
 
 

 
 

 

FICHE NAVETTE :  Chercheurs IDEX (hors doctorants)   

 

 

 

SECTOR: Higher Education Institution 

 

INSTITUTION: Univ. Grenoble Alpes, University of Innovation 

 
One of the major research-intensive French universities, Univ. Grenoble Alpes**1 enjoys an international reputation 
in many scientific fields, as confirmed by international rankings. It benefits from the implementation of major 
European instruments (ESRF, ILL, EMBL, IRAM, EMFL*2). The vibring ecosystem, grounded on a close interaction 
between research, education and companies, has earned Grenoble to be ranked as the 5th most innovative city in the 
world. Surrounded by mountains, the campus benefits from a natural environment and a high quality of life and work 
environment. With 7000 foreign students and the annual visit of more than 8000 researchers from all over the world, 
Univ. Grenoble Alps is an internationally engaged university.  

A personalized Welcome Center for international students, PhDs and researchers facilitates your arrival and 
installation. 

In 2016, Univ. Grenoble Alpes was labeled «Initiative of Excellence ". This label aims at the emergence of around ten 
French world class research universities. By joining Univ. Grenoble Alpes, you have the opportunity to conduct 
world-class research, and to contribute to the social and economic challenges of the 21st century ("sustainable planet 
and society", "health, well-being and technology", "understanding and supporting innovation: culture, technology, 
organizations" "Digital technology").  

* ESRF (European Synchrotron Radiation Facility), ILL (Institut Laue-Langevin), IRAM (International Institute for Radio Astronomy), EMBL 
(European Molecular Biology Laboratory), EMFL (European Magnetic Field Laboratory) 
 

Key figures: 

• + 50,000 students including 7,000 international students 
• 3,700 PhD students, 45% international 
• 5,500 faculty members 
• 180 different nationalities 
• 1st city in France where it feels good to study and 5th city where it feels good to work 
• ISSO: International Students & Scholars Office affiliated to EURAXESS 

 

LOCATION: France, Grenoble 

 

MANDATORY REFERENCES: 

 

CDP TITLE: PATRIMALP 

 

JOB PROFILE (Tit le):  Material  degradation understanding of applied brocades on wooden 

sculptures in the end of the middle-age 

 

SCIENTIFIC HOSTING DEPARTMENT (LABORATORY’S NAME):  CEA/ARC-Nucléart 

 

                                                           
1 Univ. Grenoble Alpes  

 



 
 

SUPPORTER’S NAME:  Karine Froment,  Frédéric Fabre (CEA -  ARC-Nucléart);   

  Pauline Martinetto,  Pierre Bordet ( Inst itut Néel)  

 

CONTACT: Karine Froment ARC-Nucléart  04 38 78 40 50 karine.froment@cea.fr  

 

RESEARCH FIELD : degradat ion, applied brocades,  sculptures,  analys is,  Chemistry,  Physics,  

Materials  Science, Cultural  Her itage, Conservation 

 

RESEARCHER PROFILE:  

X   Recognized researcher (PhD holder not yet ful ly independent)  

□  Establ ished researcher  (Researchers who have developed a level  of  independence)  

□  Leading researcher (Researchers leading their  research area or  f ie ld)  

  

 

JOB PROFILE (Descript ion) :  

 

Analysis and understanding of the constitutive applied brocades materials degradation  
found on polychromed wooden sculptures 

 
Context and state of the art : 
"Applied brocades" are decorations in light relief intended to imitate on a painted or carved support the silks 
embroidered with gold or silver threads, worn by the nobility during medieval times. Native of northern Europe, this 
complex polychromatic decoration technique quickly spread to works produced in the rest of Europe during the 
fifteenth and sixteenth centuries. 
 
The composition of the decors of "applied brocade" has been the subject of several specialized scientific publications 
and articles in the field of conservation - restoration. This work showed a homogeneity in the use of the tin sheet but 
also a diversity of composition for the part corresponding to the mass of the decoration based on organic materials 
(drying oil, wax, wax / oil mixture, etc.) charged or not with minerals (lead, pigments ...). This documentation mainly 
concerns works from northern Europe, and was used as a basis for the studies already carried out and supervised by 
the GIP ARC-Nucléart, in collaboration with the ESRF, Institut Néel (CNRS-UGA) and LAMS (CNRS-Sorbonne 
Université) of the year 2014 on works produced in the Old Duchy of Savoy. 
 
Applied brocades have been recently identified on a corpus of wood and stone sculptures produced in the Old Duchy 
of Savoy around the years 1480 - 1530. They were the subject of a physico-chemical study which took place between 
September and December 2014, and then in 2015 (Pouyet, Guiblain, Martinetto, Walter, Cersoy, Cotte, Sept-2014, 
2015), presented at the MSH Alpes symposium in December 2015. This work combined analysis i) in situ ones by X-
ray diffraction and fluorescence, and ii) on samples by visible, electronic, infrared and X-ray microscopy. This 
combination of techniques made it possible to localize and identify the ingredients (organic / inorganic , degraded / not 
degraded) composing the various stratigraphic layers of the "applied brocades", in order to rediscover the know-how 
applied to each of the sculptures studied. In addition, the combined analysis of inorganic materials using more 
advanced techniques, via µXRD and µXANES, and organic materials, via µFTIR, resulted in the identification and 
localization of the degradation materials. 
 
Moreover, to our knowledge, there is no work on the understanding of the degradation of these materials in their 
environmental context (humidity, temperature, UV radiation, overpaintings, ...), their possible interactions, and they 
raise a real difficulty when conservators-restorers are confronted with the need to intervene on this type of decor to 
stabilize and enhance them.), 
 
This post-doctoral work is complementary to the PhD work in art history / history of technics also launched by the 
Patrimalp project3, It will first be oriented on the characterization of the complementary artworks that will be 

                                                           
3 (https://patrimalp.univ-grenoble-alpes.fr/patrimalp/recrutements/on-the-edge-of-the-silk-road--

769356.htm?RH=1539181775719 



 
 

identified to constitute the corpus of the project study, and then on the understanding of the phenomena of degradation 
of the different materials constituting the decors. 
 
This study will involve analysis of degradation products and possible interactions through separate effect tests on the 
constituent materials. 
 
Work program 

- Bibliographic synthesis 
- Physico-chemical analysis of the materials of the applied brocades of the new sculptures belonging to the 

study corpus, in association with the PhD student 
- Study of the degradation of the "applied brocades" from samples using the analysis protocols already 

implemented for the previous study (MEB, IRTF, DRX, ...), supplemented by specific tests with separate 
effects 

o Determination of possible interactions between materials of different layers or materials / degradation 
products 

o Influence on the mechanisms determined by environmental conditions (humidity, temperature, UV 
radiation, presence of overpaintings, ...) 

o Understanding and modelling of degradation mechanisms (thermodynamic, kinetic calculations, ...) 
o Synthesis of mechanisms and main degradation factors 

Note: Simplified and artificially aged "applied brocade" samples could be produced, according to ancient protocols, to 
help the understanding mechanisms of degradation. 
One or more publications may be proposed in specialized journals to be identified, both in the field of analysis and in 
the field related to the knowledge of the cultural heritage, in connection with the doctoral student. 
MEB, DRX, IRTF analysis techniques are available at ARC-Nucléart, collaborations could be envisaged with 
complementary tools (neutrons, synchrotron radiation ...) 
 

 

 

Required languages :  French mandatory,  Engl ish 

 

TYPE of CONTRACT: 18 months  

JOB STATUS (Full time or part time): Full time 

HOURS PER WEEK: 35 

OFFER STARTING DATE: mid-September up to mid-october 

APPLICATION DEADLINE: 15 june 

 

 

ELIGIBILITY CRITERIA 

 

Applicants must hold a PhD degree (or be about to earn one) or have a University degree equivalent to a European 

PhD (8-year duration) in physics, materials science, chemistry, or closely related science. A background in physico-

chemical techniques are desirable. Interest for the cultural heritage preservation will be appreciated. 

 

 

Applicants will have to send an application letter in English and attach:  

- Their last diploma 

- Their CV  

- Letters of recommendation are welcome. 

 

Address to send their application to :  Karine.froment@cea.fr 

SELECTION PROCEDURE 

Application deadline: mid-june 2019 



 
 

 

Applications will be evaluated through a three-step process: 

1. Eligibility check of applications  15 june 2019 

2. 1st round of selection: the applications will be evaluated by a Review Board.  Results will be given on the 19 

June 2019. 

3. 2nd round of selection: shortlisted candidates will be invited for an interview session in Grenoble on the 24th  

june 

CO-FINANCEMENTS : This contract is co-funded by « la Fondation de la Maison de la Chimie) : 6 months UGA + 12 

months Maison de la Chimie 

 


