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Carbon Nanotube Assemblies for Sensitive,
Non-Invasive Detection of Diluted Ion Beams

The MANIFOLD project (Multidimensional nANodevice archItectures For lOw-perturbation singLe ion De-
tection) introduces a cutting-edge detector for low-perturbation, high-resolution sensing of diluted H/He ion
beams (100 keV–2 MeV). Using multiwalled carbon nanotubes (MWCNTs), it delivers submicrometric resolu-
tion with negligible beam disturbance.
Ions or single particles traverse a MWCNT-lined channel, inducing electromagnetic disturbances and sec-
ondary electron emission. These interactions generate a detectable signal, enabling highly sensitive, non-
invasive detection without altering beam trajectory. This technology is particularly valuable for fundamental
physics, materials analysis, and precision instrumentation.
Beyond proving feasibility, MANIFOLD optimizes the detector for real-world use, combining nanoscale engi-
neering and advanced signal detection. The project seeks to redefine ion beam analysis, offering a minimally
invasive solution that advances both scientific research and industrial applications. Its impact could transform
fields where accuracy and minimal interference are critical.
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