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ABSTRACT

We have evaluated the effects of experimental factors on transmitted electron beam intensities for quantitative analysis
in electron tomography. For the correct application of Beer’s law in electron tomography, the transmitted beam intensity
should reflect the net effect of mass properties on beam path. So, the any other effects of the objective aperture and the
specimen holder on beam path should be removed. The cut-off effects of objective aperture were examined using Quanti-
foil holey carbon film and a transmission electron microscope operated at 120kV. The transmitted beam intensities with
30 um objective aperture dropped about 16.7% compared to electron beam intensities without the objective aperture. Also,
the additional losses of about 14.2% at high tilt angles were occurred by cut-off effects of the objective apertures. For the
precise quantitative analysis in electron tomography, the effect of the objective aperture on transmitted electron beam
intensities should be considered. It is desirable that 2-D tilt series images are obtained without the objective aperture for
correct application of Bee's law.
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Fig. 1. Tilt series images acquired
using various size objective apertures
without specimen.

Fig. 2. Tilt series images of quanti-
foil carbon film acquired using vari-
ous size objective apertures.
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Fig. 3. Intensity distribution of tilt seriesimage for various size objec-
tive apertures.
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Fig. 4. Intensity distribution of tilt series image with the specimen
holder for various size objective apertures.

Fig. 5. Quantifoil carbon film images
obtained at 0° and 55° tilt angle. Th-
ree small regions (marked as [1], [2],
and [3]) were selected for the evalua
tion of intensity variation of electron
beam. The first one is for hole area
((10), the second and third ones are
for thin film area([2], [3]) in the speci-
men.
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