Ordejon: 0000000 0000000 OO0 010000 (UFR Physique:
Corridor 22-23, 1st floor, computer rooms 109-111)

1 Coffee Break (UFR Physique: Corridor 22-23, 1st floor, room 103)

A. Alcaraz and P. Ordejon: 0000000 0000000 OM0 010000 (UFR Physique:
Corridor 22-23, 1st floor, computer rooms 109-111)

[0 0 Poster Session and Cocktails (IMPMC institute: Corridor 23-24,
4th floor, conference room 402)
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Day 2: November 4 (Tuesday)

Quantum Monte Carlo Methods for Accurate Materials Simulations

08:30 - 09:00 K. Nakano: O0O000IDO 00 100 00OD0OOOO 0000 DOODO! 0000000

09:00 - 10:40 M. Casula: I0I0000I0C 0 ODODOIDO ODOI0 O0MO0 00000000 (00000000
000 100 0D00i0ioi00 Dooo iooonoo oooo! 0omooon

10:40 -11:00 [1 Coffee Break (SCAI)

11:00 - 12:00 M. Casula: O000NO00 D000 OO0 000 0000 000000 DOnNOIDono0 00O
00! Domoooo

12:00 - 12:30 Edoardo Di Napoli and Clément Richefort: 010000 000000 000 10 OO0
U00000 00 DoUioooU Dottlooo DoiDoo (obor Uomoooo

12:30-14:00 O Lunch Break (SCAI)

14:00 - 15:30 K. Nakano and M. Casula: Practical Sessions with TurboRVB: 0000 000000
00 00000D0 O0pobio 0ot 00 Iobooonoo bolobod 000 tdodo booo
(000000 00O 000000l »Jofoon oolool oo oo bo»oonoo ioooo oooo
gaao

15:30-16:00 [1 Coffee Break (UFR Physique: Corridor 22-23, 1st floor, room 103)

16:00 - 17:40 K. Nakano and M. Casula: Practical Sessions with TurboRVB: 000 0000
0000 000000 00 0OO 000 DOC 00 000000 O0o0o Oono Ooooo toog
00000000 0000000 Doobon 0ol boom bo»oool oot bboioogo
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Day 3: November 5 (Wednesday)

Many-Body Perturbation Theory and the GW Approximation

08:30 - 08:50
08:50 — 09:50

09:50 - 10:30

10:30 - 10:50
10:50 - 11:30
11:30 - 12:00
12:00 - 14:00
14:00 - 15:30

15:30 - 16:00
16:00 - 17:40

20:45 -

D. Varsano: 0000000 00 100 00000 0000 (Amphi Durand)

A. Ferretti: 0000 0000 OD0IODOONOO COOOOC 00O 00 OO DoOIOOIOCmoO0
(Amphi Durand)

C. Attaccalite: 0000 0I000O0NOO O 100 0000 DOIO0IO0 000000 (Amphi
Durand)

1 Coffee Break (SCAI)

D. Varsano: OO [0 0000000 (Amphi Durand)

C. Richefort: 00000 000000 OO0 10 0000 00000 (Amphi Durand)
0 Lunch Break (SCAI)

Practical Sessions with Yambo: 0000 000000 O OO0 000000 0O 000
10 DODOO0 00000000 (UFR Physique: Corridor 22-23, 1st floor, computer
rooms 109-111)

[1 Coffee Break (UFR Physique: Corridor 22-23, 1st floor, room 103)

Practical Sessions with Yambo: 0O 1000 1000 100 OO 000000IO0I00 (UFR
Physique: Corridor 22-23, 1st floor, computer rooms 109-111)

0 [ Conference Dinner on the Boat for all registered participants:
Diner croisiere Eiffel, boarding at the Alexandre Il bridge



https://maps.app.goo.gl/ATtjGewxWotT4Rwe7
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Workshop

Workshop Day 1: November 6 (Thursday) (Amphi Charpak)

08:30 — 08:45 Workshop Registration
08:45 — 09:00 Workshop opening remarks

Pushing the Boundaries of Large-Scale Simulations
0001 00000 00000000

09:00 - 09:45

09:45 - 10:10

10:15-10:40

10:40 - 11:00

Ayako Nakata (NIMS, Tsukuba, Japan)
0000oniooD OO0 0Oiooionooo 00 0000ioooid doidmo Oomnom

Laura Ratcliff (School of Chemistry, University of Bristol, UK)
000nonoor 0 DOIDD 000oOU 0o moiomooioboon gdooonoooo 0oo

Miguel Pruneda (CINN-CSIC, Oviedo, Spain)

1 1 o A
Ooootiot ooooerooo

[1 Coffee Break

Recent Advances in Linear Algebra Libraries for Materials Science
00010 0000000 07 00000

11:00 - 11:45

11:45-12:10

12:10 -12:35

12:35 -14:00

Toshiyuki Imamura (RIKEN-CCS, Kobe, Japan)
100000 00 000 00 00000 000000100 0000010000

Clément Richefort (Jilich Supercomputing Centre, Germany)

00000O0n DoDoOO [o0onoo0nnoo it 00t [0 ob LOohomoUinomn 0o00noo
100 OCDDOODDOnOmeD UoOmooto

Laura Grigori (EPFL, Lausanne, Switzerland)

uag

O Lunch Break (For speakers and HANAMI members lunch at the cam-
pus restaurant LArdoise)
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Electronic Structure and Total Energy with Many-Body Methods
000 000000 0000000

14:00 — 14:45 Takao Kotani (Tottori University, Japan)
Hi000Ioiooonoon OoodDoonoi 0oniooooooon oo

14:45 -15:10 Maria Hellgren (IMPMC, Sorbonne Université, Paris, France)
QUmbooobiton OO0 00D 0ondinoo 000D I000noDo oo oovuoo

15:10 - 15:35 Vitaly Gorelov (LS|, Ecole Polytechnique, Palaiseau, France)

N 1 1 o W W
Qooioogn 4oooood 0ooono domood

15:35-16:00 [1 Coffee Break

Electronic and Optical Properties of Innovative Materials
000 DI000O0 o]

16:00 — 16:45 Maurizia Palummo (University of Rome Tor Vergata, Italy)

Uli0IOmO0oOD h0oonn ol 00 Dodioioonooe Oioooonoo 0o 0oogn og
000 0000000 domnoon

16:45-17:10 Claudio Attaccalite (CINaM Marseille, France)
0000000 OR0DDoooD D0Donooo o0 Doomito Oioomwnooo

17:10 - 17:35 Michele Amato (LPS, Université Paris-Saclay, France)

O o A
(0O 000000000 000 ab initio 000000

17:35-18:00 Claudio Quarti (University of Mons, Belgium)

010010000 00 O01bon bioooomor oo Doroo Cooo ab initio OOO0 0OO0O 00
0000 000 OO0 000 0oo

19:30 - 0 Conference Dinner atLa Coupole (102 Bd du Montparnasse, 75014 Paris)
for speakers and HANAMI| members



https://maps.app.goo.gl/DHjLhKQLWACH5G356
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Workshop Day 2: November 7 (Friday) (Amphi Charpak)

Modelling and Simulation of Energy Materials
000N 100000000 0000000

08:30 - 09:15

09:15 - 09:40

09:40 - 10:05

10:05 -10:30

Azusa Muraoka (Japan Women’s University, Japan)

I8 A A 1
0Dooooo Dooiroiooo booo

George Volonakis (Université de Rennes, France)

8 1 o A
Qooonooo

Aran Garcia Lekue (DIPC, San Sebastian, Basque Country, Spain)

00 000 00 O0oobol 0000oiotrooitooot Oiobioton 0ooun mog 0o
000oo Oiounnooo

[0 Coffee Break

Machine Learning for Materials Research
000Im 00010 O000I00

10:30 -11:15

11:15-11:40

11:40 - 12:05

12:05 - 12:50

12:50 - 14:00

Terumasa Tadano (NIMS, Tsukuba, Spain)

Qnoomoooibo oo 0oinidnooD 000ibooboo o0 0b 0oUo0idnooon oo
000 00 DOOoTnooor Dooooo bnoco

Markus Holzmann (LPMMC, Université Grenoble-Alpes, France)

Qooioo 0hitoOooitnio 0000y 0inbiodo 0t 0oootrobomon oooo
00 Oiooo

Alessandra Serva (PHENIX, Sorbonne University, France)

1 o o 1 [
I [

Tomomi Shimazaki (Yokohama City University, Japan)

0IO0I0IO00 oCoi 0oU 0oooeo [Ooomoo Looouobooo o0 oooonoonoo
U0i0I00 000 4oooooo otdiod oo

0O Lunch Break (For speakers and HANAMI members lunch at the cam-
pus restaurant LArdoise)
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Green’s Function Methods for Spectroscopy
00010 OI0000 00000

14:00 - 14:45

14:45 - 15:10

15:10 - 15:35

15:35 -16:00

Lucia Reining (LSI, Ecole Polytechnique, Palaiseau, France)
T

Andrea Ferretti (CNR Nano, Modena, lItaly)

0Ooiool Oooii0uoo Ooooooonoo 0ooond Doiloitnoon oo i0uboon 00 0oo
(0ooinn 0oomoonooo 0 oO0O0o boo 00oo Dobomooooooo

Valerio Olevano (Institut Néel, Grenoble, France)

8 A
0000000 000 00000b0iuoon (0oonoooon O 000 0 o 000

Fabien Bruneval (CEA Saclay, France)

Qioood Doootooo booooo ot 0O boomboidorooy b 0U dooy Loo0o
10000
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Poster Session Abstracts

Poster #1: Non-Centrosymmetric Hexagonal Buckled Monolayers: A Platform
for Strain-Tunable Valleytronics

Authors: Fathima Is and Abir De Sarkar*
Affiliation: Institute of Nano Science and Technology, Knowledge City, Sector 81, Mohali,
Punjab-140306

Abstract: In the era of information explosion and artificial intelligence, energy-efficient and
high-speed computational resources have become prerequisites. Nanomaterials, especially
atomically thin 2D materials, introduce new paradigms to overcome the miniaturization chal-
lenges. Valleytronics is an emerging field; an additional quantum degree of freedom called val-
ley can be manipulated in certain materials to store and process information. Berry curvature
is a geometric property of the electronic band structure that acts as a magnetic field in momen-
tum space, determining the Valley Hall effect. In non-magnetic materials, valley polarization
can be induced externally through optical pumping. The present study highlights the potential
by exploring valleytronic properties in various buckled hexagonal monolayers. The spin split-
ting obtained for the valence band is 58 meV and 72 meV for SnSi and SnGe, respectively,
and is comparable to the well-studied transition-metal dichalcogenides (TMDCs). On the other
hand, the orbital-projected band structures reveal that p-orbitals contribute to the band edges.
We further demonstrate that applying strain can enhance Berry curvature in SnS monolayer,
paving the way for groundbreaking advancements in emerging electronic applications.

References:

1. Fathima I. S., R. Ahammed, P. Nandi, A. Rawat, and A. De Sarkar, “Compressive strain-
induced enhancement in valley polarization in B-phosphorene-like SnS monolayers,” Applied
Surface Science 611, 155675 (2023).

2. M.K. Mohanta, Fathima I. S., and A. De Sarkar, “Valley Hall effect in graphene-like SnX (X=
Si, Ge) buckled monolayers with high charge carrier mobility and low lattice thermal conductiv-
ity,” Phys. Rev. B 107(3), 035429 (2023)
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Poster #2: Multichannel Dyson equation: 3-body Green’s functions for the in-
vestigation of molecular spectra

Authors: Stefano Paggi
Affiliation: Université de Toulouse

Abstract: We present the multichannel Dyson equation (MCDE)[1], which couples two or more
independent-particle n-body Green’s functions through a multichannel self-energy. In particu-
lar, the method couples a one-body Green’s function with a three-body Green’s function to
simulate photoelectron spectroscopy. Conventional Dyson equation approaches typically start
from the one-body Green’s function and include satellite excitations through a complicated dy-
namical one-body self-energy. In contrast, the MCDE incorporates correlation effects already
at the independent-particle level, allowing for a static multichannel self-energy. The MCDE is
exact up to second order in the interaction and includes many higher-order diagrams to de-
scribe screening and other correlation effects. This formalism overcomes key shortcomings of
standard approaches such as GW, which suffers from self-screening and fails to reproduce the
satellites in the spectral function of the Hubbard dimer. The MCDE is exact for the standard
Hubbard dimer[2] and yields very accurate results for hydrogen-molecule—like models[3]. Here,
we present results for a H2-like molecule and Neon.

References:

[1] Riva, Romaniello, Berger, Phys. Rev. B 110, 115140

[2] Riva, Romaniello, Berger, Phys. Rev. Lett. 131, 216401

[3] Paggi, Berger, Romaniello, J. Chem. Phys. 163, 154109 (2025)
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Poster #3: Excitonic Landscape in MoS, and MoSe, Homobilayers: A First-Principles
Study Using GW-BSE

Authors: Purushothaman Mannivannan
Affiliation: University of Antwerp

Abstract: This work presents a first-principles investigation of the excitonic properties in MoS,—MoS,
and MoSe,—MoSe; bilayer systems. Using GW-corrected band structures and Bethe—Salpeter
Equation (BSE) calculations performed with the YAMBO code. We analyze the low-energy
excitations and classify them as direct/indirect, and intralayer/interlayer/hybrid types of exci-
tons. Additionally, we explore the impact of biaxial strain on the excitonic landscape, aiming

to understand the tunability of exciton types and binding energies in these homobilayers. Our
results provide insight into excitonic transitions in 2D TMD bilayers, highlighting their relevance

for tunable optoelectronic and valleytronic devices.
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Poster #4: Localized Spin-State Transitions in the Optical Absorption Spectrum
of Cr-doped GaN.

Authors: Masoud Mansouri
Affiliation: Universidad Auténomo de Madrid

Abstract: Using a hybrid density functional, we study the electronic, magnetic, and neutral
excitations of the paradigmatic Cr-doped GaN solid. Our results indicate that the 1% doped
wurtzite GaN crystal retains the semiconducting nature of the host, associated with a magnetic
moment of 3 g. As a consequence of Cr doping, additional hybridized bands are formed within
the intrinsic bandgap of GaN, leading to a considerable bandgap narrowing by 1.4 eV and new
low-energy optical transitions. Our results indicate dark Cr d-d transitions at very low energy
(0.5-0.7 eV), followed by bright transitions in the visible energy range (1.8-2.2 eV). Characteri-
zation of the electron-hole pairs suggests that the latter originates from the internal transitions
among hybridized Crq—N,, states. With the existence of these new optical features within the vis-
ible energy window, one can expect an enhancement to the photoelectric conversion efficiency
of GaN upon Cr-doping, in addition to applications in spintronic devices.
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Poster #5: Exploring the Impact of Electron-Phonon and Impurity-Phonon Inter-
actions on Heat Transport in Heavily Doped Silicon: A First-Principles Study

Authors: Raja Sen (1), Nathalie Vast (3), Jelena Sjakste (3), and Lorenzo Paulatto (2)
Affiliations: (1) SATIE, ENS Paris-Saclay et Université Paris-Saclay, UMR 8029, 4 avenue
des Sciences, 91190 Gif-sur-Yvette, France, (2) Sorbonne Université, Museum National d’His-
toire Naturelle, UMR CNRS 7590, Institut de Minéralogie, de Physique des Matériaux et de
Cosmochimie, 4 place Jussieu, F-75005 Paris, France, (3) Laboratoire des Solides Irradiés,
CEA-DRF-IRAMIS, Ecole Polytechnique, CNRS UMR 7642, Institut Polytechnique de Paris,
91120 Palaiseau, France

Abstract: A detailed understanding of heat transport mechanisms in doped semiconductors
is essential for optimizing their thermoelectric performance and improving heat management
in micro- and nanoscale devices. While electron-phonon (el-ph) and electron-impurity interac-
tions are well-studied in the context of electron transport in semiconductors [1,2], research on
the impact of el-ph and phonon-impurity (ph-imp) interactions on phonon lifetimes and, conse-
quently, on lattice thermal conductivity, remain rare. In this presentation, | will show our recent
work, which explores the influence of el-ph and ph-imp scattering on the lattice thermal conduc-
tivity of heavily doped silicon [3], using density functional theory-based first-principles methods.
Our findings show that at moderate carrier concentrations ( 10" cm ) and room temperature,
phonon scattering by electrons is the main mechanism behind the reduction of thermal conduc-
tivity in doped silicon. However, at lower temperatures or higher doping levels ( 102! cm @), both
el-ph and ph-imp scattering significantly contribute to reducing the lifetimes of low-frequency
phonons, which leads to further decreases in the thermal conductivity of doped silicon. Our
results show good agreement with experimental thermal conductivity data for silicon across the
full range of doping levels and temperatures.

References:

1. R. Sen, N. Vast, and J. Sjakste, “Role of Dimensionality and Size in Governing the Drag
Seebeck Coefficient of Doped Silicon Nanostructures: A Fundamental Understanding” Phys.
Rev. B 108, L060301, (2023). (Highlighted as Editors’ Suggestion)

2. R. Sen, N. Vast, and J. Sjakste, “Hot Electron Relaxation and Energy Loss Rate in Silicon:
Temperature Dependence and Main Scattering Channels” Appl. Phys. Lett. 120, 082101,
(2022).

3. J. Sjakste, M. Markov, R. Sen, G. Fugallo, L. Paulatto, and N. Vast, “Occurrence of the Col-
lective Ziman Limit of Heat Transport in Cubic Semiconductors Si, Ge, AlAs and AIP: Scattering
Channels and Size Effects”, Nano Ex. 5, 035018 (2024).
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Poster #6: Self-Consistent Spectra of the Strongly Correlated Bose-Fermi Gas

Authors: Julius Tirpitz
Affiliation: Heidelberg University

Abstract: We present fully self-consistent spectral functions of a strongly correlated Bose-
Fermi mixture near the critical temperature for Bose-Einstein condensation. Our approach
employs the Keldysh real-time formalism within the two-particle irreducible effective action,
numerically solving Dyson equations for dressed propagators and providing direct access to
real-frequency spectra without analytical continuation. Our results reveal qualitative features in
the spectral functions that are inaccessible in non-self-consistent treatments, underscoring the
importance of self-consistency for accurately capturing dynamical properties in strongly inter-
acting regimes. In addition, we find region of thermodynamic instability that is attributed to an
effective, attractive boson-boson interaction mediated by the fermionic component.
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Poster #7: Benchmark study for the prediction of band alignment at hetero-
interfaces

Authors: Jean Goossaert
Affiliation: Université de Rennes

Abstract: A key property for the efficiency of all photovoltaic technologies is the collection of
photo-generated charge carriers at the junction between an absorber material and transport
layers. This collection is made possible by a proper alignement of the electronic bands at the
interface. Evaluating this offset with precision is thus crucial for predicting the cell efficiency.
However, most computational techniques fail at reliably predicting valence and conduction band
offsets, while sizable discrepancies exist between experimental values as well. Therefore, a
benchmark study of the band alignment in various types of heterojunctions is needed. The ap-
proach presented in this poster starts from the simplest model junction, the asymmetric Hubbard
dimer, and studies the range of validity of several approximations of many-body perturbation
theory, in particular GW and GW . The great advantage of this exactly solvable model is to pro-
vide a benchmark that, as a function of its parameters, is representative for a wide range of
materials.
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Poster #8: Layered Multiple Scattering Approach to Hard X-ray Photoelectron
Diffraction: Theory and Application

Authors: Trung-Phuc Vo
Affiliation: University of West Bohemia

Abstract: Photoelectron diffraction (PED) is a powerful technique for resolving surface struc-
tures with sub-angstrom precision. At high photon energies, angle-resolved photoemission
spectroscopy (ARPES) reveals PED effects, often challenged by small cross-sections, momen-
tum transfer, and phonon scattering. X-ray PED (XPD) is not only an advantageous approach
but also exhibits unexpected effects. We present a PED implementation for the spin-polarized
relativistic Korringa-Kohn-Rostoker (SPRKKR) package to disentangle them, employing multi-
ple scattering theory and a one-step photoemission model. Unlike conventional real-space ap-
proaches, our method uses a k-space formulation via the layer KKR method, offering efficient
and accurate calculations across a wide energy range (20 8000 eV) without angular momentum
or cluster size convergence issues. Additionally, the alloy analogy model enables simulations
of finite-temperature XPD and effects in soft/hard X-ray ARPES. Applications include model-
ing circular dichroism in angular distributions (CDAD) in core-level photoemission of W(110),
Si(100) and Ge(100) 3p, excited by circular polarization.
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Poster #9: Robust Approximations for the Polarizability of Complex Materials
with Applications to Layered Perovskites

Authors: llayda Ashgar
Affiliation: Ecole Polytechnique, Laboratoire des Solides Irradiés, Palaiseau, France

Abstract: The aim of this work is to develop computationally efficient approximations for the
dielectric function , and so the polarizability —of a material. Our approach is based on the
closure relations for cases where the conduction states complete the Hilbert space in order to
reduce the virtually infinite number of unoccupied conduction bands which will allow us to study
bigger systems. | will present the application of this approach to calculate the static dielectric
constant of the Silicon crystal and 2D perovskites.
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Poster #10: Molecular Insights into the Hydration Mechanism of Kaolinite Sur-
faces via Machine Learning Force Field

Authors: Halima Said (1) , David Del’Angelo (1) , Juliette Lainé (2) , Yann Foucaud (3) , and
Michael Badawi (1)

Affiliation: (1) L2CM, CNRS et Université de Lorraine (2) ArcelorMittal Global R&D (3) Geo-
Ressources, CNRS et Université de Lorraine

Abstract: Kaolinite (Al,Si;O5(OH),4), a naturally abundant clay mineral formed from the al-
teration of alumina-rich rocks [1,2], plays an essential role in mineral beneficiation processes
such as froth flotation, where the surface wettability strongly influences separation efficiency.
Understanding how water interacts with kaolinite at the molecular scale is therefore crucial for
elucidating its physicochemical behavior. In this study, ab initio molecular dynamics (AIMD)
simulations combined with machine learning (ML)—based potential models were employed to
investigate the adsorption and structuring of water molecules on kaolinite surfaces. The ML po-
tential was trained to reproduce AIMD reference data, achieving excellent agreement in energy
and force predictions, as well as in the computed hydration enthalpy. The ML-accelerated sim-
ulations allowed the exploration of larger systems and longer timescales, revealing a realistic
hydration film with distinct layering and a well-defined minimum between the first and second
water layers. Thermodynamical findings are consistent with previous studies, confirming the
validity of our hydrated model [4,5]. These results provide molecular-level insights into the hy-
dration mechanism of kaolinite and validate the use of ML-based force fields as an efficient and
accurate approach to study interfacial phenomena relevant to mineral flotation.

References:

[1] Johnston, C. J.; Pepper, R. A.; Martens, W. N.; Couperthwaite, S.; Miner. Eng. 2022, 176,
107346

[2] Nnanwube, I. A.; Keke, M.; Onukwuli, O. D.; Clean. Chem. Eng. 2022, 2, 100022

[3] Tunega, D.; Gerzabek, M.H.; Lischka, H.; J. Phys. Chem. B, 2004, 108, 5930

[4] Chen, J. ; Min, F. ; Liu, L. ; Lui, C ; Applied Surface Science, 2019, 476, 6
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Poster #11: Multiple Strain-Induced Topological Phase Transitions in 1D Poly-
acene Polymers: A First-Principles Study

Authors: Reza Mosaferi
Affiliation: Insp - Institut Des Nanosciences De Paris - Cnrs - Sorbonne University

Abstract: We investigate how mechanical strain modulates the electronic and optical prop-
erties of doubly bridged polyacene polymers using first-principles GW—-BSE simulations. Our
previous work (Phys. Rev. Materials 9, 044204 — 2025) revealed multiple strain-induced topo-
logical phase transitions, associated with aromatic—quinonoid structural rearrangements and
band-gap reopenings. Building on this, we show that these topological transitions strongly in-
fluence excitonic and optical behavior. Strain reshapes both the quasiparticle and excitonic
landscapes, leading to distinct changes in exciton localization and optical absorption. Notably,
non-trivial topological phases exhibit enhanced light-matter coupling compared to trivial ones.
These findings demonstrate that mechanical strain and topological order act as coupled design
parameters, enabling precise control of excitonic interactions and optical responses in flexible
-conjugated polymers for next-generation optoelectronic materials.
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Poster #12: Explicit electronic pair correlation in atomic orbital based Jastrow
factors

Authors: Andronikos Leventis
Affiliation: University of Luxembourg

Abstract: The quality and accuracy of observables computed using Quantum Monte Carlo
methods greatly depend on the choice of appropriately parametrized wave function Ansatze.
The simplest Ansatz employed in molecular systems is that of a single Slater determinant mod-
ulated by a symmetric Jastrow factor, which is usually limited at two-electron terms. In this work
we adapt an orbital-based three/four body Jastrow introduced in refs. [1,2] to include explicit de-
pendence between electronic pair distances. We benchmark different correlation function forms
according to total energy, size-consistency and redundancy of parameters, considering atomic
species and van der Waals dimers. Furthermore, we distinguish between the importance of
the contribution arising from the angular dependency of the atomic Jastrow - expanded in a ba-
sis set of Gaussian type functions and polynomials - and the explicit pair correlation function [3].

References:

[1] M. Casula, C. Attaccalite, and S. Sorella, Correlated geminal wave function for molecules:
An efficient resonating valence bond approach, The Journal of Chemical Physics 121, 7110
(2004).

[2] M. Marchi, S. Azadi, M. Casula, and S. Sorella, Resonating valence bond wave function with
molecular orbitals: Application to first-row molecules, J. Chem. Phys. 131, 154116 (2009).

[3] P. Lépez Rios, P. Seth, N. D. Drummond, and R. J. Needs, Framework for constructing
generic Jastrow correlation factors, Phys. Rev. E 86, 036703 (2012).
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Poster #13: Theory of Angle-Resolved Photoemission Spectroscopy of Alter-
magnetic Mott Insulators

Authors: Lorenzo Lanzini
Affiliation: Ecole Polytechnique , Palaiseau, France

Abstract: Altermagnetism has emerged as an unconventional form of collinear magnetism with
spatial rotational symmetries, that give rise to strongly spin-split bands despite of an underlying
fully-compensated antiferromagnetic order. Here, we develop a theory for the Angle Resolved
Photoemission Spectroscopy (ARPES) response of altermagnetic Mott insulators. Crucially,
the spectrum does not simply reflect the non-interacting band structure, but instead a magnetic
polaron is formed at low energies, that can be interpreted as a spinon-holon bound state. We
develop a spinon-holon parton theory and predict a renormalized bandwidth that we confirm
by tensor network simulations. We analyze the characteristic spin-split spectrum and identify
a spin-dependent spectral weight of the magnetic polaron, resulting from the altermagnetic
symmetry. Our work paves the way for a systematic study of doping effects and correlation
phenomena in altermagnetic Mott insulators.
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Abstract: We develop a systematic framework to calculate the charge density as an explicit
functional of the Kohn-Sham potential by reusing tabulated results from model systems, partic-
ularly the non-interacting homogeneous electron gas. Starting from a Taylor-like expansion in
the potential, we construct the Local Potential Approximation (LPA)—analogous to LDA—and
include first-order corrections via the Lindhard response. We then use Connector Theory (COT)
to simulate higher-order effects without explicitly computing them. COT bridges model and real
systems. Our methods yield a series of systematically improving approximations with promising
results for charge densities in inhomogeneous systems like cubic helium, without the solving a
Schrédinger equation. This work illustrates how model-based expansions provide a scalable
path toward constructing functionals of the potential. Finally, we discuss how an analogous
approach can yield the interacting charge density as explicit functional of the external potential,
by using quantum Monte Carlo data for the interacting homogeneous electron gas.
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Université, CNRS, Paris, France

2. Centre de Physique Th'eorique (CPHT), Ecole Polytechnique, Institut Polytechnique de
Paris, CNRS, Palaiseau, France

3. Laboratoire de Chimie et Physique Quantiques (LCPQ), Universit e Toulouse IlI-Paul Sabatier,
CNRS, Toulouse, France

Abstract: Since the discovery of their exotic spin-orbital entangled insulating ground state,
Ba,IrO4 and Sr,IrO4 have attracted considerable attention. Their low-energy electronic struc-
ture is usually described in terms of the so-called jo¢¢ states, and their optical transport spectra
are characterized by a peculiar double-peak structure. The two peaks, and , are conven-
tionally attributed to excitations within the jers = 1/2 manifold and from the jers = 3/2 to the
jeff = 1/2 states, respectively. In this work, we employ dilerent numerical techniques to re-
visit this topic. We compare our simulations with the existing experiments, and we propose
an alternative interpretation of the optical conductivity lineshape, based on the presence of
spin-polaron quasiparticles within the jess bands. We calculate the optical conductivity of both
compounds within the dynamical mean-field theory of correlated electrons. We show that both

and peaks display mixed orbital character, in contrast with the conventional interpretation.
Subsequently, we calculate the spin-polaron spectral function via the self-consistent Born ap-
proximation. By this means, we demonstrate the polaronic nature of the low-energy features of
the eigenspectrum and unveil the importance of these quasiparticles in shaping the absorption
spectra.
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Poster #16: Computational Screening on the Use of Nitride MXene-Supported
Single Atom Catalyst for the Hydrogen Evolution Reaction

Authors: Jean Carlos Villa Arpi
Affiliation: Technische Universitat Wien

Abstract: Given the growing global energy crisis in recent decades, the search for efficient and
sustainable sources and strategies has become increasingly urgent. In recent years, hydrogen
production powered by renewable energy has emerged as a promising solution for replacing
fossil fuels. However, efficient and cost-effective catalysts are essential to improve performance
at all stages of hydrogen generation. In this context, two-dimensional Transition Metal (TM)
carbides, nitrides, and carbonitrides (MXenes) have demonstrated significant potential in elec-
trocatalysis, specifically for the Hydrogen Evolution Reaction (HER). Nitride-based MXenes are
particularly attractive due to their high electrical conductivity and surface reactivity, making them
ideal support platforms for catalyst design. Furthermore, the incorporation of Single Atom Cat-
alysts (SACs) onto MXene surfaces has been recognized as an effective strategy for improving
HER activity, constituting a case of self-supported TM based electrocatalyst. Herein, Density
Functional Theory (DFT) calculations are employed to investigate HER performance on nitride
MXenes-supported SACs structures. MXenes with general formula Mp+1N, (M =Ti, V, Cr, Zr,
Nb, Mo, Hf, Ta, and W; n = number of atomic layers) are used as substrates to adsorb single
atoms from the 3d, 4d, and 5d transition series, which will be the active site to asses the Volmer
step for HER in acidic conditions. This systematic analysis reveals clear relationships between
structure and electrocatalytic performance, highlighting Fe@W3N,, Ru@Mo3N,, Ta@Mo3No,
and Co@Mo3N, systems as promising electroanalytical candidates. These systems exhibit hy-
drogen adsorption free energies (AGH- - AGH-py(111) ) close to 0 eV, framing them as potential
structures for experimental designs.
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$ cC,cR8[b;r.BsClIIc@RsjsRGCNOcR8, I,nl JCRNc$ c30RN I [b;rY QN3
jCRNcY

r3@ q3 cn,,33030jR R$j) CNnlja @C<@Aa3cRInjCRN L U

R8 cUCN e<en,jn jCRNcY r3 , N CNj3aUa3j Cj CN j@3 <3NA

3a ICy30 ?3Cc3N$3a< LRO3I sCj@ jCL3IA0O3U3NO3N DVjAj W

)I*Y i@3 Rj@3a Cc j@3 LnljCUI3) 3u,Cj JCRNc)k*. 3Y<Y.

+ag 11Qk. s3 R$j) CN LRO3I1 ? LCI)JRNC N $ ¢c30 RN j@3

Lj,@CN< UaCN,CUI3 sCj@ j@3 [b;r a3cnljc ¢ a38A

3a3N,3Y i@Cc a3cnljc <RR0O <a33L3Njc sCj@ 3uU3aCA

L3NjcY ?2C<@ ?C<@Aj@aRn<@Unj ,RNj CNc jsR cUS3,jc.

aR$ncjN3cc NO ,RLUnNnj jCRN I cU330Y 7Ra j@3 aRA

$ncjN3cc. s3 ,RN~alL30 j@ j s3 @ g3 ¢cn,,33030 jR

U3a8RalL njRL j30 , I,nl JCRN 8Ra S9zz L j3acC lc

j G3N 8aRL j@3 K j3aC | TaRE3,j 0j $c3 )k*Y 7Ra

j@3 cU330. s3 @ q3 ORN3 ;Tm CLUI3L3Nj JCRN R8

[b;rY i@Cc IIRsc nc jR @:WNO0fjBRLc U3a

, 311 3 cClwyY rcj@ RN3 NRO3 VSI4 ,Ra3W sCj@ 8Rna

Szz ;Tm. s3 R$c3aq30 k4 jCL3c 8 cj3a ,RLUNnj A

JCRN CN Rna LCu30 Ua3,CcCRN CLUI3L3Nj JCRN j@ N j@ |

sCj@ 8Rna NRO3cY r3 @ g3 R$j CN30 j@3 $ NO cjan,A

jna3 R8 \n NjnL s3Il R8 jw3UABB BN cg; b$ CN j@3 aC<@]

.._<Y
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b3I8A,RNcCcj3Nja NORLU@ c3 UUaRuCL JCRN NORUjJCLCy30 (
8Ra cRICOc

bU3 G3k-aC ?3ll<a3N
[IC jJCRBIKTK+. bRa$RNN3 mNCqg3acCj . T aCc. 7a N,3

$cja ,jf@3a NORLU@ ¢c3 UUaRuCL jJCRNV ' TW NOj@3;r UUaRuCL jCI|
jRj I 3N3a<w 8nN,JCRN I $nj 'T Cc 03~N30 RN a3cjaC,j30 ORL CN R8 ;s
j30 3w IR, | FR@NAb@ L VFbW URj3NjC IY ?3a3.s3c@Rs @ j8nllw
URj3NjC Ic 8Ra cRICOc a3 83 cC$%13 $w cRIgQCN< j@3 RUjCLCy30 3{3,jC
OCJjCRN. s3 CNjaROn,3 N UUaR ,@ 8Ra a3IC $Ilw RUJCLCcCN< j@3 8a

@w$aC08nN,JCRN Ic.ncCN<j@3q aC JCRN ILCNCLnNnLR8j@3 ' TYi@3
@w$aCO0 URj3NjC Ic a3 c@RsN jR<Cg3 cnU3aCRa 03NcCjC3c. Ras$Cj Ic
jRCc3LCAIR, I UUaRuCL jCRNcCN/7i.13 OCN<jRCLUaRqg30cjan,jna I U
s3Il cLRa3 ,,na j3 NOs3IIA03~N30cj @ajC Nk NR/CRjdcBR a3;cnljc sCll $C
C@RsN8RacCLUI3cRICOc NOLRa3,@ II3N<CN® codd33Lc.cn,@ ciCQ



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c k f

+RLUNJCN< Q%c3aq $13c sCj@ [n NjnL KRNj3 + alR 8aRL 2u,Cj jC
#ROw 30n,30/3NcCjw K jaC,3c

bU3 G3mCj Iw ;Ra3IRq
[IC JCRNM b AH $Ra jRCa3 03c bRIC03cBaa 0C c.7a N,3

$cja ,ji@Cc j IG sCll 0Cc,ncc s wc jR,RLUNnj3 R$c3aq $13c $3WRNO j@
3a<w sCj@ [n NjnL KRNj3 + alR V[K+W. sCj@ j@3 L CN 8R,nc $3CN< aF
83,jcY B Il ~acj,Rq3a 3u,Cj30cj j3c- 8Ra,@ a<30V\n cCU ajC,I3W 3u,(
jRj TABN3a<w 0C{3a3N,3c CN M Scwcj3Lc.3LU@ cCyCN< jsCcj g3a <CN
,Raa3,J)CRNcd 8Ra N3nja I 3u,Cj JCRNc s3j a<3jIRsAIwWCN<c¢cj j3c. NOO
aRnj3jR N3nja l< Uc NOj@3,@ a ,j3aCcjC,VSgH %4 SgHWW ~NCj3AcCy
)I*WY B Il j@3N jnaN jRj@3 RN3A$ROw a30n,30 03NcCjw L jaCu VS /KW
R$c3aq $13cj@ j,@ a ,j3aCy3,Raa3l JCRNY r3$3N,@L aG[K+ 3cjCL jR
jR ¢cGs@3j@3a $3jj3a 3N3a<C3c CLUIw $3jj3a R$c3aq $13c. CO3NjC8w
JCRN cja j3<C3c )k*Y r3 IcRc@Rsj@ j, a38nl ~NCj3AcCy3 ja3 jL3Njc"
g3a <CN<.cCy3A,RNcCcj3Nj3cjCL jRac. CLUaRg30 +RnIRLS$ ,Raa3,jCF
CN ,awcj IICN3 cCIC,RN ):*Yi@3c3 a3cnljc ja Ncl jB3CNjR Ua ,jC, | [K+
NO "/KcsCj@ ,RNjaRII30 ~NCj3AcCy3 $3@ qCRayY
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K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c ke

7CacjATaCN,CUI3cBNcC<@jcCNJRj@3 QUjRA2I3,jaRNC, TaRU3a
3a30 K j3acC lIc

bU3 G3k-naCyC T InLLR
[IC JCRNCU ajCL3NjJROC 7CcC, mNCQq3acCj© 0C "RL iRap3a<j .Bj lw

$cja ,ji@3 0q N,3L3Nj R8 8njna3 RUjRA3I13,jaRNC, j3,@NRIR<C3c @C
NOCNAO3Uj@ nNO3acj NOCN<R8NRQ3IIRSAOCL3NCCRN IL j3aC IcY ;e
UaCN,CUI3ccCLnl JCRNc UaRgqC03 URs3a8nl 8a L3sRaG jR nN,Rg3a j
j@ j03j3aLCN3 j@3Ca UaRU3ajC3c. s@Cl13 R{3aCN< Ua30C,jCg3 CNcC-
03cC<NY BN j@Ccj IG. B sCll Ua3c3Nj a3cnljc. R$] CN30CN j@3 1 cj w
jJRLCcjC, cCLnl JCRNc 03gRj30 jRj@3 CNg3cjC< JCRN NO ,RNjaRI R8 j¢
R8 3L3a<CN< I/ NOIl w3a30 cwcj3LcY #w B3LUIRWCN< /3NcCjw 7nN,jCRI
$CN30 sCj@ K NwWA#ROw T3ajna$ jCRN i@3Raw V;r NO #3j@3Ab 1U3j3a
G3w cU3,jccn,@ c- VCW $ NO< Ua3NRaL ICy JCRN.VCCW cjaRN<IC<
JRNC, 3{3,jc NOa 0OC jCg31C83jCL3c. NOVCgW j@3 CLU ,JjR80RUCNCK<
3{3,jCg3 jnNCN<cja j3<C3cY bU3,C I 8R,ncsCIl $3 <Cg3NjR L j3aC |8 |
313,jaRNC, URj3NjC I.CN,In0OCN<ia NcCjCRNK3jI/C,@ I,R<3NCO03c Vi
U3aRqcGCj3cY B sCll IcRO0Cc,ncc j@3 3u,CJRNC, UaRU3ajC3c R8 KRb
$ c301/jaC N<nI3N3 URIwL3ac.nNO3ac,RaCN<j@3Caa3l3g N,38Ra 3L:
, JCRNcY
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MRNAICN3 aa3cURNc38nN,JCRNc 8aRL a3 IAjCL3 cCLnl JCRNc

buU3 G3#al-n0OCR jj,, ICj3
[IC jJCRRN ' bg CuAK ac3CIlI3 mNCqg3acCj . +BM KI $Ra jRaw. K ac3CIl13.

$cja ,jF@3 NRNICN3 aRUjJC, 1a3cURNc3c R8$Rj@ $nIG NOIRSAOCL3N
3u,CjCN< RUURajnNCjC3c 8Ra j@3 03q3IRUL3Nj R8 N3ujA<3N3a jJCRN I
j@3c3 UaRU3ajC3c. s3 @ g3 03gq3IRU30 N 3|,C3Nj. a3 IAjCL3 8RalL ICc
,nl j3 NRNICN3 a a3cURNc3c. CN,In0OCN< ,Raa3l JCRN 3{3,jccn,@ c $
j@3 IR, I ~310 3{3,jc NO 313,jaRNA@RI3 CNj3a ,JCRNcY r3 @ gq3 UUICS3
g aCRnc NRNICN3 a RUJjC, | U@3NRL3N . CN,IN0OCN<c3,RNOgj@Cal0 @
,naa3Nj)k* NOcnL 8a3\n3N,w<3N3a jCRN):*YBNj@CcjIG.BsCIllICNje
RUJC, 1a3cURNc38nN,JCRNc. j@3CaURccC$I3 UUIC, JCRNc NOUa3c3
j@3Ly
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)IinN $13¢c3,RNO @ aLRNC,<3N3a JCRNCNI/L j3aC Ic- ,RLUbACCcRNRS8
;aCIIR 3] 1Y .b,CTRcjT@wcC,c +Ra3eY: VIzI:W-2z4SY

Ykb@C8j ,naa3NjCNI/ D Nncia NCCJCRNAK3j I /C,@ |, R«BKCO3BY @3 a
X@Rn. KY ;akNCN<. +Y jj,, ICj3. @jjUc-gg auCgYRa<g $cgl9zfYySfzfe
):*bnL 8a3\n3N,w <3N3a jJCRN 8aRL a3 IAjCL3 cCLnl jJCRNKYCMNYsSRCAOCL3
RNj3,G. 3] IY . @jjUc-gg auCgYRa<g $cgl9zkYzezO9



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c kO

QUjJC, I $cRaUjCRN CN @3u <RN IAOC LRNO bC NO ;3 N NRsCa3
bi2KA22Hb 3uU3aCL3Njc NO $CNCjCRj@3Raw

bU3 G3kE, @313 L jR
[IC JCRNTb. mNCqg3acCj T aCcAb ,I w. 7a N,3

$cja ,j?3u <RN IAOC LRNOVI?W <aRnUBpc3LC,RNOn,jRac @ q3 3L3a<:
j3aC Ic 8RaN3uj<3N3a JCRNcCIC,RNA,RLU jC$I3RUjR3I3,jaRNC,c. R{:
3|,C3NjIC<@)j 3LCccCRN CN <aRnUBp Ul jBRaLc )SAk*Y /3cUC|3 <aRsC
cjan,jna3. ,13 a 3uU3aCL3Nj I nNO3acj NOCN< R8 j@3Ca RUjC, | $cR:
| ,GCN<Y BN j@CcsRaG.BsCllUa3c3Nj NOOCc,nccj@3 ~acj,RLUa3@:
jC, I $cRaUjJCRN R8I?"bC NOI?";3 N NRsCa3c. ,RLSCNCN<@C<@Aa3c!
cCRN 3I3,jaRNLC,aRc,RUwW VDbi2KW.LRNR,@aRL j303I3,jaRN 3N3a<wA|
NO $CNCjCR cCLnl JCRNc):*Y i@3 N NRsCa3c s3a3 <aRsNCNcCjnsC
LC,aRc,RU3 ¢c $a N,@3c RN ; c¢ccj3Lc. 3N $ICN< 3u,3UjCRN I ,RNjaRI
CjwY i@3 a3cnljCN< N NRsCa3c a3 cCN<I3 ,awcj IICN3. cja CNA8a33.
NR 03j3,j $13 cn$cja j3 ,RNj LCN jJCRN. UaRgqCOCN< UaCcjCN3 Ul j8Ra
0C3l13,jaC, a3cURNc3Y Qna a3cnljc a3g3 |l cjaRN<3N@ N,3L3NjCN j@
R81?"bC ,RLU a30 jR Cjc ,n$C, VK+W ,RnNj3aU aj.sCj@ s3IIA03~N30
Y9 3pY 7TRa 1?";3. s3 R$c3ag3 IRsA3N3a<w $cRaUjCRN RNc3j N3 a S ¢
a30n,30% NO< U. j@Rn<@ NR OCCcjCN,jU3 G Cc03j3,j30 jj@30Ca3,j$
sCj@ Ua30C,jCRNc8aRL ~acjAUaCN,CUI3c, I,nl JCRNc)9*Y OOCjCRN |
CN IRR8A$3 L 22Hb Cc jjaC$nj30jR j@CN k+";3 c@3Il cnaaRNNOCNCK< |
~NOCN<c L aG ¢cC<NC~, Njcj3U jRs a0 nNO3acj NOCN< j@3 cjan,jna3"
@3u <RN I <aRnUBp N NRcjan,jna3cY i@3w IcR UaRgCO03 ,aCjC, | CNc(
R81?"bC NOI1?";3. R{3aCN<<nCO N,38Raj@3 03q3IRUL3NjR8 @3u <R?
313,jaRNC, NOU@RjRNC, 03qC,3cY
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):*; IJAR iCy3C. HY 3j IY QUjC, | $cRaUjCRN NO/C313,jaC, '3cURNc3
;aRnU Bp M NRsCa3cY M NR H3jjY 1zI9.19. 4fz:"4fSSY

Y9* "NOIl. +Y 3j 1Y ,,na j33I3,jaRNC, NORUjC, lUaRU3ajC3c R8 @3u <I
313,jaRNC, UUIC, [CRNcY T@wcY "3qY K j3aY 1zSO. k. zk:fzlY
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bCLnl JCN<j@3 RUjC, lUaRU3ajC3cR8cRICOcncCN< $ACNCjCR
L33jcj@3 3w3

bU3 G3wa-n0CR [n ajC
[IC JCRIMNCg3acCjw R8 KRNc. #31<CnlL

$cja ,ji@3 $ACNCJCR cRINJCRNR8j@3 #3j@3 b IU3j3a2\n JCRN V#b2W
a383a3N,3 8Raj@3 Ua30C,JCRNj@3 RUjC, lUaRU3ajC3cR8cRICOCY)S
Ul3;r, I,nl jJCRN.j@Cc UUaR ,@ ,,na j3lw03c,aC$3cj@33I13,jaRNA@F
30<3 R8j@3 NRNAIR, 1 ¢c,a33N30 +RnIRL$ CNj3a ,JCRN.sCj@Rnj ccnlLL
jJRL3IjJ@ROcICG3 a N<3Ac3U a j303u,@ N<3A,Raa3l JCRN 8nN,jCRN Ic"
#b2 L3j@ROCc $I13jR ,,na j3lwUa30C,jj@3RUjC, IcU3,janLR8cRICOcC.
L j3c R8CLURaj Nj\n NjCjC3c.ICG3j@3 3u,CjRNS$SCNOCN<3N3a<wY)kA
$ACNCJjCR #b2 cRINjCRNc @Rs3g3ac3I0RL <R3c $3wWRNOj@3 $ a3 ,,Ra
cRaUjCRNcU3,janLsCj@ j@3 3uU3aCL3Nj IRN3.13 gCN< IRjR8CNB8Ra
SSC@Rsj@ jj@3 $ACNCJCRCcRINJCRNR8#b2, NUaRgC03 nNC\n3 CNc
R8L j3aC Ic. ,RLUIBL3NJCN<j@33uU3aCL3Nj |I,@ a ,j3aCy jJCRNY 7Ra
jJRj@3 cjnOw , c3 R8I/ @ 1C03 U3aRqcGCj3c. N jna I\n NjnL s3Il cjan,jn:
cjaRN<cUCNRa$CjCNj3a ,JCRN. cs3ll ¢c$w cU jC IIWCN@RLR<3N3Rnm
8aRL @C<@IlwcwLL3jaC,LRO03Ic. NOUaR<a3ccCqg3lwCN,RaURa jCN< a
LRO3Ic. s3CNj3aUa3jj@3 #b2 a3cnljc RN j@3 $ cCc R8 <aRnUAj@3Raw
j@3LsCj@ j@3 3uU3aCL3Nj I ~NOCN<cY)9*BNj@Ccs w.s3cn,,3cc8nllv
j@31Rs3cj3N3a<w 3u,CjRN. IcRa3cRIQCN< 03% jSRNj@3 CNj3aUa3jj
OCJCRN.s3 ccC<Nj@38nllr NNC3ac3aC3cnUjRj@3:c,RLURN3Nj NO
R8j@Cc,l ccR8L j3aC IcY r3 @RU3j@3 Ua3c3NjcjnOw sCIllI CNcUCa3 j¢
j@3 a3cnljc R8j@3Ca#b2, I,nl JCRNc.cRJjRL uCLCy3j@3 CN8RalL jCR
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pC$aRNC, T j@s w2N<CN33aCN<8Ra2|,C3Nj2u,CjRNb3U a jCRI
MRN8NnII3a3N3 Qb+c

bU3 G3gnc Kna RG
[IC jJCRN-U NrRL3N cmNCqg3acCjw.D U N

$cja ,jr@3cnNcnUUIC3c $nNO Nj3N3a<wj@ j, N$3 @ aq3cj30 c313,ja
,31lc VQb+cW sCj@ NRN8nlI3a3N3 ,,3UjRac VM7 ¢cW a3 UaRLCcCN< a
M7 A$ c30 J@CNA~IL Qb+c a3 Ow 3u,330CN< 1zX 3|,C3N,wY 7naj@3a C
CN,a3 cCN<j@3c@RajA,Ca,nCj,naa3Nj03NcCjw VDc,WY 2u,CjRNOCcc
NCclLc- @RjUaR,3cc WC3IOCN<,@ a<3Ac3U a j30V+bWcj j3c 0Cas,j
CNj3aL30C j3,@ a<3Aja Nc83aV+iWcj j3cY pC$aRNC, ,RnUICN< jj@3
j3aLCN3cj@30RLCN NjU j@s w.L GCN<CNj3a8 ,C I3u,CiRNOwN LC,c
I*Y 13 @wWwURj@3cCy3j@ j+i3u,CjiRNc8RalLs3 Glw3$RnNOURI aRN U Cat
0C $ jC, gC%a JCRN I ,RnUICN< sCj@Rnj 8nll a3l u jCRNY mcCN< i//7i.
UaRU3ajC3c. 313,jaRNC, cjan,jna3. 313,jaRN"@R13 0Ccj N,3. 313,jaRNC
8 ,JRac R8 Ti#eg#i uVu5S. kW ,RLUI3u3c )k*Y Ti#eg#i k. ,RNcCcj3NjsC
| a<3a+ic3U a JCRN NOcjaRN<3a/% ja NcCJjCRNc.CNOC, JCN<3N@ N
,RNja cj. Ti#eg#i S3u@C$Cjc @C<@3a?n N<""@wc 8 ,jRac 8aRL IRsA8a
cjaRN<3a NRN O0C $ jC, a3l u JCRNY i@3c3 a3cnljcc@Rsj@ jjnNCN<gC
3U,CiRNOCccR,C JCRNU j@s wc. UaRgCOCN<<nCO N,38Ra@C<@A3],(
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M3ujA<3N3a JCRN U3aRqgcGCj3c NOCNcUCa303N3a<wlL j3acC lc

bU3 G38Ra<3 pRIRN GCc
[IC JCRMNNCg3acCj 03 "3NN3c. 7a N,3

$cja ,j-$CNCjCRcCLnl JCRNc @ q33L3a<30 cCNOCcU3Nc $I3jRRICc8R
3In,CO0 jCN<j@3 UaRU3ajC3c R8,RLUI3uL j3aC Ic.ICG38Ra3u LUI3. @
lcj@ j@ q3 $33NCNcUCa30$w j@3LY Qg3aj@3U cjj3Nw3 ac.j@3c3,lI
@ q3wC31030qg In $I3CNcC<@jcCNjRj@3 jRLC,AlI3g3l UaR,3cc3cj@ |
cwcj3LcY BsCllc@ a3 RnalLRcja3,3NjsRaGRNj@33I13,jaRNC, cjan,jna:
aC IcCN,In0OCN<UaRjRjwUC, Il w3a30@ I1C03 U3aRgcGCj3c.q , N,wAR
IRSAOCL3NCCRN IU3aRgqcGCj3 N IR<n3cY BsCII3LU@ cCy3j@3313,ja
j@3Ca RUJC, | a3cURNc3c NOc@ U3 j@3Ca3uU3aCL3Nj Il U3a8RalL N,3
URj3NjC I NOj@3 ICLCj JCRNc R8j@3c3L j3aC IcCNO0Cg3ac3 RUjR313
8aRL CNORRa NORnNjORRacRIl a,3lIcjRIC<@jA3LCjjCN<03gC,3cY +RN
Rna 0g N,30 $CNCJjCR CNg3cjC< JCRNcR8,@ a<3A, aaC3aja NcURaj.
NO Il w3a30 @ IC03 U3aRqgqcGCj3c. NOCNjaRONn,3 N3s. U a L3j3aA8a3:
a3cRIgCN<j@3Ca3l3,jaRNC, cjan,jna3yY



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c Tk

S/ NO I/ LRI3,nl a NNR a,@Cj3,jna3c- 313,jaRNC, CNcC<@jc 8a
cCLnl JCRNc

bU3 G3a-N; a,C AH3GnNn3
[IC JCRMNB-T+ V/IRNRcjC BNj3aN jJCRN I T@wcC,c +3Nj3aWwW.BG3a$ c\n3V
b,C3N,3W. # c\n3 +RnNjaw. bU CN

$cja ,j+naa3Njlw. RNAcna8 ,3 cwNj@3cCc L3j@R0c IIRs ,a3 jCN< jRL
I/, a$RNAS$ ¢c30 N NRcjan,jna3c sCj@ CO3NjC, 1 NO @RLR<3N3Rnclw 0O
j NO3LsCj@ j@3 3uU3aCL3Nj I 0g N,3c. j@3Raw NOcCLnl JCRN 3L3ax<
CN RaO3ajR ,@C3g3 N jRLC,13g3I nN0O3acj NOCN< NO,RNjaRIR8j@3
sCllUa3c3NjcRL3cjn0C3c R8URaRnc<a U@3N3 N NRaC$$SRNcV;M cW
VMT;W. @ j s3 @ g3 a3,3Njlw U3a8RaL30 CN Rna <aRnUY +RL$CNCNCc<
VI7TiWsCj@ jC<@jASCNOCN< Vi#W LR03lc NONRNA3\nCIC$aCnlL ;a33N
NO CN ,RIl $Ra JCRN sCj@ Rna 3uU3aCL3Nj I ,RII3 <n3c. s3 @ g3 CNg
313,jaRNC, NOja NcURajUaRU3ajC3cY QNj@3 RN3 @ NO.s3 @ g3 3uUl
CN< SCU@3NwWISN3 nNCjcj@ jL3a<3 1 j3a Ilw<CqCN<aCc3jR NRQg3Il UF
s3 @ g3 a3URajB3B0 RNj@3 NCcRjaRUC, ,naa3NjUaRU < JCRNCN MT;. s
j@3a $w CNjaCNcC, ,@ N<3cCN Cjc jRLC,cjan,jna3 Ra$wcj ,GCN<CjR
s3@ g3 ICRO3LRNcja j30j@ jc, NNCN<jnNN3ICN<LC,aRc,RUw VbikKW
8Racn,@ URaRnc, a$RNAS$ c30cwcj3LcR8jIN3u@C$Cj03,3UjCg3313,j¢

"383a3N,3c-

)S*[CN 3j IY. +RLLNnNY +@3LY e. S9:Vlzl:W

)I* KRa3NR 3j IY. +RLLNNY +@3LY e. |ISO VIzl:W

)k* N<nIRATRajn< I3j IY.VnNO3aa3qC3sW

):* KRa3NR 3j IY.DY LY +@3LY bR,Y S:9.4044 VIzIkW
)9* /C y 03 +3aCR 3j IY.M NR H3jj3acl9. SI4S VIzI9w
Yf* TC\n3aRAxnl C, 3j 1Y S9.SzflVizl:W



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c

7CacjATaCN,CUI3c NO/ j AlaCq3N UUaR ,@3c 8Ra j@3 +RLUN|
7nN,JCRN |1 ?3ncl3a IIRwc

bU3 G38anL c¢c i 0 NR
[IC JCRMBKb.icnGn$ .D U N

$cja ,j?3ncl3a IIRwc @ q3 $33N 3uj3NcCqg3lw cjn0C30 8Ra j@3Ca URj3
CRnc 8nN,jCRNc. CN,INOCN< cUCNjaRNC, 03gqC,3c. c@ U3AL3LRaw IIFR
ja Ncg3ac3 j@3aLR3I3,jaC,CjwY IR njCICy3 j@3c3 IIRwc 3{3,jCqg3lw. C
LCy3 LnljCUI3 U@wcC, | UaRU3ajC3c cCLnlj N3Rnclw s@CI3 3NcnaCNc«<
$3,@ IIBN<KCN<On3 jRj@3 gcja N<3 R8URccCS$CICjC3cY BN a3,3Nj w:
$33N L 03 CN ,RNcjan,JCN< NOnjCICyCN< L j3aC 10 j $ c3c<3N3a j30
, I,nl JCRNc$ c30RNO3NcCjw 8nN,JCRN Ij@3Raw V/7iWY  i@3c30 | $c
L,@CN3AI3 aNCN< VKHW j3,@NC\n3c. a3 3uU3,j30jR COCN j@3 3]|,C
jB3NcCg3 ,@3LC, I cU ,3R88nN,jJCRN IL j3aC IcY BNj@Cc Ua3c3Nj jCR
,JCgCjC3c CN O j $ c3 <3N3a JCRN NOj@3 03g3IRUL3Nj R8 KH LRO3Ic
)S.I*Y 7Cacj. s3 sCll CNjaR0On,3 j@3 /tK < +RLUNnj JCRN I ?3ncl3a/# )k*.
Ua3@3NcCg3 UaRU3ajC3c R8 UUaRuCL j3lw l4.zzz j3aN aw ?3ncl3a |
M3uj.s3sCllUa3c3Nj NKHLRO3Il, U $I3 R8Ua30C,jCN<L j3aC I UaRU:
j I'cjan,jna3cY i@Cc LR0O3I1 Cc $nClj $w 13g3a <CN< ja Nc83a I3 aNCN«< &
g3ac | KH CNj3a jRLC, URj3NjC | VhKHBTW. 3b2MAkzKAQ K ):*. NO Cjc
L3cc <3AU ccCN< | w3ac a3 a3~N30ncCN< j@3 ?3ncl3a/#0 j c3jY Qna
@C<@ Ua3,CcCRN CN Ua30C,JCN< g aCRnc UaRU3ajC3c. CN,IN0OCN< UCc
NO L <N3jRA,awcj IICN3 NCcRjaRUw VK+ W 3N3a<wY #w UUIWCN< j@
SkS.9::\n j3aN aw NOSz:.SkO IIA0?3ncl3a IIRwc.s3s3a3 $I13jR 3]|,C:
S.kzz, NOCO j3¢c 3uU3,j30 jR3uU@CS$Cj | a<3 KF F3INS KD chBE €3-A 11w
\n3Nj/7i, I,nl JCRNc ,RN~alL30j@ j UUaRuCL j3lw4zX R8j@3c3, NOC
aCRNY i@Cc sRaG @C<@IC<@jcj@3 a3IC $CICjw NO3|,C3N,wR8j@3 0
8Rac,a33NCN<8nN,jCRN IL j3aC IcY

"383a3N,3c

)S*2YtC R NOiYiIi O NR. ,j Kj3aY IOe. SISkSIVIzI9W
JI*2Y tC R NOiYi O NR. atCq-19z4Y1z99f

Yk* @jjuc-ggsssYNCLcY<RYEUg<aRnUgcUCNj@3RawgO j $ c3g
):*7n.tY 3] 1Y atCq-19z1YSIS:eY



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c ' 9

2uUuUIRaCN<y3aRAj3LU3a jna3 U@ c30C <a LcsCj@ N3na IN3jsR:

bU3 G3k-a,nc ?RIyL NN
[IC JCRNTKK+. mNCg3acCj ;a3RNR$I3A IU3c. 7a N,3

$cja ,jBj3aCjCg3 % ,G*Rs)S.I* NON3na IN3jsRaG\n NjnLcj j3c)k*UaR
a3Ua3c3Nj JCRNc R8L NwWASROw <aRnNO cj j3 s g3 8nN,jJCRNcY p aC jC
JCRNc $ ¢c30 RN N3na I $ ,G*Rs \n NjnL cj j3c, N Rg3a,RL3 L ERa ICLC]|
KRNj3 + alRL3j@R0c. CN U ajC,nl a,RN,3aNCN<j@3 3uUIRa JCRN R8Yy
<a LcY BsCIll <Cq3 NRg3agC3s Rg3aa3,3Nja3cnljcRNj@3 313,jaRN <
j@3 1C\nCOAcRICOja NcCJCRN R8 jsRAOCL3NCCRN I @3ICnL )f*Y

"383a3N,3c-

)S*KY i 003C. KY 'n<<3aC.bY KRaRNC. NOKY ?RIyL NN. T@wcY "3qY #
)JI* KY 'n<<3aC.bY KRaRNC. NOKY ?RIyL NN.T@wcY “3gY H3jjY Slz.1z9
)k* ;Y + al3R NOKY iaRw3a.b,C3N,3 k99.fzlVIzSeWY

):* KY ?RIyL NN NObY KRaRNC. T@wcY "3qY H3jjY Sl:.lzf:z: VlzIzWY
)9* /Y HCNj3 n. bY KRaRNC. ;Y + al3R. KY ?RIyL NN. ,RNOAL jgl9z:Yzezf
Yf* /Y HCNj3 n. ;Y T3¢c,C . DY Mwc. ;Y + al3R. NO KY ?RIyL NN. T@wcY °
VIzIOWY



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c o f

KRO3IICN<313,jaRIwj3c8Ra3N3a<wcjRa <3 UUIC, JCRNcqgC L ,(
cCLnl JCRNc

bU3 G343cc NOa b3agq
[IC JCRN22MBtH $Ra jRaw. bRa$RNN3 mNCqg3acCjw. +M'b. 7a N,3

$cja ,jBN 3N3a<w cjRa <3 V3Y¥<Y.cnU3a, U ,CjRac NO $ jj3aC3cW NO
j@3313,jaRIwWj3 Cc RN3R8j@3 G3w ,RLURN3Njc CNen3N,CN< 3|,C3N,wY
cj NOCN<R8j@3 ,RLURcCjCRNAUaRU3ajw a3l J[CRNc@CU Ccj@3a38Ra
R8 N3s 313,jaRIlwj3c sCj@ CLUaRg30 U3a8RalL N,3cY KRI3,nl aOwN LC,
UaRg3NjR $3 URs3a8nljRRI8B8RaUaRqCOCN<cn,@LC,aRc,RUC,CNcC<
L,@CN3I13 aNCN<URj3NjC Ilc@ q3c@RsNjR$3 UaRLCcCN<8RaLR0O3IC
U3,C IlwCN , c3cs@3a3,l ccC, l URj3NjC Ic 8 CI jR, Ujna3 3cc3NjC I
N LC, UaRU3ajC3cY BN j@Ccj IG. B sCll Ua3¢c3NjjsR 3u LUI3¢c R8 313,
L, ,@CN313 aNCN<A$ c30cCLnl jCRNc-VCW UaRjC,CRNC,IC\nCO0. U;:
$CICjwjR O03,RnUI3 UaRjRN ja NcURaj8aRL CRNOC{ncCRN.jRLRO3Ij@
NOVCCW cROCNLL3j Il @ IC03c NOCROCNLL3)j I Ruw@ IC03c 8RacRICC
jRnNa g3l j@3 a3l JCRNc@CU $3js33N cjan,jna3. ,RNOn,jCgCjw NOja N



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c ‘e

bCLnl JCRN.j@3Raw. NOL @CN3I3 aNCN< UUaR ,@3c8RaCNgqg
NOLRI3,nl acwcj3LcY

bU3 G3RLRLC b@CL y GC
|IC jCRHB-0n j3b,@RRIR8M NR$CRc,C3N,3.VRGR@ L +CjwmNCqg3acCj
s Gn.VRGR@ L . IkfAzzIf.D U N

$cja ,ji@Cc Ua3c3Nj JCRN 3uUIRa3c a3c3 a,@ RN L j3aC Ic NO LRI3,n
jCRN. j@3Raw. NOL ,@CN313 aNCN<Y BN j@3cCLnl jJCRNc3,jCRN. s3
L j3aC lc. s@C,@ @ g3 < CN30 jjBNJCRN CN a3,3Njw3 ac0On3jRj@3Ca
~,C3N,w VT+2WY r@CI3 13 0O VT$W Cc ,RLLRNIw nc30CN j@3c303qC,3c
CNj3a3cjCN I3 0A8a33 JCN VbNWAS$ c30 U3aRqcGCj3cY ?Rs3g3a. bNAS
8RaLCN< 0383,jcj j3cRNj@3 cna8 ,3.s@C,@ @CNO3aj@3 ,@C3q3L3N"
j@Cc Cccn3. LRI3,nl aU ccCq jCRN UaR,3cc3c @ g3 $33N CNjaRO0ON,30
CNg3cjC< j3j@3 LRI3,nl aAl3g3lI L3,@ NCcLc R8j@3c3 UaR,3cc3c ncC
JCRNCcY)SAk* BN j@3 j@3Raw c3,JCRN.s3 0Cc,nccj@30C313,jaC,A03U3
VI7TIWL3J@ROY):A9*i@Cc UUaR ,@ 3u@C$Cjc cwcj3LAO3U3NO3Nj, @ ¢
R8j@3 3u,@ N<3A ,Raa3l JCRN 8nN,jCRN I g aC3c ,,Ra0O0CN<jRj@3]j a
U ajC,nl a. @3 8a ,JCRNR8? aja33A7R,G 3u,@ N<3 Cc UaRURajCRN 1]
,RNcj NjY i@Cc L3J@RO @ c a3,3Njlw $33N 3uj3N030 8aRL CNRa< NC, L
j3Lc. NOs3sCll3u LCN3Cjcj@3Ra3jC, I 8RnNO jJCRNcY 7CN Illw. CN j@
s3Ua3c3Nj N N IwcCcR8a 0C, a3 ,JCRNcCNgRIQ30OCNj@3 cwNj@ 3c(
a3 ,JCRNOj.s3 UUIwj@3Ra3jC, | NOL ,@CN3 I3 aNCN< j3,@NC\n3c
U ajC,nl a8R,Nnc RN j@3 L @CN313 aNCN<L3j@ROcnc308Ra0j N
VLROC~30W ,RNq3u,Incj3aCN< a3<a3ccCRN UUaR ,@Y

"383a3N,3c-

)S* 2Y FCNR.KY i G <C.KYi ,@CG s .vYvL c@Cj. NOiYb@CL y GC. T
Sfk. Sz:ezkY

JI*2Y FCNR. KY i G <C.iYM CjR.KYi ,@CG s .vYvL c@Cj. NOiYb@C
+@3LY T@wcY. lzl9.le. e:lOY

Jk*iY M CIR.KYi G <C.KYi,@CG s .FYvLc@Cj. NOiYb@CL y GC.TLC
lzlk. S:. ffO9Y

):*IYb@CL y GC NOKYi ,@CG s . T@wcY +@3LY +@3LY T@wc.lk.ISze
J9*IYb@CL y GC NOKYi ,@CG s .DY +@3LY T@wcY. SfS.zS:Sze. lzl:Y
Jf* KY i G <C.iYDb@CL y GC. QY FR$ w c@C.iYBcC@CLRjR. KYi ,@CG s
T@wcY. le. Seel. lzl:Y



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c 4

2{3,jCg3 CNj3a ,JCRNc CNL NwA$SROw U3ajna$ [CRNj@3Raw

bU3 G3R,C "3CNCNK<
[IC JCRNBB. 2,RI3BTRIWj3,@NC\n3 T 1 Cc3 n.+M b.7a N,3

$cja ,jK NWASROw U3ajna$ jCRN j@3Raw Cc ncn Ilw 8RaLnl j30 CN j3:
Cj3 0R8j@3 % a3 +RnIRL$ CNj3a ,JCRNY i@3a3 Cc. @Rs3g3a. NR nNC\n
c,a33N30 CNj3a ,JCRNc@RnIO $3Y i@Cc Cc RN3 R8j@3 a3 cRNc 8Ra j@
, N$3 BRNnNOCN $ CNCjCR, I,nl jJCRNc. 8Ra 3u LUI3. 8Ra ?30CN c ;r |
c3I8A3N3a<wY BN j@Cc j IG s3sCll N Ilwy3j@3 cCjn JCRN NO <Cqg3 a-:
$Rj@ 8Raj@3, I,nl JCRNR8cU3,jaRc,RUC,\n NjCjC3c NO8B8Raj@3jRj I
$3 8RalLnl j30 CN j3aLc R8 UUaRuCL j3 g3aj3u,Raa3,JCRNcjRj@3 ;r 3
03~-N30jR$3j@3 3u ,jj3cj,@ a<3Aj3cj,@ a<3 c,a33N30CNj3a ,JCRN)I
,RN,3Uj R8j@3 c,a33N30 CNj3a ,JCRNjR <3N3a ICy30 3{3,jCq3 CNj3a
CNUaCN,CUI3 3u ,j3\n JCRNc cs3ll cUaRLCcCN< UUaRuCL jCRNcY r
jJR <R $3WwWRNO j@3 ;r UUaRuCL JCRNCN N 3|],C3Njs w. gRCOCN<j@3,
Cjw R8 8nll g3aj3u ,Raa3,J)CRNcY 7naj@3a a<nL3Njc $ c30RN LRO3IcC
Bllncja JCRNc CN,In03\n cCU ajC,I33N3a<C3c. 8nllcU3,ja |l 8nN,jCRN
cwcj3Lc NOa3 IL j3aC IcY

"383a3N,3c-

)S*H ac ?30CN. T@wcY '3gY SkO. eOf VSOfow

)I* $0 11 @ 21 b @CIC. 7a N,3c,R bRjjCI3 NOHn,C "3CNCN<. DRnaN | [
+RLUNj JCRN Ilz. SOel VIzI:W



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c :0

2|,C3Nj L NWA$SROw U3ajna$ jCRN j@3Raw , I,nl JCRNc R8 VORU:
UUIC, jCRNcjR T2b NO 22HbcU3,jaRc,RUC3c

bU3 G3&-0a3 73aa3jjC
[IC jCRNM . BcjCjnjR M NRc,C3Ny3. KRO3N . Bj lw

$cja ,jJK NWASROw U3ajna$ jCRNj@3RawL3j@R0c a3 $I3jR ,,na j3lw
VI[TW NO cU3,jaRc,RUC, UaRU3ajC3c R8 c3g3a |l ,l cc3c R8L j3aC lIcY
R8j@3 [T $ NOcjan,jna3 R8 1/ L j3aC Ic Cc GNRsN jR a3\nCa3 qg3aw 031
I/ c3LC,RNOn,jRac. |l a<3\AURCNj<aCOc a3 a3\nCa30jR 03c,aC$3j@3c
0C3l13,jaC, L jaCuCN j@3 IRN<As g313<j@ ICLCj V\ A>zWY KRa3Rqg3a.
jJR $3 CN,In030 s@3N 03 ICN<sCj@ L3jIlcY BNj@Ccj IG. B sCll ~acj 03
$I3jRcC<NC~, NjlwCLUaRq3j@3 ,RNg3a<3N,3 R8j@3[T,Raa3,jCRNc
a3cU3,jjRj@3#xc LUICN<$w ,RLSCNCN< KRNj3+ alRCNj3<a jJCRN L3j
c,@3L3 $13jR03c,aC$3j@3 c@ aU0OCcU3acCRNR8j@30C313,jaC, 8nN
B3UjBNOj@3 UUaR ,@jRja3 jL3j lc NO@RsjRCNj3<a j3j@3 N3sL3j@RC
3uU NcCRN R8 j@3 8a3\n3N,w 03U3NO3N,3 R8 @3 c,a33NCN<. $I13jR a
8a3\n3N,w L3j@R0csCj@ ,R ac3c LUICN<R8j@38a3\n3N,wcU ,3Y iC
@ c $33N NnNnc30jR R$j] CN ,,na j3 a3cnljc 8Ra O0ORU30<a U@3N3 NO KRDbI
OOCjJCRN Ilw.s3 @ g3 IcR 00a3cc30j@3 cCLnl JCRNR8 3I13,jaRN 3N3a
UaCcjCN3 NOORU30<a U@3N3.ncCN<$Rj@ T NO#b2a3cURNc3.c@R
sCj@ a3,3Nj @C<@Aa3cRINjCRN 3uU3aCL3Nj 10 jY



K j3aC Icb,C3N,38aRL 7CacjTaCN,CUI3c 9z

;@33N ¢c8nN,JCRN UUaR ,@3cjRj@3 cU3,jaRc,RUWCNU@RjRQgRI]
NOU@RjRcwNj@3cCc ,@IRaRU@wII NO#CNH?+ BB

bU3 G3mi3aCR QI3g NR
[IC jJCRANM'b NO mMNCqY ;a3NR$I13 IU3c. 7a N,3

$cja ,jt@3 $cRaUJCRN RB8IC<@)] NOj@3 3NcnCN< 313,jaRNC, 3u,Cj jCF
cj3U8RacRIl a3N3a<w ,RNg3acCRNCN $Rj@ U@RjRqRIj C, NOU@RjRc
CN< NO Ua30C,jCg3 j@3Ra3jC, | 03c,aCUJjCRN R8 j@3c3 UaR,3cc3c
TaR<a3cc CNj@Cc0Ca3,jCRN, aaC3cj@3 UaRLCc3 R8NRjRNIw3N@ N
$nj IcRLRg3 nc,IRc3ajRj@3 a3 ICy JCRNR8j@3IRN<AcRn<@j0a3 LF
c ¢, | $13 aRnj3 jR ,I3 N3N3a<wY BN j@Ccj IG s3 Ua3c3Nj N $ CNCj
8nN,jCRN 8a L3sRaG 8Ra nNa g3ICN< 3u,Cj jCRNc NOcU3,jaRc,RUw CI
jJRcwNj@3jC, ,RLUI3u3cY r3 ~acjq ICO j3 @3 L3J@RORIR<w V3Y<Y j@ 3
NOj@3 UUaRuCL jCRNc V3Y<Y ;rWj@aRn<@ $3N,@L aG ,RLU aCcRNc
UaRjRjwUC, Il cwcj3Lc.cn,@ c @3ICnL)S.I* NOj@3 @wO0OaR<3N LRI3,nl3
cRICO 8RnNO jCRN 8Ra Cjc Ua30C,jCqg3 URs3aY r3 j@3N O03LRNcja j3
JCRN URJj3NjC Ic NO< Uc CNRa< NC,U@RjRgRIj C, LRI3,nlI3c):* NO/N
8RIIRs30 $w 03j CI30 N IwcCcR8B8U@RJjR $cRaUjCRNcU3,ja NOj@3 31
ua@awll NO#CNj@3CaCNgCgR ,RN8RaL JCRNcsCj@CNj@3 IC<@jA@
U ajC,nl a.s3a3g3 | @Rscn$jl3,@ a<3Aja Nc83a0C{3a3N,3c RNj@3 bF
NNO3aUCN j@3 nNC\n3, U $CICjwR8 ,@IRaRU@wIl jROaCg3 U@RjRcw!|
IC<@jA@ aq3cjCN<aRI3R8,@IRaRU@WII #Y
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)S* DY HC. KY ?RIyL NN.BY /n,@3LCN.tY #I ¢3 NOpY QI3g NR. ?3ICnL
;r NO #3j@3Ab IU3j3alL NwWA$SROw 8RaL ICcL . T@wcY “3qgY H3jjY SS4. S
)I* DY HC. MY /Y /anLLRNO. TY b,@n,G NO pY QI3g NR. +RLU aCN< L I
< CNcjj@3 @3ICnL jRL3u ,jcRInNjCRN .b,CTRcjT@wcY f.z:2zVIZSOW)
)k* DY HC NO pY QI3g NR. ?w0aR<3NALRI3,nl3 cU3,janL $w j@3 L NwA:
NOj@3 #3j@3Ab IU3j3a3\n jJCRN . T@wcY 3qgY .Szk.zS14z0 VIzISWY
):*tY #1 ¢3.+Y jj,, ICj3 NOpY QI3q NR. 7CacjAUaCN,CUI3c;r, I,nl jCI
U@waCNc. U@j IR,w NCN3. NORj@3a LRI3,nl3c R8 CNj3a3cj8Ra Rax< I
T@wcY "3qY #4k. SS9Szk VIzSSWY

)9* +Y 7 $3a. +Y jj,, ICj3. pY QI3g NR. 2Y "nN<3 NOtY #1 ¢c3. 7CacjAU
JCRNc8Ra/M NO M Nn,I3BR$ c3c . T@wcY 3qY #4k. SS9SIk VIzSSWY
)f* DY HC NO pY QI3g NR. #3j@3Ab IU3j3a 3\n JCRN CNcC<@jc CNjR jC
NO 3u,CjRNcjan,jna3 R8 ,@IRaRU@wIl NOS$CNIC<@jA@ ag3cjCN<,R
JR$CRIY # A#CRIR<w Ikl. SSl:e9 VIzIIWY
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:a33N ¢ 8nN,jCRNc $3wRNO j@3 ;r UUaRuCL jCRN- bjCIl N RU3N

bU3 G37a$C3N #anN3q |

[IC JCRN3,JCRN 03 '3,@3a,@3c 03 K jllna<C3 T@wcC\n3. +2 . mNCqg3
7a N, 3

$cja ,j@3;r UUaRuCL jJCRNCN;a33N ¢c8nN,JCRNj@3Raw<Cqg3c ,,3cc|j
jaRNC,3N3a<C3c$Rj@ 8RalL j3aC Ic NOLRI3,nl3cY ?Rs3q3a.8Ra03, 0
CN< N ,jCg3 03%$ j3 $Rnjj@3 LRcj 3{3,jCg3 g3aj3u ,Raa3,jCRNc $3w
jR 03,C03 Ra<CN j3c 8aRL. ~acjlw. j@3 NnL3aRnc s wc jR janN, j3 0C <
L NwWASROw U3ajna$ CRNj@3Rawd c3,RNOIw. j@3 CLUa3ccCqg3 U3a8Rs
JCRN Cjc318)S*Y BNj@Cc ,RNj3uj. s3 cjnOw j@3 ;krl 0C <a L)I*. s@C,@
R8j@3 c3,RNOARaO3a c,a33N303u,@ N<3VbQb2tw O0C <a LY MnL3aC,
$3N,@L aG R8 LRI3,nI3c c@Rs @Rs ;krl CLUaRq3c Rg3a bQb2t @Rs3q3
j@3 ,,na ,wR8;rY ?Rs3g3a. @3 bQb2t NO ;krl0C <a L gqCRIl j3 N 3u ,j
URcCjCq3 c3LCAO3~-NCjCg3N3cc R8j@3c3I8A3N3a<w)k*Y r3j@3Nc@R
L jC, Ilw3N8Ra,30sCj@ N UUaCRUaC j3c3I3,JCRNR80C <a LcsCj@
RNj@3;rSzz $3N,@L aGyY
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Ta ,jC, | CN8RaL jCRN

2u,3Uj8Raj@3 a3,3UJCRNRNj@3 $R jV$ j3 nALRNn,@3 0CNN3a,anCc3
3g3NjcsCllj G3UI ,3CNj@3TC3aa3 NOK aC3 +naC3, LUnc R8bRa$R1
: Tl ,3DnccC3n.CNj@39j@ 0CcjaC,jR8T aCc. ,RL8Raj $lwa3 ,@30 $w
L CN3Nja N,3jRj@3, LUnc CccCjn jB30EncjCN 8aRNjR8j@3 8RNnNj CN
j@38nllL UR8j@3, LUncY

#3IRs j@3 IR, JCRN R8j@3 /na MOLIB@GCa3 aRPOV® $13 8aRL CNcCO03 @3 :
.l N<RN $nCIOCN<.j@3L CN3Nja N,3R8]j@3 aRRLCCcCRN @3 138j-
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i@CcCcj@3 IR, ICHRBRBI@.3,,3ccCPI3$wj@3 cj Cac RN3, Nj G3CNcC
<RN $nCIOCN<. jj@3 aC<@jR8j@3/na NOI3,jna3 @ Il.a LUCN<nU jRj

r@aCl3j@Cc Ccs@3a3j@3 T@QWLTZ,dBWcEABRNNO. ,,3ccC$I3 $w @3 Cj
R8 iRs3alkVScj*RRa. ,RaaCORa IlAIkW -
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#3IRsj@3 URCCJCRNR8j@3 ,RNBEAXN,BHR|KL B BB3 8aRLj@3 cj Cac |
iRs3alkV:j@ *RRa. ,RaaCORa lkAl:W-
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The two-day workshop will be held in the Charpak lecture hall (Amphi Charpak), accessible
from the stairs of Tower 23. From the Jussieu level (the one of the court: “RdJ”), one goes
downstairs (basement level: “RdC”), get out of the Tower and walk towards Tower 22. The
entrance of the Charpak lecture hall will be on the left:

The dinner cruise flyer by France Tourisme:

VISIT PARIS TOURS IN FRANCE CRUISES IN PARIS PARIS BY NIGHT SPECIAL EVENTS

You are here: France Tourisme > Dinner Cruises Paris > Dinner cruise Bistronomique

Dinner cruise Bistronomique, departure from Alexandre III bridge

@ YOU WILL ENJOY...

« Embark on an exceptional dinner in a hushed and musical atmosphere on the Seine
« Enjoy elegant, seasonal cuisine prepared on board

www.frencetourisme.fr
« Admire the Eiffel Tower and the treasures of the Capital from the river
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