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Prototype instrument for three-
dimensional analysis of small
objects by electron and ion dual
focused beams.

In order to establish novel and practical methods for analysis
of composition and structure in micro- to nano-scale
materials, following research items are in progress.

1. A focused ion beam with diameter less than 100 nm is
utilized to (1) expose an aimed part in a microstructured
device, and (2) analyze the composition of the part by the
secondary ion mass spectrometry. This technigue is applied
to the analysis of, for example, failure of microelectronic
devices, inclusion particles in steel, environmental
suspended particles and elemental distribution in frozen
biocells.

2. Field evaporation phenomena can be utilized to determine
the species and structure of atoms in very thin tips of
material (atomprobe). A novel laser-assisted atomprobe
instrument is being developed for visualization of
three-dimensional atomic arrangements in complex
materials.

3. Photoelectrons excited by X-ray irradiation behave as wave
in crystals, yielding electron diffraction patterns made of
electrons emitted from atoms of specified elements. X-ray
photoelectron diffraction is applied to the analysis of atomic
structure of surface and near-surface region.
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