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ABSTRACT

This study has examined experimentally the Beer’s law which is a precondition for quantitative electron tomography.
We used carbon support film and latex spheres, which have similar absorption coefficients with biological samples, asthe
test samples to take a tilt-series of images for electron tomography. First, the 3D information of carbon film and latex
spheres was obtained by electron tomography. Then, the regression analysis on the relationship between the intensities of
the incident and the transmitted beams in a tilt series was carried out to examine the Beer’'s law. The regression results
with RMS error of 0.976 show the linear intensity variations of the transmitted beam as the tilt angles were increased. In
addition, the relative absorption coefficients of carbon support film and latex spheres calculated experimentally through
the Beer’slaw were 1.71 (5) and 2.67 (6)/um, respectively. The absorption coefficients remained constant within afull tilt
range. Therefore, it is expected that quantitative electron tomography could be performed for biological samples by apply-
ing Beer's law provided the exact intensity of incident beam can be obtained under the thoroughly controlled experimental
conditions.
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Fig. 1. Tilt seriesimages of latex spheres on aholey carbon film in the range of thetilt angles from +55° to —55°. All images include the optimum
regions for measuring beam intensities, so that one latex sphere lies on a carbon film and the other is caught in a hole.
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Fig. 2. (a) TEM image obtained at 0° tilt angle. Four regions marked with small red squares were selected for the measurement of intensity varia-
tion of electron beam. (b) Intensity distributionsin four different areas with the tilt angles.
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Fig. 3. Z-axis tomogram of latex specimen obtained from aligned tilt-series images. (a) The slice image of the top of the latex sphere located at
hole edge. (b) The slice image of the top of the lower latex sphere on a carbon film with its diameter of 59 nm. (c) The slice image of the bottom
of the latex sphere located on a carbon film.

@) Fig. 4. Volume rendering of 3D to-
J ; mograms for the various contrast
: 7 ranges. (a) The weak contrast range
shows only the carbon supporting
film. (b) The high contrast range shows
two latex spheres and the edges of
holes. (c) The X-Z plane view for exa-
mining the inclination of carbon film.
(d) The RGB visualization for 3D
volume reconstruction for overall con-
trast range.
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Fig. 6. The absorption factor of the carbon film and the latex sphere
obtained through the Beer’s law.
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