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The four-dimensional imaging with integration by bringing monatomic

composition into the three dimensional spatial structure
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Abstract: As the two most advanced characterization techniques, transmission electron

microscopy (TEM) and atom probe tomography (APT) have their merits: TEM is skilled in
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revealing the microstructural morphology and crystallography structure of materials, and APT is
good at detection of elemental composition of matter at atomic level. It seems that they are
complementary, the combination of the two can bring the atomic composition distribution into the
microstructures observed by TEM. However, in fact, the analysis makes researchers confused in
most cases, due to the local distortion in the reconstructed APT result, which makes the
microstructural morphology in APT data much difficult to matching that in TEM image. Based on
the above background, this project focus on the TEM and APT relating technology. We explored a
full-automatic APT sample preparation system and a full-vision TEM holder for APT specimens,
which makes it possible to correct the local distortion in APT reconstructed results by introducing
the in-situ observation in TEM before APT experiment. Furtherly, we proposed a 4DTEM
technique, a combination of TEM and APT, providing the distribution of atomic composition on
the TEM image in 3d space. This work shows a successful case for the second development of the
large expensive instruments and the intercorrelation of different equipment.
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