Fe-408,Be-B05

MICRO NANO MATERIAL ANALYTICAL CHEMISTRY

OWARI LAB

[Three-Dimensional Atom Probe(3DAP)]
[High Spatial Resolution 3D Analysis of Element Distribution Using
Focused Beams]

Institute of Industrial Science, Department of Material and Environmental Science

Micro and Nano Material Analytical Chemistry

Department of Applied Chemistry http://www.owari.esc.u-tokyo.ac.jp/

Three-Dimensional Atom Probe(3DAP) Be-B0O5

Atom probe tomography enables the quantitative chemical analysis of nano-structured materials with a nearly atomic scale.
By carefully controlled field evaporation, individual atoms are removed from a needle-shaped sample and their time of flight
and detected positions are determined. The atoms are identified by mass spectroscopy and their geometric origin within the
specimen is also reconstructed. Currently, further clarification of measurement principles and improvement of reliability by

utilization of principles are under studied.
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High spatial resolution 3D analysis of element distribution using focused beams
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SIMS (Secondary lon Mass Spectrometry)

SIMS is one of surface analytical methods, which can obtain
element distribution in micro region of sample by exposing
Focused lon Beam (= 50 nm in diameter). Two-dimensional

information mapping of element distribution of sample surface ”::‘:gng
. . . . R

can be obtained by scanning sample surface with focused ion ‘“:\ \\\: :g\:
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Shave-off is the scanning method of ionizing sample entirely
by scanning sample surface with edge of focused ion beam.
Two-dimensional information mapping by shave-off method
can realize higher spatial resolution(< 20 nm) than beam
diameter (= 50 nm). Obtained ionic strength shows the element
content in each point.
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3D Shave-off SIMS is the analytical method which can
detect Z-axis information of the sample while simultaneously
recording the X and Y position of the beam scanning. It can
expect to obtain three-dimensional analysis for regardless of
the sample shape with high spatial resolution.

3D analysis by shave-off SIMS

2D shave-off measurement of an alumina particle

/////l

Z-axis

Multi- -anode Detecto

Non-planer

Analyzable samples by 3D shave-off SIMS

Having empty space



