CHARISMA – Cultural Heritage Advanced Research Infrastructures: Synergy for a Multidisciplinary Approach to conservation / restoration
In this document a summary will be given about the CHARISMA project. It is focussed on those tasks in which RCE is involved, others task will be presented briefly as well. 
The project is divided in three main activities, networking, access and joint research activities (JRA). The project can be seen as a further evolution of the Lab-tech and EU-Artech projects. In total 21 institutions from 11 European country participate (see list below). The project will last 4 years, starting October 1st, 2009.
Work Package 1: Management

This work package is devoted to the management aspects of the project, i.e. writing scientific and financial reports. One aspect is the government board of the CHARISMA consortium. They will meet twice a year (during the interim and annual meeting) to take the necessary decisions. 
NETWORKING ACTIVITIES

The aim of the network activities is the exchange of information. This can be done in different ways; the main activity will be the organisation of symposia, trainings, workshops, expert meeting etc to exchange information on certain topics. These events can be open to everybody from the Cultural Heritage community (i.e. contributions and participation from CHARISMA members and outside) or devoted to a smaller group from this community. Within CHARISMA the aim is to organise events which are closely related to the JRA’s, however, events on other topics can be organised as well. The decision to organise an event will be taken by the government board of the CHARISMA consortium. In addition to the events organised within the framework of CHARISMA, it is also possible to use the travel budget to participate in other meetings, under the condition that this is relevant for the CHARISMA project. This means that either the topic is relevant for one of the CHARISMA work packages or that the CHARISMA project is disseminated during such a meeting. 
Work Package 2: Network activity: Best practices and protocols toward common standards

Main aim of this work package is to exchange information about analytical and conservation issues with as scope to formulate best practices. Although the word “standards” is used, it does not means that the work done result in a real standard but often in different approaches which are well described and argued. Three topics are mentioned:

Task 2.1a: This task is meant to integrate the non-invasive and invasive analysis (micro samples). Although more non-invasive techniques are available nowadays, micro destructive analysis is necessary. Non-invasive techniques however, can be very useful for the final selection of the sample (spot). In this task several steps of an analytical strategy will be discussed to optimize the procedure. 

Related to: WP 6, 7, 9 and 10

Task 2.1b: Similar as task 2.1a but then focussed on historical building and monuments. Besides analysis, monitoring strategies will be taken into account as well. 
Related to: WP 6
Task 2.2: Integration of technical data.

This subtask will be devoted to the exchange of analytical data on organic colorants (see www.organic-colorants.org) to exchange both 2D and 3D data. Typical techniques which will be discussed are 3D spectroscopic techniques, HPLC-PDA, LC-MS and 3D imaging techniques.
Related to: WP10

Work package 3: Scientific excellence.

In this task, training course, seminars and workshops will be organised to exchange information with the community of cultural heritage. They will be organised about analytical techniques, documentation and new developed prototypes. The number of events is flexible, the following are scheduled already

Task 3.1a: Training on NMR mouse

Task 3.1b: Training on advanced lased-based techniques in art conservation, diagnostics and analysis

Task 3.1c: Training on application of Optical Coherence Tomography (OCT) to structural analysis

Task 3.2a: Training on spectroscopic techniques (invasive and non-invasive)

Task 3.2b: Training on technology of lake preparation and dyeing textiles from biological sources

Task 3.2c: Training on stone conservation
Task 3.3: Technical meetings / thematic workshop and external conferences

Involvement RCE: In task 3.2b and 3.3.

Related to: All WP’s 

More workshops, trainings, etc can be organised if budget allows. We can also suggest the continuation of the XRF / SEM-EDX working group
Work package 4: Coordination and dissemination of communication effort

This work package is mainly about the development of the new website and the communication with the field of cultural heritage. The website will be hosted by APRE, but all partners need to supply information to this website. This can be about activities organised within CHARISMA or progress made during the project but the website can also be sued to announce other meetings, workshops etc which might be of interest for the EU community. In addition, the call for proposals for the ACCESS activities will be done via the website (see WP 5, 6, 7 and 8). We need to think if we can relate this to CAMEO.
Related to: All WP’s
ACCESS ACTIVITIES

The access activities give access to professionals from the cultural heritage community to knowledge of the members of the CHARISMA consortium. This can be access to certain analytical techniques but also to information in archives. Rather then doing routine analysis, it is the work relation between scientist and (as example) the conservator or curator which is stimulated during the access. A call for proposal for all activities will be distributed, application forms can be found on the CHARISMA website (WP4). The proposals will be evaluated by an external, independent committee.
Work package 5: ARCHLAB
In this work package, 6 institutions give access to their archives consisting of research documentation. Obviously, much information is published in articles or book and is already available. However, even more unpublished information can be found in these archives which might was not relevant to publish at the time generated but can be evaluated again with both new insights and new techniques. Investigators (scientists, conservators, curators, art historians) can submit proposals for such an activity, if granted travel and lodging costs will be covered by the project. If based on the study of the relevant information, more research is needed (e.g. with techniques originally not available) this research can be carried out at one of the 6 institutions can be granted as well. The hosted institution will be in control of the conditions under which the access will take place, i.e. if access is requested to a part of the archive which is not allowed, the hosted institution can refuse. Reasons to refuse are for example data recently obtained which is in progress to be published or if the owner / commissioner of the research do not wants the information in public. For each participating institute, we expect to have 2 or 3 access activities a year, each activity taking 4 or 5 days. Participating institutes are: C2RMF, NGL, BM. OPD, PRADO and RCE. 
Related to: WP 3 and 8
Work package 6: MOLAB

This is the continuation of the MOLAB activity from EU-Artech, the mobile laboratory. Users, normally museums, can apply for a MOLAB intervention, if granted, the portable and non-invasive equipment will travel to the objects, together with the scientists from MOLAB. The list equipment in the new MOLAB:
· High resolution UV-NIR multispectral imaging

· mid-FTIR 

· Integrated XRF-XRD

· Integrated RAMAN-Fluorescence spectromete

· Time resolved fluorescence

· NMR depth profiler

· Near FTIR

· UV fluorescence imaging

· UV-Vis spectroscopy

· NMR single sided relaxometry

· Digital microscopy

· Atomic Force Microscopy (AFM)

The use and properties of the equipment is presented in Appendix B. 

Related to: WP3

Work package 7: FIXLAB 

In this work package access is allowed to the neutron beam facilities of AGLAE, SOLEIL, ATOMKI and BRR. In this work package, the object and the applicant travel to the facilities for the research. The facilities offered at each institute:

AGLAE

· PIXE, Particle Induced X-Ray Emission

· RBS, Rutherford Backscattering Spectrometry

· NRA, Nuclear Reaction Analysis

· PIGE, Particle Induced Gamma-Ray Emission

· ERDA, Elastic Recoil Detection Analysis

Several other techniques are available at AGLAE, these are more standard analytical techniques. 

SOLEIL

· Synchrotron 2D and 3D imaging

· XRF imaging

· XANES, X-Ray Absorption Near Edge Spectroscopy

· EXAFS, Extended X-ray Absorption Fine Structure

· Infrared microscopy

· XRD

· SAXS, Small Angle X-ray scattering

ATOMKI-HAS
· PIXE, Particle Induced X-Ray Emission

· Macro PIXE / PIGE en DIGE

· Micro PIXE

· Micro PIGE,  Particle Induced Gamma-Ray Emission

· Micro RBS, Rutherford Backscattering Spectrometry

· Micro NRA, Nuclear Reaction Analysis

· Micro ERDA, Elastic Recoil Detection Analysis

BRC
· Unclear which techniques they offer
Related to: WP3

JOINT RESEARCH ACTIVITIES

The JRA are meant to collaborate on research, the outcome of this research will be disseminated via the network activities. 

Work Package 8: A portal to cultural heritage knowledge
This work package is meant to establish a virtual access to the archives mentioned in WP5 and outside if possible. The steps to be taken are somewhat unclear at the moment, the aim is to build a portal in which metadata of the different archives can be searched, so that is clear which information can be found at what institution.

Related to: WP5

Work package 9: New portable instrumentation and methodologies 
In this work package, new portable equipment will be developed or will be improved. In future they can be added to MOLAB. For some of the equipments, training will be organised within WP3. The new equipments are:

Task 9.1 Near-IR laser confocal scanning microscope

Task 9.2 Terahertz spectroscopy and imaging

Task 9.3 Optical Coherence Tomography
Task 9.4 Mobile, single sided NMR tomography

Task 9.5 METROTECH (Laser interferometry)

Task 9.6 Time resolved and steady state fluorescence

Task 9.7 Laser cleaning of paintings

Related to: WP 3 and 6

Work package 10: Innovative methodologies and instrumentation for laboratory research

WP leader: RCE (Maarten van Bommel)
This is the largest task for RCE, more then 50% of the budget is allocated to this work package. There are 3 tasks; RCE will act as WP leader and as task leader for task 2.
Task 1: Organic material identification in micro-stratigraphies
In this task, new procedures will be developed to identify organic materials (mainly focussed on binding media, varnishes and organic colorants) in cross-sections. Today, most techniques identify binding media in the complete sample, thereby loosing the stratographic information. In this task, new embedding techniques will be exploited. Different (imaging) techniques will be used for identification, i.e. FTIR microscopy (in particular ATR, specular reflection, diamond cell and RAS micro FTIR), synchrotron FTIR imaging, synchrotron micro XRF and XRD, RAMAN spectroscopy and confocal microscopy. In addition, immuno essays will be developed and tested. 
Task 2: Organic colorants in ancient and contemporary art (This task is extensively described as RCE play a mayor role in this)
This task will aim to develop new methodologies and knowledge of the application of organic colorants in art. The novelty of this task is the integrated approach of the different subtasks, each of which are designed to improve the accuracy and specificity of dyestuff identification, which is important in understanding the deterioration of art objects containing dyestuffs and in determining how to proceed with conservation. 
Subtask 10.2.1-From botanical source to analytical result. This task aims to determine what factors actually affect the composition of organic colorants in art objects The climate conditions in which a botanical colorant source grows, the procedure for extraction of the colorant from a botanical source, preparation of lake pigments and dyeing of textiles will affect the final composition of the dyestuff components in the artwork. The variation in composition caused by these factors can hamper characterisation, but there is hardly any information on what their effect is, or on the significance of each step of the complete procedure. In this subtask, the different steps in the preparation procedure will be studied by spectral and chromatographic techniques, focussing on three related anthraquinone dyes (madder, wild madder, galium) and three related flavonoids dyes (weld, dyer’s broom, sawwort).

Subtask 10.2.2-Preparation of rare standards. Reference standards of common organic colorants are available to the European community; however, research indicates that there are a number of individual components, mainly glycosides, which are relevant to dyes on art objects, affecting colour and alteration, which are not available as reference standards, so that they are often missed (or cannot be identified) resulting in incomplete identification. Preparative LC systems will be used to purify these from the botanical sources from task 2.1, and validate them with HPLC-PDA, LC-MS, NMR and spectral techniques. 

Subtask 10.2.3-Investigation of mild extraction techniques. Although several methods are known for extraction of organic colorants from samples (necessary for micro-invasive chromatographic analysis), there is a lack of knowledge about their advantages and limitations. A review of the most relevant extraction techniques will be prepared, after which a selection will be tested on textile, pigment and paint standards, the purified standards from task 2.2 and some other materials such as stained wood, leather etc. The aim is to develop an improved overall protocol for extraction of organic materials from different type of objects.

Subtask 10.2.4-Experimental and theoretical studies on the photochemistry of metal-dye complexes; influence of the organic pigments on the drying mechanism of lipid binders A multi-disciplinary strategy will be used to investigate the photo-stability of hydroxyanthraquinones (alizarin, purpurin and carminic acid) and hydroxyflavonoids (luteolin and apigenin), and their complexes with Al(III), Sn(IV) and Ca(II), combining UV-vis absorption, fluorescence, FTIR, density functional theory (DFT) and time-dependent DFT (TDDFT) calculation and HPLC-GC-MS analysis. The stability of lipid binding media on ageing in the presence of metal-colorant complexes (lake pigments) will be also investigated. The first stage of the research will be conducted on complexes in solutions, followed by simple paint models in lipid binders. Previous studies on painting models showed that both the kind of complexation and the nature of the substrate influence the optical properties of lakes as well as their stability. Other studies have revealed the influence of other factors such as inorganic pigments, ageing of the lipid binding media etc; the combined effects of the organic pigments and ageing on the chemistry of the binding media, however, has not been investigated The research efforts of subtask 2.4 are aimed at explaining these behaviours and ultimately mitigating the effect of light exposure on paintings.

Subtask 10.2.5-Characterisation of early synthetic colorants. A new research topic in the field of cultural heritage is the characterisation of early synthetic colorants, developed in the 19th century and extensively used, replacing natural colorants within a few decades. It is relevant both for dating objects and for their conservation, as the instability of many of the synthetic colorants can result in a dramatic effect on the appearance of objects of art. RCE’s unique and extensive historic reference collection will be the source for this research; a selection of the most relevant colorants will be studied with spectral and chromatographic techniques. The overall aim of this subtask is to develop innovative analytical procedures for characterisation of these colorants, at the same time generating more knowledge of them, which at the moment is lacking. The analytical scheme will take advantage of both spectral techniques, such as UV-VIS fluorescence, Raman, FTIR and chromatographic techniques such as HPLC-PDA. The extraction protocols developed in task 2.3 will be applied.

Task 3: Multispectral imaging and spectroscopy in diffuse reflectance mode and fluorescence mode
This task is devoted to develop new methodologies for the acquisition and processing of 2D and 3D images. Techniques which will be used are FTIR imaging, multispectral imaging and fluorescent imaging. These techniques can be used to determine the distribution and identification of materials in objects of art, not only at the top surface but also in depth (makes an imaging cross-section in a non-invasive way). 
Involvement RCE: NO, but very interesting to follow as these techniques can be of interest for in the near future
 No. Participant organisation name, (abbreviation) Country

1 - Consorzio Interuniversitario Nazionale per la Scienza e la Tecnologia dei Materiali (INSTM-UNIPG/UNIBO), Italy
2 - Centre National de la Recherche Scientifique (CNRS-C2RMF), France

3 - Foundation for Research and Technology, Hellas (IESL-FORTH), Greece

4 - The National Gallery of London (NGL), United Kingdom

5 - Synchrotron Soleil (SOLEIL), France

6 - Consiglio Nazionale delle Ricerche (CNR-INOA /ICVBC/IFAC), Italy

7 - Nicolaus Copernicus University of Torun (NCU), Poland

8 - Rheinisch-Westphälische Technische Hochschule Aachen (RWTH), Germany

9 - Institute of Nuclear Research of the Hungarian Academy of Science (ATOMKI-HAS), Hungary

10 - Laboratoire de Recherche des Monuments Historiques (LRMH), France

11 - The British Museum (BM), United Kingdom

12 - Doerner Institute, Bayerische Staatsgemäldesammlungen (DI-BS), Germany

13 - Ormylia Foundation-Art Diagnosis Centre (Of-ADC), Greece

14 - Opificio delle Pietre Dure (OPD), Italy

15 - Museo Nacional del Prado (PRADO), Spain

16 - Instituut Collectie Nederland (RCE), The Netherland

17 - Institut Royal du Patrimoine Artistique (IRPA), Belgium

18 - Agenzia per la Promozione della Ricerca Europea (APRE), Italy

19 - Laboratorio Nacional de Engenharia Civil (LNEC), Portugal

20 - Budapest Neutron Centre (BNC), Hungary
21 – University of Bologna, Italy
