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Nuclear microprobe: the tool to characterize new materials for energy conversion
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The ion beam analytical (IBA) techniques capabilities are enhanced when coupled to a scanning nuclear
microprobe due to the possibility of: i) focusing the beam to sub-micrometer spot sizes and, ii) rastering the
area under analysis. In this way, it is possible to obtain elemental distribution maps and the elemental depth
profile in a fully quantitative manner.

The type of materials characterized in the nuclear microprobe installed at CTN-IST is vast and includes,
among others: biological, alloys, cultural heritage or semiconductor materials.

In this work, we will focus on two materials used to convert the sun light into electricity: perovskites and
CIGS (Culnl-xGaxSe2) materials.

Optoelectronic defects, such as composition inhomogeneities created, for example, during the manufacturing
process, can be revealed during the characterization (fig. 1).

Examples using different type of beams (protons or alpha particles) and energies (up to 2 MeV) will be given

to show the capabilities of the IBA techniques and the nuclear microprobe in the this field.
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Fig. 1. Structure of a CIGS solar cell. Compositional maps showing non-homogeneous concentration regions and depth profile
obtained using the IBA techniques.
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