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ABSTRACT

The spatial distribution of pores in translucent alumina was studied with a confocal
scanning laser microscope, computer based image analysis, and spatial statistical methods.
The analysis suggested that the pore centroids were clustered within a range up to about
15 pm.
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INTRODUCTION

“Are particles clustered within specific regions of space, or can they be regarded as
randomly distributed?” is a question often asked by scientists in various disciplines. The
arrangement of particle in space can be analysed from the corresponding spatial point
pattern, that is, a. set of points in space. A point pattern may be obtained by associating a
unique point with each particle. There are techniques for analysing two-dimensional point
patterns (see e.g. Diggle, 1983), as well as three—dimensional (3-D) patterns (Baddeley
et al., 1987; Konig et al., 1991). The 3-D arrangement of particles has previously been
studied in biological and medical applications by Baddeley et al. (1987) and Ktinig et al.
(1991). The purpose of this paper is to present a similar study, but applied to an example
from the field of materials science; namely, pores in translucent alumina.

For translucent or transparent materials, the confocal scanning laser microscope
(CSLM) offers unique possibilities to study particles directly in 3-D without the require-
ment to physically sectioning the specimen. By moving the focal plane of a CSLM up or
down through the specimen, a stack of thin (~ 1 pm) optical sections was obtained. A 3-D
image of the pores was produced with computer based image analysis from this stack of
sections. The coordinates of the pore centroids were calculated by computer based image
analysis, and the spatial distribution of the centroids was analysed with 3-D statistical
methods. The analysis suggested that the pore centroids were clustered within a range
up to about 15/J,I1'1.












