Minutes of the WG2 Meeting– Firenze (Italy) 7 June  2003, 16.00 to 18.00

Laser and Optical Systems in Analysis and Diagnostics

1. Review of TASKS 1, 2 and 3, of the WG2 mailing list and comments on the minutes of previous meeting (Andreoni/ Sliwinski ) 

Since the previous meeting in Vantaa only literature forms (TASK 1) reached Andreoni and were transmitted to Radvan. The mailing list of WG2 will be extended as promised to include also the members of WG 1 and 3. Verger-Belmin will send the list (Ahmad has just sent it) to Andreoni. 

2. New contributions to TASK 3: demand for new research in the field of artwork conservation by laser. 

Gianluca Valentini (Politecnico di Milano, Italy) presents results of fluorescence-lifetime imaging. He describes setups and two case studies (Renaissance frescoes in Castiglione Olona painted by Masolino da Panicale and Michelangelo’s David). 

In the former case studies of plaster fragments complemented by FTIR spectroscopic data revealed the presence of Ca caseinate, polyvinyl acetate and gypsum. Gypsum could be localized in stucco joints. Also glue drops could be evidenced at different locations of the fresco by time-resolved fluorescence imaging. 

The David statue, whose restoration started on September 2, 2002, is continuously monitored by different Institutions. Valentini presents an investigation performed on drops in one arm. He shows evidences (high fluorescence signal peaking at 520 nm with long lifetime, 6 ns) that the drops are wax residues.
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As a general result, shorter fluorescence lifetimes (4-5 ns) and weaker fluorescence intensity could be associated to salts (Ca oxalate) due to atmospheric deposits. 

Two regions, one cleaned with water poultice and the other with ionic exchange resins, were also tested with fluorescence lifetime maps before and after cleaning so as the type of material removed by each technique could be determined. [image: image2.jpg]



The conclusion is that the approach presented by Valentini allows to identify chemical compounds present in fragments, to distinguish between organic contaminants and inorganic deposits on the surface of works of art. 

Vadim A. Parfenov (SE Laser Physics, Res.Ctr. "S.I.Vavilov State Optical Institute" 12, Birzhevaya liniya, St.Petersburg, 199034, Russia) presents a contribution entitled: “Single-shot holographic camera for art and conservation works”.

He describes a system in which the frequency doubled output of a high-coherence pulsed Nd:YLF laser is used for both reference and object- 

illuminating beams. 

This Q-switched source emits 25 ns pulses at the fundamental (1053 nm) and includes a double-pass Nd:glass amplifier. A phase-conjugating mirror based on Brillouin scattering reflects the pulse back to the amplifier between the two passes. After frequency-doubling in a KTP crystal the coherence length is >3 m and the energy well above 1 J. Both fundamental and frequency-doubled beams have flat-top profiles with 9 mm diameter. Holograms of moving objects as big as a group of persons 

can be recorded on plates of dimension of up to A3 format in a single shot. [image: image3.jpg]


 

Parfenov also presents technical details on systems developed at his laboratory and used in Russia for surface cleaning. These are not only Nd lasers, but also a CO2 laser whose main features are:

· short pulse duration ~1-3 μs with a 100-150 ns initial spike,

· high peak power 1-10 MW in each of repeating radiation pulse,

· small angular beam divergence 1.5-2 diffraction limits and feasibility of focusing the beam in a very small spot on a distant object,

· strong absorption of the radiation in wide-spread non-metallic materials (paint, glass, plastics, minerals, etc.) and feasibility of their efficient ablation,

· weak absorption of the radiation in the atmosphere and feasibility of the beam delivery to distant objects without losses,

· high efficiency, simplicity, durability and reliability in operation,

· absence of harm technologies and ecological safety. 
Two types of these lasers have been used, one delivering 3 J at 2 Hz, one 100 J at 1 Hz. A portable version exists whose power supply can be modified to a vehicle mains. 

Finally, Parfenov shows a Nd:YLF diode-pumped laser (energy of up to 1 J at 1 – 10 Hz, 5 ns duration, beam divergence twice diffraction limit) and a high-energy Nd:YAG with TEM00 output both used for cleaning and ablation. 
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3. General discussion. 

Most items initially planned for this point were anticipated to the common WG’s meeting. Sliwinski gives short information on projects related to the CH /ELOP, DANTE/ and makes some considerations on contacting G8 for future collaboration. 
