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1. Research activity
Validation of high field relaxation and diffusion 1H-NMR protocols on low field NMR for wooden finds characterisation, diagnostics and monitoring. Performance of non-destructive analysis by using a low field NMR single-sided mouse on submerged and waterlogged woods to get information about the preservation state and the species identification. Study of interactions between wood microstructure and consolidating substances. Study of the cleaning action of hydrogels on wood artworks.
Study of complex mechanisms that occur through the bark of trees by in situ and in vivo application of NMR mouse at superficial level and at different degrees of penetration thanks to different RF probes. Fluids movements comparison through the bark of young and ancient trees in order to get information about climate changes in the past, environment humidity, adaptation processes, fluids (water and nutrients) and vapor exchanges, wood aging, perfusive and diffusive compartments, and to test new non-destructive NMR protocols for a future application on artworks like paintings on wood.
Furthermore, the high field protocols will be improved to provide a powerful instrument for wood characterisation in case of small samples that fit the size of the NMR probe bore access. Micro-imaging technique will be perfected in order to reach high resolution on woods preserved in a different way and to establish itself as a technique that in some cases can allow the identification of the species without resorting to the destructive optical microscope. Further techniques will be developed. The use of a probe fluid made by fluorine to treat submerged woods to detect 19F with NMR experiments based on diffusion and relaxation for the evaluation of pores size. 
2. Research products 
 [1] Submerged wood investigation by Magnetic Resonance Imaging clinical scanner;

F. Egizi a, S. Longo a,b, M. G. Di Trani a, Valeria Stagno c, T. Gili d, A. Daly  e, S. Capuani a. 
a Nuclear Magnetic Resonance and Medical Physics Laboratory CNR-ISC, Department of Physics, Sapienza University of Rome, Rome, Italy. 

b Physics Section, Department of Mathematics and Computer Science, Physical Sciences and Earth Sciences (MIFT), University of Messina, Messina, Italy 

c Environmental Biology Department, Sapienza University of Rome , Piazzale Aldo Moro 5, 00185 Rome, Italy. 

d IRCCS Fondazione Santa Lucia Rome Italy 
e Centre for Art Technological Studies and Conservation (CATS) Statens Museum for Kunst Copenhagen K, Denmark 

Submitted to Wood Science and Technology (Springer). 

[2] Porosity and microstructural features investigation of different wood species by diffusion NMR. 

V. Stagno a , F. Egizi a , F. Corticelli b, V. Morandi b, F. Valle c, S. Longo d,e, S. Capuani d, f,. 
a Environmental Biology Department, Sapienza University of Rome , Piazzale Aldo Moro 5, 00185 Rome, Italy. 

b Consiglio Nazionale delle Ricerche - Istituto per la Microelettronica e Microsistemi (CNR-IMM) Bologna, P. Gobetti 101, 40129 Bologna, Italy 

c Consiglio Nazionale delle Ricerche - Istituto per lo Studio dei Materiali Nanostrutturati (CNR-ISMN) Bologna, P. Gobetti 101, 40129 Bologna, Italy 

d National Research Council - Institute for Complex Systems (CNR-ISC) c/o Physics Department Sapienza University of Rome, Rome, Italy. 

e Department of Mathematical and Computational Sciences, Physics Science and Earth Sciences (MIFT), University of Messina, Messina 98166, Italy. 

f Enrico Fermi Center, Piazza del Viminale 1, 00184 Rome, Italy 
Submitted to Microporous and Mesoporous Materials.
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