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Satoshi HATA, Masatoshi MITSUHARA, Hideharu NAKASHIMA, Ken-ichi IKEDA,
Kazuhisa SATO, Mitsuhiro MURAYAMA, Hiroyuki KUDO, Shinsuke MIYAZAKI
and Hiromitsu FURUKAWA: Three-Dimensional Observation of Lattice Defects Using

Electron Tomography

Three-dimensionalization, i.e., direct representation or fabrication of three-dimensional (3D)
objects, is now a key technology in various science and engineering fields. Electron microscopy,
a vital nanoscale characterization tool, is no exception, thus various imaging methods have been
developed to extend its imaging capabilities from conventional two dimensions to three dimensions.
In this article, we focus on electron tomography (ET), which is a typical 3D imaging method using
transmission electron microscopy (TEM) or scanning transmission electron microscopy (STEM),
and overview the current status and future prospects of ET and an application of ET to 3D imaging of
dislocations in crystalline materials as an practical example.
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(020) two-beam
condition on the
specimen-tilt axis
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patterns and simulated diffraction patterns under
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kinematical approximations which correspond to the
STEM tilt-series dataset shown in Fig. 4a.5))
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{a) Reconstructed 3D volume (1 pixel = 3 nm)
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analysis of dislocations visualized in three dimensions
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*  Sample
. /surface

10 Mo (001) FEIH UL D ¥z A7 0> 3D FAR B 5. (3D
reconstructed view of dislocations near a Mo (001)

surface.)
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11 STEMERIREEHLE PEZ T 7 4 —|2X 1) 3DW]
BALL727 = 7 A4 MRy ESH Oz (JH) &
RALWALF-. (3D views of dislocations (arrow)
and carbide particles in ferritic heat-resistant steel

visualized by annular dark-field STEM tomography.)
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