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MapX is a full-field XRF instrument under development for future planetary surface
missions and applications to Cultural Heritage. The instrument concept, illustrated in
Figure 1, uses a planar square pore micro-channel plate optic (MPO) in a 1:1 focusing
geometry, in combination with an energy discriminating CCD detector. The surface of
the sample is uniformly illuminated with X-rays (or α-particles and γ-rays). The MPO
collects XRF emission from the sample and projects an image of the sample on a CCD.
Thousands of short CCD acquisitions are processed into 2d histograms which are then
reduced to higher level data products such as elemental maps and XRF spectra of regions
of interest using PyMCA. An example of data collected with an Impressionist painting is
shown in Figure 2. Full-field imaging alleviates the need for fine scanning as necessary
with micro-XRF instruments, and allows radioisotopes to be used for illumination, as
deployed on Mars in the APXS instruments. Figure 3 shows the preliminary design of
MapX-4, a proto-flight instrument under development. The instrument head unit,
installed on the arm of a rover, will be positioned on the rock surface to be analyzed.
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