Volume Elemental Mapping in Confocal Geometry for Spectroscopy Studies of Biological Samples
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The recent technological developments in X-ray optics allow us to design and realize more efficient confocal-based experimental setup for getting a 2D/3D elemental mapping with micro-resolution. Such experimental station for µXRF analysis, named Rainbow X-Ray (RXR), was recently commissioned at XLab-Frascati LNF INFN [1].
A new µXRF unit has been dedicated to fluorescence analysis of various samples characterized by millimetres up to half meter sizes and by very light up to several tens of kilograms weights [2,3,4]. The layout is composed by two polycapillary optics in confocal geometry that enables us to detect both high and low X-ray energy signals.

This work will outline the principal RXR applications in various research fields [5] of archaeological, geological and environmental topics. In particular, concerning biological applications, several results will be presented. As a first result, a preliminary study on the growth rings of several Italian trees will be shown. Due to the fact that the growth rings are considered as uncontaminated memories, the purpose of this analysis is to cataloguing of metals in trees. As a second result, 3D reconstruction studies of high Z contrast samples, simulating organic samples, will be shown in details.
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