COST Action G-7

Working Group 3 (Real-time Optical Equipment for Environmental Aspects and Response to Artwork)

Meeting held on 19 Oct. 2002 at the EVTEK Institute of Art and Design, Vantaa, Finland.

Minutes

The meeting kicked off with a brief review on the achievement (or lack of it) of goals for the existing tasks and introducing a new task of bilateral collaboration by Rafi Ahmad. The synthesis of the tasks is as follows:

Task 1.
Literature survey – Research topics are diverse and comparison is futile. Manufacturer’s brochures have not being validated.

Task 2. 
Laser/optical methods – Light scattering, Hantzsck reaction/LIF, UV-IR absorption, Raman scattering, LIBS, Holographic interferometry. Phase Doppler anemometry, Image processing.

Task 3.
Current demands – Enhancement of detection sensitivity, material/pigment analysis through accelerated (artificial) weathering, characterization of bio-degradation of stones.

Task 4.
Future Needs – R & D collaboration with industries and end-users on following topics:.

· Task 5.
Development of new laser sources

· Innovation in Electro-optic instrumentation

· Improvement in data acquisition techniques

· Basic research on optical interaction processes

Task 5.
Bilateral collaboration - 

In support of this new initiative (task 5), the following was presented and approved:
Aim

To benefit from each other’s expertise, facilities and ideas and compliment/supplement respective existing research bases through synergistic approaches.

Type
Exchange of personals, short visits, use of facilities, complimentary/supplementary experiments, joint publications/presentation of results etc.

Modus Operandi
Short presentations of research interests, highlighting the weaknesses and the specific areas of collaboration needs, followed by discussions/clarifications and one-to-one communications and commitments.

Success Path
Presentation of achievements/difficulties to COST Action management committee for help and subsequent incorporation into multilateral collaboration scheme and eventual formation of consortia.

Funding

Internal, national councils and government (e.g. EUREKA, LINK, etc.), prestigious bodies (e.g. Paul’s foundation, Royal society in the UK), bilateral international scheme etc.
Following the above introduction, the members, calling for partners for the proposed bilateral collaboration, presented 8 cases. The topics were diverse, although related to aspects of environmental and art work-monitoring technologies. Synopses of the presentations are included in Annex 2. The meeting urged the members to look closely at the calls for collaboration synopsis distributed during the presentation and attached herewith (in case you have lost them) and make contact with relevant people/organizations directly, either to offer or to seek collaborations in the most suitable capacities. It is expected, the outcome of such collaborations will be disclosed in the next meeting and the bilateral collaborations may then be expanded to multi-lateral collaborations. Toward the latter objectives, the ‘expression of interests’, submitted to the EU secretariat on behalf of all the members of the COST Action G7, were presented in the Joint meeting of all the 3 working groups, on 18 Oct. 2002 p m. The topics of the 6 expression of interest were diverse but encompassed the variety of disciplines and expertise available within the membership. 
Annex 1

Bilateral R&D Collaboration – match making information

1.
Information sought
Answers/Comments



1.   Name & title


Roberta Fantoni

2.   Institution/Affiliation


ENEA FIS-LAS

3.   Full Postal address


V. e Fermi 45, I-00046 Frascati (ITALY)

4.   e-mail address


fantoni@frascati.enea.it

5.   Topic and nature of existing collaboration with WG3 members if any
none

6.   Specific subject area where collaboration is sought
Air pollution monitoring

7.   Type of collaboration sought, e.g. exchange of results/information, joint experiments, use of facilities, field tests etc.
Joint field tests

8.   Facilities/experties offered


Mobile lidar/dial systems in UV and IR 

9.   Facilities/expertise required


In situ analytical facilities

10.   Funding options


Current own project, possible joint applications to VI FW

11.   Preferred geographical location/laboratory if any
none

12.   Any other comment


2.
Information sought
Answers/Comments



1.   Name & title


Prof. Dr. S. Rapsomanikis and Dr. Rea Drakou

2.   Institution/Affiliation


Laboratory of Atmospheric Pollution and Pollution Control Engineering 

DEMOKRITOS UNIVERSITY OF THRACE

3.   Full Postal address


Vas. Sofias 1, 67100 Xanthi, 

GREECE

4.   e-mail address


rapso@env.duth.gr
kdrakos@otenet.gr


5.   Topic and and nature of existing collaboration with WG3 members if any


COST G7

6.   Specific subject area where collaboration is sought


Indoor Air Quality

Particle deposition velocities

7.   Type of collaboration sought, e.g. exchange of results/information, joint experiments, use of facilities, field tests etc.


All of these

8.   Facilities/experties offered


A weather station with remote data transfer, particle size counters, a carbon soot mass analyser, a nephelometer, a sun tracking photometer, an atmospheric pressure ionisation mass spectrometer for direct atmosphere analysis, a GC-MS, numerous GC’S, an ion chromatograph, CO, NOx, O3 and SO2 analysers, a HPLC, an atomic absorption spectrometer, a total organic carbon analyser, an elemental analyser (C, H, N, O, S), high volume dichotomous virtual impactors and numerous low volume filter packs and denuders, indoor microclimatic conditions sensor, a photoacoustic multigas analyser and a CCD camera for particle induced velocimetry

9.   Facilities/expertise required


Lasers, electro-optical instrumentations,  material scientists, instrument/component manufacturers, end users.

10.   Funding options


EU FP6

11.   Preferred geographical location/laboratory if any




12.   Any other comment




3.
Information sought
Answers/Comments



1.   Name & title


Dr. Anna Grazia Mignani

2.   Institution/Affiliation

· 
· CNR-IFAC



3.   Full Postal address


Via Panciatichi, 64

I50127 Firenze (Italy)

4.   e-mail address

· 
· a.g.Mignani@ifac.cnr.it


5.   Topic and nature of existing collaboration with WG3 members if any




6.   Specific subject area where collaboration is sought


environmental monitoring

7.   Type of collaboration sought:

· 
· exchange of results/information

· joint experiments

· use of facilities

· field tests



8.   Facilities/expertise offered


fiber optic sensors for equivalent light dosimetry

9.   Facilities/expertise required

· 
museums where to conduct experiments,

laboratory producing colorimetric dosimeters for environmental monitoring

10.   Funding options
· any source

11.   Preferred geographical location/laboratory if any


12.   Any other comment

· and system integration.
We have implemented a fiber optic system for equivalent light dosimetry. The system is now installed at the Uffizi Gallery and it is presenting good performances.

We are interested to install the same system in other museums.

We are interested to add on the same system colorimetric dosimeters of other parameters of environmental interest, and we are able to provide dosimeter calibration

4.

Information sought
Answers/Comments



1.   Name & title


Dr. Anna Grazia Mignani

2.   Institution/Affiliation

· 
· CNR-IFAC



3.   Full Postal address


Via Panciatichi, 64

I50127 Firenze (Italy)

4.   e-mail address

· 
a.g.Mignani@ifac.cnr.it

5.   Topic and nature of existing collaboration with WG3 members if any




6.   Specific subject area where collaboration is sought
environmental monitoring

· 7.   Type of collaboration sought:
· exchange of results/information

· joint experiments

· use of facilities

· field tests



8.   Facilities/expertise offered


fiber optic sensors for equivalent light dosimetry

9.   Facilities/expertise required

· 
museums where to conduct experiments,

laboratory producing colorimetric dosimeters for environmental monitoring

10.   Funding options
any source

11.   Preferred geographical location/laboratory if any


12.   Any other comment

· and system integration.
We have implemented a fiber optic system for equivalent light dosimetry. The system is now installed at the Uffizi Gallery and it is presenting good performances.

We are interested to install the same system in other museums.

We are interested to add on the same system colorimetric dosimeters of other parameters of environmental interest, and we are able to provide dosimeter calibration

5. 

Information sought
Answers/Comments



1.   Name & title


Dr Marta Castillejo


2.   Institution/Affiliation


Institute of Physical Chemistry “Rocasolano”, CSIC

3.   Full Postal address


Serrano 119, E-28006, Madrid, Spain
Tel:  +34 915619400,  Fax: +34 915613421 

4.   e-mail address


marta.castillejo@iqfr.csic.es

5.   Topic and and nature of existing collaboration with WG3 members if any


1. Coresal, Restoration Company, Madrid, Spain: Characterization and study of laser parameters for artistic painted surfaces with polychromes, varnish and metallic elements. 

2. IESL, FoRTH, Heraklion, Crete, Greece: Investigation of the photochemical processes in the laser cleaning of artistic painting materials.

2. Polish Academy of Sciences, Gdansk, Poland: Spectroscopic studies of materials of interest in the restoration of artistic objects.

6.   Specific subject area where collaboration is sought


1) Development of innovative artwork 

cleaning strategies: 

- Physical and chemical characterization of artwork materials and deposits.

- Interaction between laser and artwork materials and deposits, under different conditions (wavelength, pulse duration).

- Physical and chemical characterization of the interaction effects.

- Long-term effects of materials/ laser interaction.

2) Physical and chemical characterization of environmental effects on artworks.  

7.   Type of collaboration sought, e.g. exchange of results/information, joint experiments, use of facilities, field tests etc.


Collaborative research (joint experiments, discussion, exchange of results, publications, etc).

Collaboration with companies and end-users for technological developments.

8.   Facilities/experties offered


Experience in Laser ablation for film deposition, Cleaning of surfaces and Surface analysis.
Experience in Laser Molecular Spectroscopy. 

Facilities include:

Laser excitation sources: Excimer (UV), Nd:YAG and harmonics (UV to IR),

Tunable narrow linewidth dye lasers (VIS), Coherent vacuum ultraviolet (VUV) radiation sources (by optical nonlinear techniques).

Laser spectroscopies: LIF, LIBS, spatial and temporal analysis of ablation plume. Mass spectrometries: ToF-MS, MALDI-ToF-MS.

Surface analysis techniques: XPS, Mössbauer, SEM, etc. With colleagues at Institute of Structure of the Matter, CSIC: vibrational spectroscopic techniques: FT Raman, Raman confocal, FTIR, SERS, etc.

9.   Facilities/expertise required


10.   Funding options


Bilateral, EU and national funding.

6. 

Information sought
Answers/Comments



1.   Name & title


Marek Strzelec, PhD

2.   Institution/Affiliation


Institute of Optoelectronics

3.   Full Postal address


2 Kaliskiego Str., 00-908 Warsaw, Poland

4.   e-mail address


mstrzele@wat.waw.pl

5.   Topic and nature of existing collaboration with WG3 members if any


Scientific exchange: Greece, Slovenia

EUREKA E!2542 Project “Laser renovation of monuments and works of art”: Greece, Slovenia, Germany

6.   Specific subject area where collaboration is sought


Environment: -    LIDAR’s

· Raman spectroscopy

· Other optoelectronic methods

7.   Type of collaboration sought, e.g. exchange of results/information, joint experiments, use of facilities, field tests etc.


Joint projects, experiments, exchange of information/results

8.   Facilities/experties offered


Facilities: LIBS, optoacoustic stand, MWIR DIAL, laser cleaning systems

Expertise: Standoff microparticle detection, atmosphere pollution studies (hydrocarbons) 

9.   Facilities/expertise required


Raman spectroscopy, LIF

10.   Funding options


Statutory budget – 50%

Grants – 30%

Non-government – 20%

11.   Preferred geographical location/laboratory if any




12.   Any other comment




7. Improvements in DIAL LIDAR systems for air pollution monitoring

Title of the projects

On-going projects: Agreement between ENEA and the Italian Ministry for Education, University and Research, RIADE, TECSIS

Proposals: ENVIRONART (IP to the VI FP), DETME (Italian Ministry for Education, University and Research)

Overall goal

Monitoring of the environment and of its effects on artworks

Specific objectives to research the goal

Development of mobile and portable systems

Proposed methods of achieving the objectives

Differential absorption lidar (IR, VIS and UV) for the monitoring of air pollutants

Laser beam absorption for CO2 monitoring 

Fiber Bragg grating sensors for the monitoring of temperature and deformation

Research needs for achieving objectives

Human resources, especially during field measurement campaigns

Capabilities and strengths

More than 20 years of experience in differential absorption lidar

Experience in laser applications and electro-optics devices

Specific areas of collaboration needed

Experts for the in situ study of the effect of the environment on artworks (transformation of marble in gypsum, deterioration of underwater archaeological findings …)

Specific expertise facilities required

Mobile and portable systems for the in situ study of the effect of the environment on artworks (reference measurements, chemical analysis, scanning electronic microscopy, crystallography …)

Contact details

Dr Roberta Fantoni

ENEA FIS-LAS

Via Fermi 45, 00044 Frascati RM, Italy

Tel.:
++39 06 9400 5568

Fax:
++39 06 9400 5312

Email:
fantoni@frascati.enea.it

ENEA: Italian Agency for New Technologies, Energy and the Environment

FIS: Advanced Physics Technologies Department

LAS: Laser Applications Section

8. Outline Proposal

RAMAN SCATTERING TECHNIQUE FOR IN SITU MONITORING OF ATMOSPHERIC POLLUTANTS
Problem: In-situ continuous monitoring of air borne pollution is a challenging problem for the artwork protection and environmental regulatory bodies. Conventional grab sampling and retrospective laboratory analysis do not provide the solution to the need for in situ monitoring and surveillance of pollution dispersion and modelling. A cost-effective, portable and a versatile instrument (capable of monitoring several pollutant species simultaneously) is needed. Optical instruments based on spectroscopic analysis such as Raman scattering, absorption, fluorescence etc. are expensive, bulky and require highly skilled personnels to operate and for the interpretation of data.  More over, such instruments are designed for laboratory use as versatile tools for wide range of applications. These are not designed for on-line monitoring. Further research and technological innovation are expected to allow development of a cost-effective system for wider applications in environmental monitoring, particularly within the museum and art galleries.

Proposed  solution: Based on the data on the Raman scattering properties of some target pollutants, e.g. Raman excitation profile, and taking advantage of the recent advances in electro-optics and laser technologies, a portable and cost-effective Raman system will be designed and tested for in situ multi-spectral (species) monitoring.
Innovations

1. Technological innovations in optical, mechanical and electronic filtering for signal processing and retrieval. 

2. The use of tuneable solid-state lasers (to be developed) for resonance enhancement of Raman scattering.

3. Raman scattering data, including excitation profiles for resonance excitation.
Partner’s profiles

Expertise in lasers, electro-optical instrumentations, spectroscopy, instrument/component manufacturing and end users.

Funding Sources

EEC-6 Framework, EUREKA, National Gov. Departments of Trade & Industry/Environment, Environmental agencies, Instrument manufacturing Companies etc.

Contact

S Rafi Ahmad,

CALS, DEOS, RMCS,

Cranfield University,

Shrivenham, Swindon, Wilts.

UK. SN6 8LA.

Tel: +44-1793-785233

e-mail: ahmad@rmcs.cranfield.ac.uk
Annex 2
WG 3 / Task 6 / Summary of presentations on bilateral collaborations

· Laser Doppler anemometry

R. Drakou

Measure dry deposition of particles and way particles age or react with surface.

Collaboration sought:

1 For the development of laser systems based on: Particle induced velocimetry and  Laser Doppler anemometry.

2 Spot interesting artwork surfaces.

· Fundamental studies arkworks /enviroment/cleaning

M. Castillejo

Collaborations for:

1 Design marker/dosimeters.
2 Design, exposition to ageing/pollution chambers.
      3   Shorter laser systems, ps, fs. 

· Improvements in DIAL /LIDAR

L. Fiorani/ R. Fantoni

      The system is developed and looking for applications in CH.

     Collaborations for:

1 Experts that understand chemical processes on materials.
2 Discussion short term/long term effects.
Need for alternative techniques: Accelerated ageing. Complementary Atomic Force Spectroscopy technique for immediate assessment.
· In-situ Optoacustic Measurements

M. Strzelec

Presentation of a prototype for optoacoustic multigas monitoring system. New lab is being set up with LIBS, Raman and other analytical techniques.

· Improvement and applications of fibre sensor system for light dosimetry

A. Mignani

     Indoor environmental monitoring of light and environmental parameters.

 It is not enough to measure environmental factors individually. Sinergy of         simultaneous action is crucial.

      Collaborations for:

1 Passive samples to use together with colour dosimeters.

2 Museums and galleries willing to use the device.

· Raman spectroscopy for atmospheric pollution monitoring

      R. Ahmad

      Advantages/disadvantages/complementary with DIAL/LIDAR.
      Collaborations for:

1 Knowledge on RS properties of pollutants.
2 Modelling, Engineering, Safety, Cost effectiveness.
3 Transmissions properties.
4 Discrimination.

· Surface characterization in laser cleaning process


Fenic

Different regimes of operation of Nd:YAG. Proposal of a multiple Q-Switch Nd:YAG. Tested for ablation rate measurements.

