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Structural Analysis of Colloidal Crystals by Kikuchi-Kossel Method
—Toward Precise Measurement under Microgravity
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Abstract

Kikuchi-Kossel diffraction method of colloidal crystal is developed for automatic mesurement experiment under
microgravity. This article describes two important aspects of the project: Kossel diffraction camera that acquires indepth
information of crystal growth, and sample cuvette that maintains the sample condition over a long period of time.
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Fig. 1 Crystalized colloidal polystyvrene dispersion.
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Fig. 2a Kossel imaging apparatus with a cylindrical
camera.

Fig. 2b Kossel diffraction image that was taken on a
film.

Fig. 2¢ Kossel lines each of which is asigned with its
corresponding Miller index.
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Fig. 3 Rotary scanning Kossel camera composed of
two linear CMOS sensors.
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Fig. 4a Raw kossel image taken by the rotary scanning
camera(left) and the peripheral insensitivity of
the camera.

Fig. 4b Kossel images that have been corrected by the
sensitivity(left), and unsharp masking(right).
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Fig.5 Raw image(left) and unsharp-masked
image(left) taken by 2/3inch CMOS camera.
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Fig. 6 Configuration of Kossel camera with area
sensor
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Fig. 8 Peripheral insensitivity from integrated speckle
image taken by EM camera. Numbers denote
pixel values (above). Pixel value profile on the
central holizontal line (below).
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Fig. 9a Raw Kossel image of silica sample obtained
by the EM Kossel camera.

Fig. 9b Kossel image of silica sample that has been
subjected to the sensitivity correction (left) and
unsharp masking (right).

“-

Fig. 10 EM Kossel image (HDR) for polystylene sample,
without mask (left), with mask (right).
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Fig. 11b Transmission Kossel image obtained by a7.
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Fig. 14 Sealing effect by Teflon tape on the upper

surface of the cuvet flange. Mass change of
cuvets filled with water (upper)/polystylene
dispersion (lower).
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Fig. 15 Sealing effect of indium wire wounded
under the flange of vial filled with water.
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Fig. 16 How to suppress the internal pressure
increase.
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