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Abstract
MeV SIMS - molecular imaging by mass spectrometry of secondary molecular ions, resulting from
MeV ion irradiation of materials, is a promising tool and becoming increasingly important for surface
characterization of organic materials, enabling molecular analysis and molecular imaging of materials.
Since the yield enhancement by MeV ion impacts compared to the conventional SIMS is still not well
understood, the matrix-assisted laser desorption/ionization (MALDI) has often been used for
visualization of molecular distributions in organic materials, although in most cases a lateral resolution
of MALDI imaging is more than several tens micrometers. On the other hand, secondary ion mass
spectroscopy (SIMS) using primary ions in keV energy range provides good lateral resolution (often
better than micrometer), although its application is limited by low secondary ion yields of high-mass
molecules. Using focused MeV heavy ions as primary ions is a different approach to molecular
analysis and molecular imaging of (organic) materials, with the benefits in higher yield of high-mass
molecules (in some cases for three orders of magnitude higher compared to conventional SIMS using
keV primary ions). Besides, ion micro-beams employing MeV heavy ions with submicron lateral
resolution are in routine use at several ion accelerator facilities in the world. Coupling of time-of-flight
(TOF) setup for detection of high-mass molecules with heavy ion micro-beam therefore offers a
possibility for a significantly better molecular imaging and mapping.
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