
REncontres de Spectroscopie Theorique (REST)

Scientific motivations and reports

Introduction
Spectroscopy studies the response of a system to an external perturbation. This kind
of analysis provides lots of information about the system, in particular about its excited
states (a system submitted to an external perturbation is driven out of equilibrium). The
electronic excitations, induced by electrons, light, or modern photon sources, are key
quantities for research on materials, and can even favor remarkable breakthroughs of
technological interest, like in biological applications, opto-electronics, etc.

The experimental techniques measuring electronic excitations have known a very rapid
progress (low temperature, spatial resolution, coherence) and crucially ask for a more
and more detailed and precise theoretical description.  

This process was emphasized during the last four years of our GDR REST. 

Unfortunately, today, many electronic structure researchers work quite independently
(not isolated from their colleagues, but rather separately developing the same methods
and  computer  codes),  both  at  the  national  and  international  level,  using  similar
theoretical  approaches,  sometimes  different  languages,  but  often  having  the  same
applications  as  goals.  As  a result,  we  witness a fragmentation  of  the research that
hinder significantly the advances on a given research project.

The  French  scientific  community  has  already  answered  to  several  challenges  for
ground-state problems, also thanks to federative actions like the GDR-DFT, GDR-DFT+
+, GDR-coDFT. The objective of the latter was the gather the French community of
users and developers of DFT-like methods. 

Our GDR REST was the first attempt to go out of equilibrium and to propose a gathering
action of the researchers involved on theoretical spectroscopy; a new federative action
centered on precise axes, but at the same time, permitting to identify a significant group
of  researchers,  representing  the  state  of  the  art  of  today's  theory  of  electronic
excitations in France. Considering the number (and quality)  of federative events that
occurred during the GDR, the number of inter-équipe research articles and submitted
projects, we consider the work done by REST as very welcome, successful and to be
continued. 



New motivations for the GDR REST 
The renewal of the GDR REST is motivated by several reasons. These reasons go
beyond the mere (even though very important) ongoing work of the researchers around
the federative actions within the REST project. In the following, we discuss the main
points that, in our opinion, fully justify a renewal of the GDR REST. We have divided
these points in two main axes: i) directions taken by the REST researchers; ii) new
challenges coming from the experimental community. 

GDR REST researchers shape the future of electronic excitations
The first motivation for a renewal comes from inside, from the work and objectives of the
researchers of the REST. In the last four years, also thanks to the gathering actions of
our  GDR, the community  has shaped more precisely  the scientific  directions of  the
immediate  future  of  electronic  excitations.  These  are  very  promising,  timely  and
challenging  directions,  that  deserve  to  be  followed,  deeply  investigated  and
encouraged, in particular with the effort of our collaborative actions. 

1. Real-time and beyond equilibrium. The development of real-time techniques (as
opposed to linear response frequency domain), especially in the framework of
Green’s  function  and  Density  functional  polarization  theories  was  one  of  the
mayor recent outcomes of the electronic excitations community. Members of the
GDR  REST  have  also  been  involved  in  these  important  developments
[Attaccalite2017, Gruning2016], and are strongly contributing in explaining recent
exciting  experiments  [Luu2015],  going  much  beyond  previous  theoretical
approaches [Feise1999].

2. Beyond  perturbative  approaches. Perturbative  approaches  (like  the  GW
approximations or  the linear  response TDDFT)  have been very successful  in
describing photoemission spectroscopy or electron energy loss spectra. Today’s
developments however permit to go beyond the first order perturbation theory
(being first order in the external potential, or in the screening, etc.), so to tackle
more complicate systems (strongly correlated [Chauvin2018])  or new features
(like  double  plasmons  [Panholzer2018],  or  satellites  in  photoemission
[Zhou2018]). The researchers of our network greatly benefited from the gathering
action “Strong vs weak correlation”. So a completely new scenario opens in the
domain of electronic excitations, that require profound theoretical investigation, at
the  fundamental  level  (“how  to  solve  an  integro-differential  equation,  without
going towards perturbation theory or Dyson equations?”, for instance). The REST
community is deeply involved in this new strategy [Berger2014].

3. Importance of the screening, as a crucial ingredient for all spectroscopies. Even
though this is not something new, a special  care has been given,  in the last
years, in the evaluation of the electronic screening. Historically evaluated as a
model  or  using the static  Random Phase approximation,  this  term has to  be
evaluated more carefully if  one wants to go beyond quasiparticle approach in



Photoemission, for instance. The problem is that in order to go beyond RPA, one
has to solve the Bethe-Salpeter equation for all momentum transfer (not  only
q=0). This was developed only recently (in particular by the REST community)
[Gatti2013,Fugallo2015,Cudazzo2016], opening de facto the way to new features
(excitonic  satellites)  and  new  spectroscopies  (Coherent  Inelastic  X-ray
Scattering, Resonant Inelastic X-ray Scattering, X-ray absorption beyond dipole
approximation, etc.), that will be deeply investigated in the next years.  

4. Quantum Chemistry meets Solid State Physics: theory and computation. This is
one of  the  most  striking  examples of  collaboration  among researchers within
REST. One of the main gathering action of REST was between the quantum
chemistry and the solid state physics communities.  This was very successful,
both in terms of gathering actions (correlation meeting in 2015, Ecole ISTPC in
2017), and, especially, in terms of important results. In particular, REST put up
with the important task of compare, combine, and interpret results of quantum
chemistry and solid state physics codes: the emphasis here is on comparison
between different basis for the same approach [Blase2018,Li2018a], comparison
with  “exact”  data  [Bruneval2015,Li2018],  and  testing  approximations
[Jacquemin2017a]. This is one of the important achievements of the GDR REST,
and  put  the  basis  for  the  physicists  to  use  quantum  chemistry  approach
[Blase2016],  or  the  chemists  to  use  solid  state  physics  approaches  like  the
Bethe-Salpeter equations [Rebolini2016].      

New challenges from experiments
The second important motivation to our ongoing effort with electronic excitations comes
from outside, from the experimental counterpart. The last four years have witnessed, in
fact, enormous progress and new directions and investments and bets are being made
as we write. We simply cannot ignore this.

5. Non-linear  effects  in  solids.  The  interaction  between  matter  and  strong  laser
fields has been extensively studied in the last decades, particularly in atoms and
molecules. The mechanisms are overall  understood and experimental findings
are very often reproduced by the theoretical approach. In atoms and molecules,
where one electron at a time has to be considered, given the strong laser field,
the theoretical problem is tackled directly via the resolution of the time-dependent
Schrodinger equation. This is clearly not the case of for a crystal, for instance.
However, up to very recently, it was not  possible to let a solid interact with a
strong laser fields (in order to generate higher harmonics, for instance) without
destroying the sample. It was only in 2011, in fact, that it was shown the high
harmonic generation in a solid of ZnO [Ghimire2011], opening completely new
possibilities,  in  particular  for  what  are  considered  table-top  synchrotrons
[Langer2017]. This exciting field needs to be tackled from many sides, for the



interaction solid-strong laser fields involves many degrees of freedom (surface
effects, lattice-electron interactions, quantum nature of photons)  and require a
community rather than a group to be efficient. Just to cite the last of the issues,
only recently we have witness a bridge between quantum electro-dynamics and
Density Functional Theory [Ruggenthaler2014, Flick2015]. 

6. New generation of synchrotrons. The need of the theoretical counterpart  to new
and more challenging experiments will have a new meaning in a few years time,
when a new generations of synchrotrons will see the light all over the world. This
is not just a blurred prediction: many among important synchrotrons in fact will
shut  down  next  (and  following)  year(s)  for  upgrade.  The  objective:  acquire
unprecedented  resolution,  coherence  and,  by  consequence,  the  capability  to
carry out new and exciting discoveries and analysis. To cite only a few of them,
this  mayor  upgrade  concerns  the  Argonne  Synchrotron  in  the  USA
(https://www.aps.anl.gov/sites/default/files/APS-Uploads/Aps-Upgrade/Chapter
%201-Executive%20Summary.pdf),  the  ESRF  in  Grenoble
(http://www.esrf.eu/Apache_files/Upgrade/DP_ESRF-2015-En.pdf), or Spring8 in
Japan  (http://www.spring8.or.jp/pdf/ja/sp8II/pr/99-104.pdf).  
Maybe less spectacular, but  this  upgrade process concerns also the electron
microscopes, in continuous evolution, confirmed by the steady projects of our
national lab in acquiring better and more refined machinery, in particular devoted
to spectroscopy (see, for  instance,  the chromatem project  within  the Equipex
Investissement d’Avenir TEMPOS– http://www.tempos.fr/?q=node/2). 

https://www.aps.anl.gov/sites/default/files/APS-Uploads/Aps-Upgrade/Chapter%201-Executive%20Summary.pdf
https://www.aps.anl.gov/sites/default/files/APS-Uploads/Aps-Upgrade/Chapter%201-Executive%20Summary.pdf
http://www.tempos.fr/?q=node/2
http://www.spring8.or.jp/pdf/ja/sp8II/pr/99-104.pdf
http://www.esrf.eu/Apache_files/Upgrade/DP_ESRF-2015-En.pdf


A new action plan for 2019-2023
Considering  the  new  motivations  above  explained,  together  with  the  unmoved
enthusiasm about  electronic excitations, the GDR REST has decided to reshape its
scientific aims, here regrouped around three axes. 

1. Fundamental developments beyond perturbation theory
The preliminary works carried out within the teams of REST in the last years together
with  the  exciting  experimental  counterpart  deserve  an  investment  on  these  topics.
REST teams are best placed to play an important role at multiple levels:

• Fundamental theory development beyond quasi-particle approach. This research
line is devoted to theoretical development towards a more profound description
of the Green’s functions. Going beyond perturbation theory means being able to
answer  very different  (though fundamentally related)  questions like:  i)  how to
describe  satellites  Photo-emission  spectroscopy?;  ii)  how  to  go  beyond  the
quasi-particle  approximation  ?;  iii)  what  is  the  origin  of  a  double-plasmon or
multiple plasmons series ?; iv) how to devise generalized approximations from a
generic model (not necessarily the homogeneous electron gas). 

• Real-time approaches. The objective of this research line is also to go beyond
perturbation  theory, but  in  the  external  potential.  Real-time approach,  in  fact,
permits one to include automatically all orders (rather than going towards second
order response functions, third-order response functions, etc.) and is particularly
suited to tackle the new physics of system under intense fields, in particular solid
system.  The  recent  developments  (by  REST  research  teams)  within  Time
Dependent  DFT  and  Time  Dependent  Green’s  functions  approach  are  very
promising in this respect. It is not a coincidence, in fact, that a new GDR was
born to work in this domain, even though the target is essentially atoms and
molecules (GDR UP http://gdrupilm.univ-lyon1.fr/index.html). 

2. From screening to spectroscopies
The key ingredient of all electronic spectroscopies is the screening function, that is a
complex  function  of  space  and  time  (or  reciprocal  lattice  vector,  frequency,
e-1

GG’(q,w)). It plays the role of screening the electron-hole pairs that are created upon
excitations, no matter the external perturbation. From its quality (and from the physics
that it contains) depends the possibility to describe satellites in photoemission, double
excitations in absorption, Kerr effect in chiral  systems,  d-d excitations, orbitons, etc.
Even more recent theoretical propositions, like Bose-Einstein condensation of excitons
crucially  depends  on  the  possibility  to  describe  the  momentum dependence  of  the
screening function [Laussy]. In recent years, advances done by REST members have
permitted a fully ab initio description of the screening function, including excitonic effects
[Gatti2013,Fugallo2015,Cudazzo2016]. The explanation and interpretation of so many
different  experimental  techniques  within  few  important  concept,  like  the  screening

http://gdrupilm.univ-lyon1.fr/index.html


interaction among electrons, will  permit to tackle future experiments (and theoretical
investigation) in a much more effective way. In addition, it will create the conditions to
predict new kind of excitations (that will require more experimental techniques working
together  to  be understood),  like exciton satellites.  So different  lines of  research will
strongly profit from this dielectric-function-centered view and are, as we write, investing
a lot of effort in the theoretical investigation1 of fundamental excitations.

• Better  description  of  spectroscopies.  A better  and  better  description  of  the
screening function permits one to tackle today spectroscopies in a qualitatively
and  quantitatively  better  way.  A dynamical  treatment  of  the  inverse  dielectric
function, for instance, has a crucial role in the description of double excitations:
the development of a dynamical version of the Bethe-Salpeter equation is in fact
a hot topic in the community. The same can be said for the screened Hubbard
term  U(w)  in  the  Dynamical  Mean-Field  Theory  [Hansmann2013].  The
momentum dependence is instead crucial to go beyond dipole approximation and
describe scattering experiments like Electron Energy Loss and Inelastic X-ray
Scattering. The latter are very effective tools to describe, among other things,  d-
d excitations.  

• Towards new and more difficult spectroscopies. A more refined description of the
screening not  only permits to better  describe today experimental  results,  but,
more excitingly, to  predict  and tackle  new experiments.  In  particular  with  the
upgrade of most of synchrotrons, the motivations to go towards resonant and
coherent spectroscopies are very high and challenging. Resonant Inelastic X-ray
Scattering  and  Coherent  Inelastic  X-ray  Scattering  are  only  example  of
spectroscopies that have today a very poor ab initio theoretical counterpart (also
because the experimental side is at an early stage), but will constitute the tools of
the future for the investigation of electronic excitations at all regimes.   

3. Efficient approaches to spectroscopy
One of the mayor success of the GDR REST has been to effectively overcome the old
dichotomy “solid state physics vs quantum chemistry”. With a very rewarding synergy,
theoretical  approaches,  methods,  approximations  and  algorithms  of  the  two
communities have been merged together  (most  notable example being TDDFT and
BSE), submitted to tests and given a new scenario for tackling complex systems, in
particular biological molecules. Today’s challenges are now seen in this new scenario
(combined localized or  plane wave  basis;  Green’s functions-derived approximations,
range separated kernels) with completely new eyes: i)  description of charge transfer
excitations; ii) long-range van der Waals interaction; iii) influence of the environment and
force fields; iv) connection with energy surfaces and conical intersections. 

1 Members in the REST network attack the problem following many different point of view, even the 
most fundamental ones, for example vis-a-vis of the relativistic effects or gauge invariance 
[Bouldi2017].



Objectives 

These research lines will permit to tackle the objectives of our renewed network, as
summarized below, still maintaining the same gathering quality that has characterized
the last four years. 

1. Theoretical developments
The theoretical developments of new methods and approximations for the description of
spectroscopic  quantities  remain  central  to  the  REST community.  Several  lines  are
envisaged by the REST community: 

• Non perturbative solutions of the differential equation of motion of the Green’s
function.  What  can  be  obtained?  Advantages  and  difficulties.  New
implementations in ab initio codes. 

• New model systems for spectroscopic observables. Is the homogeneous electron
gas the only model for the material properties? Is the LDA the only connector
between model and real systems? 

• Beyond linear response: the description and analysis of multiple harmonics under
the influence of electric and magnetic fields. 

• Excitation energies within Ensemble DFT. 

2. Real time approaches
Even though at an early stage, the real time approach to study electronic excitations in
solids looks promising, especially because valid experiments are now available. The
main objectives of REST in this respect concerns: 

• the  development  of  new  approximations  for  the  time  dependent  exchange-
correlation potential

• the  connection  between  dynamical  screening  and  time  dependent  Green’s
function approach

• the  application  of  high  order  response  functions  (i.e.  all  order  included,  not
perturbative) to realistic solids.

3. Tackling new spectroscopies
With the more refined description of  the electronic screening,  we are today able to
tackle,  from  first  principles,  new  spectroscopies.  In  particular,  waiting  for  the  new
generation of synchrotrons, we expect a whole new set of results no spectroscopies like
Resonant  and  Coherent  Inelastic  x-ray  scattering,  with  unprecedented  energy  and
momentum transfer resolution.  

• Theoretical development of a Resonant Inelastic x-ray Scattering within Green’s
functions, using the Bethe-Salpeter formalism, and connection with one-particle
model and multiplets theory. Advantages and difficulties.



• Developments of Coherent Inelastic X-ray Scattering, non diagonal response of
the dielectric function. Proposition of new experiments at the synchrotrons. 

Obejctive 1 follows the natural and continuous basic work of theoretical development
that is at the heart of most research teams within REST. 

Objective 2 and 3 will greatly benefit from the work done in the first four years of the
GDR, in particular for what concerns the gathering actions between quantum chemistry
and solid state physics approaches. This was one of our previous objectives, and has
exceeded  expectations  [Blase2018,Li2018a,Bruneval2015,Li2018,Jacquemin2017a,
Blase2016, Rebolini2016].      



Complementarity with other research programmes
Four  other  GDR's  are  actually  running  and  might  present  some  similarities  with

REST: 
• the first one is ModMat,  coordinated by Guy Tréglia and Christine Goyhenex,

whose main objective is represented by materials applications. Multi-scale and
statistical  approaches  are  used  to  tackle  problems  of  system  modelisation,
analysis, and structure. In this respect, there's an almost perfect orthogonality
between  ModMat  (ground-state,  multi-scale,  applications  driven)  and  REST
(excited  states,  fundamental  level,  driven  by  theoretical  developments).
Furthermore, ModMat is at its last year in 2019. Website: http://www.cinam.univ-
mrs.fr/site/modmat/index.php 

• Meetic  (Matériaux,  Etats  ElecTroniques,  Interactions  et  Couplages  non-
Conventionnels) is a recent GDR, coordinated by  Pascale Foury-Leylekian and
Etienne Janod, whose objectives are the study of materials of non conventional
properties.  Some  points  are  in  common  with  the  GDR  REST  (electronic
properties of strongly correlated systems, low dimensional materials), however
the scopes (ferroelectricity, topological insulators, giant magneto-resistance), the
methods  (given  the  complexity  of  the  treated  systems,  the  approaches  are
essentially  based  on  model  Hamiltonians,  whereas  the  ab  initio  approach  is
mostly related to the description of the ground state),  and the involvement of
experimentalists  clearly  distinguish  the  two  GDRs.  Website:  http://gdr-
meeticc.cnrs.fr/ 

• A community of french researchers devoted to the study of Halide Perovskites
has recently initiated a GDR, called HPERO.  Even if the subject is very precise
and focused on a specific class of materials, the community has been interested
in  several  aspects  of  these  systems,  like  the  optical  properties,  that  are  in
common with the REST objectives. It is for this reasons, for example, that the
GDR REST has funded twice the Journées Perovskites, organized in 2016 and
2017  by  members  of  the  HPERO  Steering  Committee.  Website:  http://gdr-
hpero.cnrs.fr/.

• Another GDR, newly created, that present common actions with our GDR is UP
(Ultra-fast Phenomena),  a GDR gathering researchers (both theoreticians and
experimentalists) working on phenomena at the femto and atto-seconds scale. It
is coordinated by Franck LÉPINE, and the main objectives lies in the domain of
matter (especially diluted systems, atoms and molecules) under highly intense
laser  fields.  The  creation  of  this  GDR confirms  the  interests  about  real  time
phenomena and presents an ideal complementarity with the GDR REST: mostly
study  of  atoms  and  molecules  for  UP, mostly  solids  for  REST; mainly  time-
dependent  Schrödinger  equations for  UP, TDDFT for  REST. Approaches and

http://gdr-hpero.cnrs.fr/
http://gdr-hpero.cnrs.fr/
http://gdr-meeticc.cnrs.fr/
http://gdr-meeticc.cnrs.fr/
http://www.cinam.univ-mrs.fr/site/modmat/index.php
http://www.cinam.univ-mrs.fr/site/modmat/index.php


scopes,  however,  might  converge  in  the  near  future.  Collaboration  among
researchers in the two GDRs are, in fact, already in place and growing. 

• The Label “Chimie Théorique” is a label given at the end of Master studies from
the “Réseau Français de Chimie Théorique” to all students having followed the
established courses. It is funded by the CNRS as a GDR (3333). However their
main objectives are related to the training programme and the delivery of the
label. Website: http://www.chimie-theorique.cnrs.fr/ .

Finally, let’s mention the GDR Correl, that is going to end (in its actual form and scopes)
in  2018.  It  is  coordinated  by  Michel  Caffarel,  and  devoted  to  methodological
developments  for  chemistry  applications.  This  GDR  is  very  well  centered  on  the
quantum chemistry methods to the study of correlated materials (open shell atoms and
molecules,  strongly  correlated  solids).  The  links  with  REST  have  been  multiple
(theoretical  development,  application  on  solids,  both  chemistry  and  physics
communities involved). The two GDRs jointly organized an International summer School
in electronic structure Theory: electron correlation in Physics and Chemistry (ISTPC).
Website:  http://gdrcorelec.ups-tlse.fr/index.php?title=Accueil .

http://gdrcorelec.ups-tlse.fr/index.php?title=Accueil
http://www.chimie-theorique.cnrs.fr/


Composition of the "Bureau"

The Committee, a.k.a. the Bureau, is composed by researchers active in theoretical
developement and/or software development. CEA, CNRS, and  University institutions
are  represented.  People  representing  the  different  communities  are  present  in  the
Bureau,  for  example,  two  members  comes from the  core  excitations,  two  from the
chemistry  community,  two  comes from the  strong correlations  community,  one from
mathematics. 

● Bernard Amadon
Strongly correlated materials: density functional theory, DFT+U and dynamical 
mean-field theory.

● Brice Arnaud
Many-body theory (GW and BSE). Electron-phonon coupling and coherent 
phonon generation.

● Claudio Attaccalite
Ab initio many-body theory. Linear and non-linear optics with Bethe-Salpeter 
equation. Responsible for the federative action on non-linear optics.

● Silke Biermann
Dynamical Mean Field Theory and connection with Green's function GW. 
Responsible for the federative action on weak vs strong correlations. 

● Florent Boucher
Ab initio and semi-empirical calculations of valence and core electrons 
excitations. 

● Fabien Bruneval
Many-Body Perturbation Theory: Developments and Applications on finite and 
infinite systems with defects. Responsible for the transversal axis on 
implementations and optimization.

● Delphine Cabaret
Core electrons excitations: developments and applications. Responsible for the 
federative action between valence and core electrons community.

● Eric Cances
Mathematical developments for several aspects of DFT and MBPT. 



Responsible for the transversal axis on implementations and optimization.

● Emmanuel Fromager
Theoretical development for electron correlation, in both ground and excited 
states, in molecular systems that contain heavy elements. Connection with the 
GDR Correl community.

● Sebastien Lebegue
Electronic structure calculations: topological analysis and electric properties.

● Pina Romaniello
Fundamental theoretical developments, from model systems to application on 
Green's function theory and TDDFT. Responsible for the federative action on 
weak vs strong correlations.

● Francesco Sottile
Theoretical development on Green's functions theory (BSE). Exciton and 
plasmon dispersion. Responsible for the federative action valence vs core 
electrons excitations.

● Julien Toulouse
Theoretical development on quantum chemistry approaches and Green's 
functions theory (BSE). Connection with the GDR Correl community.

● Hans-Christian Weissker
Applications of Many-Body theory and TDDFT, especially loss spectroscopy, for 
solids and nanocrystallites.



REPORTS 
Before giving the reports for each different event that was promoted by the GDR REST,
we give a summary of the budget allocated to each event.

1. Budget report

Year Event name, place, date and website
Contribution
from REST

Total Budget
of the Year

2015

First Meeting of the Bureau of REST, 24 February, Paris  1834 €

8000 €
(CNRS)

Mini Workshop REST on Correlation, 2-3 November, Toulouse. 
http://gdr-rest.polytechnique.fr/node/63 

497 €

Meeting for the organization of the General Meeting, 23 
November, Paris

304 €

Advance payment for the General Meeting 5365 €

2016

Meeting of the Bureau of REST, 12 February, Paris 1166 €

8000 €
(CNRS)

Journées Pérovskites Hybrides, 17-18 May, Rennes. 500 €

General Meeting of the GDR REST, 23-27 May, Roscoff. http://gdr-
rest.polytechnique.fr/roscoff_meeting 

3190 €

ICAMM Conference, 5-7 September, Rennes. 
http://icamm2016.sciencesconf.org/ 

1000 €

Condensed Matter Workshop, 12-14 September, Marseille. 
https://mcm2016workshop.wordpress.com/ 

2000 €

Advance payment for the summer School 144 €

2017

Journées Pérovskites Hybrides, 9-10 May, Angers. http://moltech-
anjou.univ-angers.fr/JPH2017/Site/index.htm 

500 € 8000 €
(CNRS) +
12000 €
(CEA)

ISTPC School on Electronic Excitations, 18 June - 1 July, Aussois. 
https://quantique.u-strasbg.fr/ISTPC/ 

11856 €

Advance payment for the General Meeting 7080 €

2018

Abinit School 2017, 9-12 May, Frejus (not paid in 2017) 1000 €

8000 €
(CNRS)

REST General Meeting, 22-25 May, Porquerolles. 
https://gdrrest2018.wordpress.com/ 

??

…..

https://gdrrest2018.wordpress.com/
https://quantique.u-strasbg.fr/ISTPC/
http://moltech-anjou.univ-angers.fr/JPH2017/Site/index.htm
http://moltech-anjou.univ-angers.fr/JPH2017/Site/index.htm
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http://icamm2016.sciencesconf.org/
http://gdr-rest.polytechnique.fr/roscoff_meeting
http://gdr-rest.polytechnique.fr/roscoff_meeting
http://gdr-rest.polytechnique.fr/node/63


1. Report mini-workshop on correlation, Toulouse, 2-3 November 2015.
Pina Romaniello (organiser of the workshop and member of the Bureau REST).

In this mini-workshop we gathered about 20 scientists from various groups of the GDR
REST interested in describing spectroscopy in systems where the correlation among
electrons is so strong that mean-field approximations, common to most state-of the art
methods, break down. The workshop was intended to be a working forum, thus rather
informal. The format consisted in a 5 long detailed talks (typically 1 hour) focusing in
particular on ongoing problems and open ends. Plenty of time has been dedicated to
discussion. More in detail, speakers and subjects have been:

1. Stefano Di Sabatino (Toulouse-LPT) 
Photoemission Spectra from Reduced Density Matrices

2. Walter Tarantino (Palaiseau-LSI) 
Towards a new approximation scheme for the Green's Function

3. Arjan Berger (Toulouse-LCPQ) 
Fully Parameter Free Calculation of Optical Spectra for Insulators, 
Semiconductors,  and Metals from a Simple Polarization Functional

4. Davide Sangalli (CNR Monterotondo, Italy, guest LPT) 
First--principles optical properties of semiconductors: do different methods give 
the same answer?

5. Valérie Veniard (Palaiseau-LSI) 
Linear and nonlinear optical properties of surfaces 

More details can be found on the webpage
http://gdr-rest.polytechnique.fr/  MiniWorkshop_Correlation/ 

http://gdr-rest.polytechnique.fr/MiniWorkshop_Correlation/
http://gdr-rest.polytechnique.fr/MiniWorkshop_Correlation/


2. Report General meeting GDR REST, Roscoff, 23-27 May 2016
Francesco Sottile (organiser and coordinator of the GDR REST)

The first general Meeting of the GDR REST took place in May 2016 in Roscoff, at the
Marine Station (www.sb-roscoff.fr). 

. It gathered around 50 participants, including three professors from outside the GDR
(and outside France). The workshop was organized as follows: 

• 3.5 days, from Tuesday (arrival on Monday) to Friday 

• Each  of  the  four  mornings  were  dedicated  to  introductory  talks  devoted  to
different aspects of theoretical spectroscopy, in some case even frontier lines of
our research. The keynote speakers were:

1. Maurits  Haverkort  (from Dresden) talked about  excitation and dynamics in
solids, making links between core and valence spectroscopies. 

2. Timo Fleig (from Toulouse) explored the physics beyond the Standard Model
of Elementary Particles, and how electronic excitations can contribute. 

3. Vittorio  Somà  (from  Saclay)  made  the  link  between  the  Green’s  function
theory used in electronic excitations with the ones used in nuclear physics. 

4. Christian  Brouder  (from  Paris)  talked  about  relativistic  effects  and  gauge
invariance in spectroscopy. 

• Long lunch breaks (2.5 hours) were dedicated to the poster sessions, that could
benefit from an ongoing event, rather than being limited to an hour session. This
greatly increased the interaction among participants. 

• The last  talk  was  devoted to  European actions of  particular  interests  for  the
theoretical  spectroscopy.  This  not  only  permitted  the  awareness  of  such
programs like EUSPEC Cost action, but also started the first discussions for the
creation of new European projects submission. 

The event was considered a frank success, thanks to the high quality of presentations,
the effort of the speakers, the ample time for discussions, and, not least, the quality of
the host. The team for the next general meeting also arose at this moment, and it was
decided to have 

More details about the conference place, the venue and the participants can be found
here. http://gdr-rest.polytechnique.fr/roscoff_meeting/ 

The book of  abstract  for  the talks and posters  can be found here.                
http://gdr-rest.polytechnique.fr/roscoff_meeting/sites/default/files/book_new.pdf 

http://gdr-rest.polytechnique.fr/roscoff_meeting/sites/default/files/book_new.pdf
http://gdr-rest.polytechnique.fr/roscoff_meeting/
http://www.sb-roscoff.fr/


3. Report Marseille Condensed Matter 2016 Workshop, 12-14 September 2016
Claudio Attaccalite and Hansi Weissker (organisers, members of the Bureau REST)

The Marseille Condensed Matter Workshop was held at the CINaM, Campus de Luminy
from 12th to  14th September. The focus of  the workshop was optical and magnetic
properties  of  complex  materials.  The  aim  of  the  workshop  is  to  bring  together
researchers working on different research communities to promote exchange and share
research experiences.

In  total,  there were  22 invited talks (speakers from Europe: France,  Germany, Italy,
Spainer and USA) and a poster session. Posters were displayed during the whole event
to facilitate interactions among participants. 

The workshop was attended by more than 50 participants,  of  which different  young
researchers.  The  participation  of  young  researchers  was  actively  encouraged  by
presence of no registration fees. 

Besides the funding from Fondation Amidex, the workshop was co-financed by the GDR
Rest, GDR Modemat and by the C'Nano-Paca.

Results emerging from the conference are very positive. Several works there presented
showed clearly that computational spectroscopy methods significantly contribute to the
research  area  of  energy  and  functional  materials.  Their  contribution  is  essential  in
connecting  optical,  magnetic  and  electronic  structure  properties  of  materials.  Being
capable  of  capturing  many-body  effects,  they  can  uncover  subtle,  but  important
mechanisms and therefore inspire new experiments and possible applications. A nice
example of the predicting power of state-of-the-art calculation was given e.g. in the work
presented by X.  Rocquefelte  on  multiferroic  properties  of  CuO.  A second important
example, in a different direction, it  is the possibility to simulate radiation damage by
means of TDDFT (J. Khohanoff) .

The  conference  also  showed  that  the  research  area  of  magnet-optical  properties
present serious challenges to the computational  community stimulating development of
new  approaches  and   refinement  of  existing  one.  Challenges  are  both
computational/numerical,  regarding the size of the systems (number of  atoms),  their
complexity  (e.g.  defects,  interfaces  that  break  the  translational  symmetry);  and
theoretical, as for example for the description of magnetic response in TDDFT.

What clearly emerges from many of the presented works and discussions is that the
challenges posed by research in optical and magnetic properties  requires a synergy of
methodologies to be tackled. It is therefore important to make contact between these
two communities, learn their methodologies and try to merge different approaches.



In  this  perspective,  the  conference was  designed to  showcase  highlights  and open
problems not only from the particular area of computational spectroscopy/magnetism,
but  also  from  neighbouring  areas.  This  provided  a  fertile  basis  for  discussions  on
common problems in different areas and how methods from different areas can concur
in tackling particular problems. 

We believe  thus  that  the  direction  those  discussions  indicated  is  that  besides  the
improvement  of  algorithms  and  of  the  accurateness  of  the  available  methods,
development of multiscale or embedding techniques that bridge between different level
of theory will be essential for applications to energy and functional materials.

More information bout participants, program, venue can be found at
https://mcm2016workshop.wordpress.com/ 

https://mcm2016workshop.wordpress.com/


4. École d'été ISTPC2017, 18 June – 1 July 2017
Emmanuel Fromager (organiser of the school and member of the Bureau REST).

L'ISTPC2017,  école thématique sur  le  calcul  de la  structure électronique en chimie
quantique et en physique de la matière condensée, s'est déroulée du 18 juin au 1er
juillet 2017 au CAES d'Aussois, Savoie, France. Les fondateurs et co-organisateurs de
l'école  (Emmanuel  Fromager  et  Vincent  Robert)  sont  membres  du  Laboratoire  de
Chimie Quantique de Strasbourg. Julien Toulouse (UPMC, Paris) et Francesco Sottile
(Polytechnique, Palaiseau) ont également contribué à l'organisation. L'école s'inscrivait
dans le cadre des GDRs Correl et REST.

Le public

Le nombre total  de participants  s'élèvait  à  35 personnes,  les 13  intervenants  étant
inclus. Il  est  à noter que certains enseignants sont restés plus d'une semaine pour
prendre  le  temps  d'interagir  avec  les  participants.  La  majorité  des  participants
(intervenants exclus) étaient doctorants. Il est important de préciser que l'école a attiré
non seulement des chimistes quanticiens (13) mais également, et c'est sa spécificité,
des physiciens de la matière condensée (9). De plus, le public s'est considérablement
internationalisé par rapport à l'édition de 2015 (8 étudiants sur 22 venaient d'universités
étrangères).

Bilan scientifique

La  première  semaine  de  cours  portait  essentiellement  sur  le  calcul  de  la  structure
électronique dans l'état fondamental. Le formalisme de seconde quantification ainsi que
les  méthodes  standard  de  la  chimie  quantique  (Hartree-Fock,  post-Hartree-Fock,
méthodes multiconfigurationnelles,  théorie  de  la  fonctionnelle  de  la  densité)  ont  été
abordés. Des cours introductifs à la chimie quantique et à la physique du solide ont
également été proposés compte tenu de la diversité du public. Les méthodes basées
sur  les  fonctions  de  Green  ont  fait  l'objet  de  plusieurs  cours.  Les  cours  ont  été
complétés par des séances de travaux dirigés (tous les après-midi) pendant lesquelles
les participants pouvaient pratiquer la dérivation d'équations.

La seconde semaine était plus centrée sur le calcul des propriétés de réponse à des
perturbations extérieures (champ électrique ou magnétique par exemple) et le calcul
des états  électroniques excités:  théorie  de la réponse linéaire  en chimie quantique,
théorie de la fonctionnelle de la densité dépendante du temps et équation de Bethe-
Salpeter. Le problème de la corrélation forte a également été abordé pendant cette
semaine. Les cours portaient sur la théorie des perturbations multi-référence ainsi que
les hamiltoniens modèle et la dynamical mean-field theory. Des méthodes encore en
développement, et donc moins standard, ont aussi fait l'objet de cours (Monte Carlo



quantique  et  density  matrix  renormalization  group  pour  la  chimie  quantique).  Cela
donnait à l'école une ouverture sur des thèmes de recherche porteurs en théorie de la
structure électronique. À noter enfin, par rapport à l'édition de 2015, l'ajout d'un cours
de synthèse sur  la  notion de quantité  réduite  (densité,  matrice densité,  fonction  de
Green) en théorie de la structure électronique.

Évaluation par les participants

Une fiche d'évaluation a été remplie par tous les participants. Les retours sont tous très
positifs. La formation proposée pendant les deux semaines que dure l'ISTPC a été très
appréciée, en particulier en raison du programme hybride chimie quantique/physique du
solide  qui  fait  de  l'ISTPC une  école  d'été  unique  en  son  genre.  L'école  a  pris  un
caractère international par rapport à 2015, ce qui est très encourageant (8 étudiants sur
22 venaient d'universités étrangères). La plupart des participants ont trouvé la période
de deux semaines pertinente par rapport aux objectifs de l'école. Le format (3 cours
d'1h30 + une séance de travaux dirigés de 2h30 par jour) leur convenait également.
L'expertise, la disponibilité ainsi que l'effort pédagogique des intervenants ont été très
appréciés.  Le  format  des  travaux  dirigés  (qui  n'était  pas  le  même  pour  tous  les
enseignants) semblait adapté au sujet traité. Les participants souhaiteraient malgré tout
disposer de plus de temps pour commencer à résoudre les exercices par eux-même en
ayant,  si  besoin  est,  la  possibilité  de  consulter  une  solution  écrite  détaillée.  Cette
dernière n'était  fournie  que par  quelques enseignants.  La correction au tableau est
également  appréciée  dans  certains  cas.  Il  faut  enfin  noter  que  le  nombre  total  de
participants  (35)  était  propice  aux  échanges,  comme il  l'a  été  souligné  à  plusieurs
reprises dans les évaluations.

Certains  points  sont  néamoins  à  améliorer  afin  de  pérenniser  l'ISTPC (comme par
exemple la rédaction d'un ouvrage de référence permettant d'avoir un langage commun
entre  physiciens  et  chimistes)  et  de  renforcer  son  statut  d'école  internationale  (en
systématisant l'usage de l'anglais dans les discussions par exemple).

Perspectives

Compte tenu du retour très positif  de tous les participants, une troisième édition de
l'ISTPC sera en principe organisée en 2019 (ou 2020 pour éviter tout recouvrement
avec une autre école d'été de chimie quantique habituellement organisée en Sicile la
même année que l'ISTPC mais en septembre). Il  est prévu que les GDRs Correl et
REST soient à nouveau associés à l'organisation.

Plus d’information dans le site officiel de l’école:
https://quantique.u-strasbg.fr/ISTPC/doku.php?id=istpc2017:start 

https://quantique.u-strasbg.fr/ISTPC/doku.php?id=istpc2017:start


5. Report Mini-workshop "REST in Paris", 7-8 December 2017
Delphine Cabaret (organiser of the school and member of the Bureau REST).

Scope: The purpose of this miniworkshop was to bring together researchers from core
and  valence  spectroscopies  (x-ray  absorption  spectroscopy,  x-ray  photoelectron
spectroscopy, resonant  inelastic  x-ray  scattering,  x-ray  Raman spectroscopy, optical
absorption spectroscopy and electron energy-loss spectroscopy) in order to compare
their respective theoretical approaches. The goal was to identify common problems and
to propose possible solutions adopted from the various communities. 

Program:  This meeting aimed to be a pedagogical and convivial moment of science,
with a lot of time devoted to discussion between participants. 

On the first day, after an introductive overview of the spectroscopies to be modeled,
presented by Amélie Juhin, renowned invited speakers explained and compared, in a
didactical way, the various theoretical approaches used: Guillaume Radtke (standards
methods  for  core  level  spectroscopies),  Francesco  Sottile  (standard  methods  for
valence spectroscopies), Jianqiang Zhou (XPS modeling), Pierluigi Cudazzo (beyond
the static Bethe-Salpeter equation), Yves Joly (from DFT to TD-DFT), Christian Brouder
(the challenge of optical spectra calculations). After each talk, 15 minutes were devoted
to questions. The discussion time was completed by two 30-minute coffee breaks and
90-minute lunchtime at the Minerals Collection of IMPMC-Sorbonne Université, where a
buffet was offered to the participants. 

On  the  second  day,  the  contributed  talks  and  posters  from  the  participants  were
presented: 12 contributed talks of 20 minutes (including question time) and 11 posters.
The  poster  session  was  organized  during  the  lunch  break  (2  hours  long),  in  the
conference room of IMPMC, where again a buffet was offered to the participants.

Participants:  The miniworkshop  was  not  so  “mini”  since it  gathered  more  than 60
participants,  among  whom  35  came  from  Région  Ile  de  France  (including  Paris).
However, it is noticeable that a substantial number of participants were from (i) other
regions of France (Strasbourg,  Grenoble, Lyon,  Bordeaux),  (ii)  from other European
countries (The Czech Republic, Germany, Italy, Serbia, Greece, Switzerland and The
Netherlands) and (iii) from USA (Washington State).

All the abstracts of the invited talks, contributed talks and posters were gathered in a
booklet,  which  is  still  available  on  the  webpage:            
http://gdr-rest.polytechnique.fr/RestinParis,  
where complementary information on the workshop can be found.

http://gdr-rest.polytechnique.fr/RestinParis


New Team
During the duration of the GDR REST, several people have joined in the network, and
some other have changed address. For this new submission, one entirely new team
wishes to join: 

Giorgia  Fugallo,  Laboratoire  de  Thermique  et  Energie  de  Nantes  -  UMR  6607,
Université de Nantes. 

Projects and Training

In order to tackle the aforementioned objectives, we have planned a series of precise 
actions during the five years of the GDR: 

• Two General Meetings, in 2020 and 2022. The goal is to gather the whole community
and to discuss the different topics covered by the GDR.  

• Three Discussion Meetings, to be held in 2019, 2021 and 2023, aiming at stimulating
constructive discussions,  collaborations,  and knowledge exchange among a selected
group  of  theoreticians.  These  discussion  meetings  have  already  proved  their
effectiveness in the first four years of the GDR REST.

• School on Theoretical Spectroscopy, to be held in 2020. Ten days entirely devoted to
theoretical spectroscopy, targeting young researchers in the fields, from Master level to
post-docs. The school is conceived such to have mostly theoretical lectures. But hands-
on  are  not  excluded.  Topics  to  be  covered:  DFT, TDDFT, Green’s  functions,  linear
response, GW, BSE, multiplets, QMC, DMFT. 

• Parallel to this, the bureau will  meet twice/year, physically or in video-conference, for
general discussions/decisions. 



Budget
The budget management as planned below is based on the total amount of 121 k€

and covers: i) the basic expenses of the general + discussion meetings, in addition to
some fellowship for selected young participants; ii) the participation to the GDR school
on theoretical spectroscopy; iii) selected fellowships for small duration stays of young
researchers  into  GDR  laboratories,  to  favor  communication  and  mobility;  iv)  some
fellowships  to  permit  some Master  and PhD students  to  participate  to  national  and
international training events, like for instance the CECAM schools; v) small fundings to
events of particular interests for theoretical spectroscopy. 

We have already asked 30 k€ from the CEA-DAM and the CEA-Programme Transverse
Simulation.

We ask then to the CNRS the most important contribution, i.e. 50 k€.

Discussion Meetings People Involved Cost/person Lodging Reinbursements Auxil iar costs for the GDR Total

15 200,00 € 5,000.00 €

15 200,00 € 1,000.00 € 1,000.00 € 5,000.00 €

15 200,00 € 5,000.00 €

Total 15,000.00 €

Funding for Researchers participating to Schools and Workshop Total 3,000.00 €

General Meetings People Involved Cost/person Lodging Reinbursements Auxil iar costs for the GDR Total

65 400,00 € 4,000.00 € 4,000.00 € 34,000.00 €

15 200,00 € 1,000.00 € 1,000.00 € 34,000.00 €

Total 68,000.00 €

People Involved Cost/person Lodging Reinbursements Auxil iar costs for the GDR Total

30 800.00 € 2,000.00 € 30,000.00 €

Total 30,000.00 €

Funding fof Ev ents of particular interests for theoretical spectroscopy Total 5,000.00 €

First Discussion 
Meeting (2019) 1 000,00 € 1 000,00 €

Second Discussion 
Meeting (2021)
Third Discussion 
Meeting (2023) 1 000,00 € 1 000,00 €

First General 
Meeting (2020)

First General 
Meeting (2022)

School on Theoretical 
Spectroscopy

4 000,00 €
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