Minutes of WG2 meeting

‘Laser and Optical Systems in Analysis and Diagnostics’

Fodele Beach Hotel, 20 October 2001
Introduction
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The meeting opens at 3.00 pm instead of 2.30 pm with a short introduction of Åberg and Andreoni. The delay is due to the Meeting of the Management Committee which has been postponed to the early afternoon. During the MCM Zafiropulos had announced that Cyprus, represented by Constantinos Christofolides of the Department of Physics of the University of Cyprus, Nicosia, joined the COST Action. Thus Constantinos Christofolides took the stage for a short presentation of the activities of his University. He concentrated on the photoacoustic and photothermal techniques (Fig. 1). 

Fig. 1

Photoacoustic and photothermal diagnostics developed at the University of Cyprus.

Since these activities are of  interest to WG2 Andreoni invites Christofolides to join WG2 and to summarize his work in a Task 2 form. 

Oral presentations (invited papers)
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Violeta Lazic of ENEA C.R. (Frascati, Italy) presents the invited contribution entitled "Structural and analytic laser diagnostics on ancient copper based alloys (bonze, brass, etc.)" co-authored by F. Colao, R. Fantoni and V. Spizzichino. Her report concerns a number of laser based techniques and automated systems for non-invasive monitoring developed by different groups at ENEA. The results of different remote analysing techniques applied to metallic and other artistic findings are presented. The techniques include laser radars (range finders) and 3D sensors, laser and speckle interferometry, LIBS and LIF spectroscopy, holography and 3D displays.  In particular, the applications of laser range finders and 3D sensors developed by A. Bordone, M. Ferri de Collibus, G. Fornetti, C. Poggi and R. Ricci to cultural heritage include 3D monitoring of historic buildings and monuments, 3D reconstruction of surface reliefs, detection of detachments on frescoes and painted surfaces, inspections of caves under soil or sea, reading of deleted inscriptions, accurate classification of artefacts, reverse engineering for restoration, virtual museums with high precision for experts. Laser and speckle interferometry (see the block diagram in Fig. 2) is applied by E. Bacchi, M. Caponero and V. Fiasconaro to monitoring and structural analysis on small scale on metallic (bronze), wooden and ceramic objects. Specific  applications  are the study of corrugations 

Fig. 2 Set-up for laser speckle interferometry at ENEA C.R. Frascati

and detachments of paintings, the monitoring of stress effects upon climatic and environmental changes (heating, humidity, vibrations), the detection of previous object restorations with substitutions of the original materials. The set-up for LIBS spectroscopic technique sketched in Fig. 3, which was developed by F. Colao, R. Fantoni, V. Lazic, A. Palucci and V. Spizzichino, is used for semi-quantitative measurements of elemental material composition in the case of multi-layer structures (e.g. glazed and painted ceramics), for qualitative measurements of elemental composition of different samples (metals, ceramics, paintings, glasses, etc.) in order to classify the materials used, and for quantitative measurements of elemental material composition on single-layer homogeneous materials. 
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Fig. 3 Set-up for LIBS spectroscopy at ENEA (Frascati, Italy).

After a thorough discussion, Andreoni invites Demetrios Anglos of F.O.R.T.H. (Heraklion, Greece) to present the paper “Laser Systems in Analysis of Artworks”. After the presentation of two case studies of analysis with LIBS and micro-Raman spectroscopy illustrated in Fig.s 4 and 5 respectively, Anglios discusses hybrid techniques such as the association of LIBS and Raman microscopy (in collaboration with R.J.H. Clark, UCL, UK), LIBS and LIF, LIBS and laser ablation/mass spectrometry (in collaboration with J.C. Miller, ORNL, USA), fluorescence and reflectance imaging in the UV, vis, NIR, in collaboration with the group of C. Balas at F.O.R.T.H. 
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Fig. 4 






Fig. 5 

Case study performed with LIBS at F.O.R.T.H.
Case study performed with Raman microscopy in collaboration with UCL, UK.

Anglos shows examples in which LIBS, LIF and Raman microscopy allowed to analyse pigments, over-paints and stratigraphy of a XIX century Russian icon (see Fig. 6) and to measure depth profiles of Au, Ag and Cu in an ancient daguerreotype.
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Fig. 6 
Results obtained by D. Anglios in collaboration with R.J.H. Clark and L. Burgio of U.C.L.  (London, UK).

WG2 membership (updating and presentations of new participants)
Besides the interest already expressed by the WG2 members to the techniques presented by Christofolides (Nicosia, Cyprus), Andreoni informs that she asked Rene Van Grieken, Nigel Blades and Hannelore Roemich as to their willingness to participate in the future activities of WG2. In fact, during their presentations in the previous workshop, these colleagues showed that a number of laser spectroscopic techniques developed in their Institutions are routinely applied for diagnosis. Thus Task 2 forms describing these techniques would be very welcome. Meanwhile, Marek Strzelec has requested the WG2 membership for his Institution. So Andreoni introduces him by showing the complete data of his group to be inserted into the WG2 list and invites him to present the activities carried out at the Institute of Optoelectronics in Warsaw, Poland. The report concerns all laser and optoelectronic techniques formerly used for military applications that are being applied to the preservation of cultural heritage (Annex 1). 

Task 1
The literature forms collected by Andreoni since the previous meeting did not sensibly increase in number but were all completed with the abstracts, when available. Andreoni gives to Roxana Radvan the entire set of forms collected by her till now. From now on the literature forms will be collected by the National representatives and transmitted to Roxana Radvan. 

Task 2
The slide in Fig. 7 is shown by Andreoni to evidence from where she got the 31 forms received todate. 
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Fig. 7

Flow of the Task 2 forms.

The different techniques were organized in six sub-sets, namely: • holography, • imaging, • LIBS, • LIF, • IR and Raman, • others. Andreoni extracted the essential data from the forms and prepared the six Excel tables in Annex 2.1,…, 2.6 which are commented and discussed. The general opinion is that all laser techniques for diagnosis/analysis are represented in the Task 2 forms except for the photoacustic/photothermal techniques and some imaging techniques. 

Task 3
No new forms were received since the previous meeting. Zafiropulos urges all WG2 members to continue sending forms for both Task 2 and 3. He expects a flow of forms such that twice a year it will be necessary to update the results of these tasks.  

Task 4
The work on validation of laser techniques was divided among Vivi Tornari (techniques for structural diagnosis), Vincenzo Palleschi (techniques for chemical analysis), Vasco Fassina (for stones) and Luca Pantani (for facades and buildings). For different reasons, after a short discussion involving Fassina, Kautek, Salimbeni, Tornari, Zafiropulos and others, it is decided to examine this point of the agenda at the next meeting. Tornari has already concluded her work and prepared transparencies that will be shown on that occasion. 

Dissemination to users
The previous decision to prepare a pamphlet to inform users of the Action activities and organization in WG’s and Tasks has led to the production of a cover page (see the last page of the meeting booklet) and of short descriptions of the WG1 and WG3 activities already inserted by Roxana Radvan in the Action web site. Since a description of WG2 still lacks Andreoni has prepared a short note that will be circulated among all WG2 participants for changes and amendments and then transmitted to Zafiropulos and Radvan. 

R&D collaborations and funding prospects
The discussion, which will involve all WG’s, is postponed to the next day. 

A.O.B.

Zafiropulos expresses the need of a new task concerning basic research in the field of WG2, detailed as • optical parameters of materials, • physical properties, • spectroscopic properties, • others. After a thorough discussion with contributions of Cooper, Teule, Schreiner, Kautek, Verges-Belmin, Castillejo, Pires, Anglos and others, it is concluded that many data-base are available in which spectroscopic and physical (also photophysical) properties of categories of materials are listed. In particular IR and Raman data seem to be easily achievable. For assessing the possibilities and the need for this 5th task, Schreiner, Anglos and Teule offer to transmit to Andreoni the coordinates of the relevant data-base to  which they have access. The site indicated by Schreiner is URL of the Infrared User Group, http://www.irug.org/.

Roxana Radvan proposes specific deadlines for the documents that should reach her to be inserted into the web site. She gets everything from Andreoni on diskettes except for the short note describing WG2 (see above “Dissemination to users”). 

Annex 1: file “Book.xls”
Annex 2.1: file “BookHOLO.xls”
Annex 2.2: file “BookIMAG.xls”
Annex 2.3: file “BookLIBS.xls”
Annex 2.4: file “BookLIF.xls”
Annex 2.5: file “BookIR.xls”
Annex 2.6: file “BookOTH.xls”
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