Electron Tomography

Automatic acquisition of tilt series
for 3-D reconstruction

Electron tomography is a powerful tool to obtain three-dimensional
(3-D) structural information in materials and life science.

A set of 2-D projections of an object recorded at different tilt angles
Is used for calculating the 3-D reconstruction. This 3-D data volume
can be computed either by Fourier or real-space back-projection

methods.

Exemplary applications

Cellular tomography:

imaging the interior of entire cells
Molecular tomography:

structural information of supramole-
cular complexes

Cytochemistry:

3-D localization of gold labels
Materials science:

catalyst particles, nano tubes
Semiconductor research:

contact holes, interconnect lines

Acquiring tilt series

For a typical 3-D reconstruction, 70
or more projections (depending on the
desired resolution) have to be recor-
ded. Basically, these projections can
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be successively collected by tilting the
specimen followed by image recording.
Due to mechanical imperfections of the
goniometer, the tilt axis is not perfectly
stable. Moreover, a specimen which

is not exactly aligned to the eucentric
z-position or a tilt axis which is not

well adjusted to the optical axis causes
movements of the object when the
specimen is tilted. As illustrated in the
gure, this results in:
image displacements up to several m
focus changes in the same order of
magnitude.

In practice, these effects, even
enforced by specimen drift, require
several operations such as recentering
and refocusing after each tilt incre-
ment, particularly at higher tilt angles
(>50).

A manual correction can be very time-

consuming and, in case of beam-sensi-
tive specimen, almost impossible.
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