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Abstract Small-angle X-ray scattering tomography (SAXS-CT) is a non-destructive structural characterization
method for nanostructure analysis of heterogeneous materials and its space distribution. The SAXS-CT system
based on micro-focusing Kirkpatrick-Baez (KB) mirrors is developed at Shanghai Synchrotron Radiation Facility
(SSRF). Samples of Phyllostachys edulis and injection-molded polylactic acid are chosen for experimental
verification. The results show that the spot size of the SAXS-CT system can be focused below 20 pum. For the
Phyllostachys edulis sample, the position distribution and scattering difference of vascular bundle and
parenchyma cell, and the orientation characteristic of nano-fibers are obtained. For the injection-molded
polylactic acid sample, the lamella structure inside the sample exhibits the layered distribution characteristic, and
the distribution and long spacing of lamella is acquired. The experimental results confirm the reliability and
practicality of the SAXS-CT system.
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Fig. 1 Schematic of micro-focusing SAXS-CT system. (a) Experimental setup; (b) data acquisition flow
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Fig. 2 (a) Experimental photoes of micro-focusing SAXS-CT at Shanghai Synchrotron Radiation Facility;
(b) focusing spot photograph
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Table 1 Design parameters of KB mirrors
T tial Sagittal
. Range of angentia agitta Roughness
. Mirror surface . slop error slop error
Mirror . . grazing incidence Shape (root-mean-
dimension (root-mean- (root-mean-
angle /mrad square) /nm
square) /prad square) /prad
Vertically 2~6 =
deflecting 102 mm X 12.5 mm (optimization for Ellipse . <20 <0.3
. _ (1 prad typical value)
mirror 3.5 mrad)
Horizontally 2~6 <
deflecting 102 mm X 12.5 mm (optimization for Ellipse . <20 <0.3
) (1 prad typical value)
mirror 3.5 mrad)
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Fig. 3 Calculated result of rotational invariance

for Phyllostachys edulis
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Fig. 4 Micro-focusing SAXS-CT results for Phyllostachys

edulis. (a) Micro-CT slice; (b) 2D SAXS pattern;
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(¢) reconstructed integral scattering slice using region of integration [;

(d) reconstructed integral scattering slice using region of integration [[;

(e) reconstructed 2D SAXS pattern at vascular bundle;

(f) reconstructed 2D SAXS pattern at parenchyma cell
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(a) Micro-CT slice; (b) reconstructed integral scattering slice;
(c)-(f) reconstructed 2D SAXS patterns at different locations
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