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RBS mapping at the AGLAE facility -state of the art

de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

etallic lusters

The manufacture of ceramics is a very old craft that has evolved a lot stylistically and technically across centuries and civilizations. A great evolution technique in the manufacture of ceramics is the design of glazed ceramics with decoration of metallic luster. They are so named because they have Metallica reflections of various colors according to the angle of observation. These particular optical properties are due to a thin layer of nanoparticles of silver and / or copper of variable size and thickness under or not the surface glaze ➢ The distribution of thickness of a single element NPs layer calculating from RBS maps give promising results ➢ Top glaze and luster layers thickness have been successfully estimated in regard to the thickness observed by SEM ➢ Quantitative RBS maps give a better view of a complex objet like ceramic lustered compared to punctual analyses that usually give heterogeneous results difficult to interpret Glaze composition:

• SiO 2 : 59,70 % • Al 2 O 3 : 9,2 % • CaO: 3,4 % • Na 2 O: 7,2 % • K 2 O: 10,4 %
The non-invasive study of Cultural Heritage objects by IBA gives precious information on their provenance, making process or conservation state, which are essential issues for AGLAE users. RBS/EBS is of utmost interest concerning layers at the surface such as restoration products, degraded or corroded surfaces, patinas, metallic leaf decorations, etc. GUPIXWIN is conveniently used for quantitative analysis of the PIXE spectra recorded for each pixel of the maps.

Regarding the RBS/EBS maps, DATAFURNACE (NDF) software provides fast and extensive fitting functions that can be utilized to develop a new tool (TRAUNDF) providing quantitative RBS/EBS maps. 

Introduction

1

  RBS mapping at the AGLAE facility -state of the art L. Pichon 1,2 , C. Pacheco 1,2 , C. Hole 1 , Q. Lemasson 1,2 , B. Moignard 1,2 1 Centre de Recherche et de Restauration des Musées de France, Palais du Louvre, Paris, France 2 New AGLAE -FR3506 CNRS / Ministère de la Culture, France RBS mapping -How to process 16000 RBS spectra in a night ? ➢ Test the nanoparticle model of DATAFURNACE with a luster containing 2 elements Ag and Cu ➢ Validate the parameter for the data processing : Number of layer for the Luster ; NPs concentration ➢ Improve statistic per pixel ➢ AGLAE upgrade : RBS @ 150°M

•-✓

  Punctual RBS spectra show different luster depth profile due to the heterogeneity of the material • Metallic nanoparticles (NPs) layer thickness and position in the glaze give information on manufacturing process SEM Only pixels with a minimum of Ag counts will be processed by NDF 1 -The luster model with of layer containing Ag NPs inclusions of 50 nm is defined in DATAFURNACE software The local search option is used to process all other pixels Ag PIXE map, GUPIX Ag as surface element (Top right) RBS Luster Layer (bottom left) & Top glaze layer (bottom right) Map: 4000 x 2500 µm / pixel size: 20 µm • 3 MeV Proton beam, Current ≈ 1 nA, Acq. Time : 17 hours • One RBS Detector @ 130°• One low X-ray energy detector (1 keV -> 10 keV) • Two high X-ray energy detector (4 keV -> 40 keV) with 50µm Al absorber TRAUNDF → Provides a dedicated output for luster/nanoparticle structure Firing : TA* → 600°C : 4h -oxydant atm** 600°C → 650°C : 30min -reductive atm 650 °C : 3x1h -atm oxy. / red. 650°C → 25°C : inertia -atm red.The luster map (4 x 2,5 mm /pixel size: 20 µm) has been processed vwith TRAUNDF based upon the NDF calculation software Thicknesses agree with SEM cross section measurement