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Visualization and Three Dimensional Element Mapping of Low Contrast Biological Micro
Tissues Using Phase Contrast X-ray Micro CT and X-ray Fluorescence Micro CT
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Figure 1 Refractive index of a protein.
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Figure 2
Schematic diagram of phase contrast X-ray microscope with Zone plate.
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Figure 3

Phase contrast X-ray image of diatom. Exposure: 1 min x 60
integration(Left). Phase contrast mode (Upper right). Absorption
contrast mode(Lower right).

(b)

Figure 4

(a) Phase contrast X-ray image of pollen (Erigeron philadelphicus).
Exposure: 1 min x 30 integration (Left). Phase contrast mode (Upper
right). Absorption contrast mode (Lower right). (b) Three-dimensional
volume rendering images. Voxel size: 162 nm x 162 nm x 162 nm.
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Figure 5

Schematic diagram of full-field X-ray fluorescence imaging microscope
with a Wolter mirror.
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Figure 6

(a) X-ray image of Alfalfa seed taken with phase contrast X-ray
microscope. X-ray energy: 7 keV. Exposure: 6 sec/image. Bar: 0.2 mm.
(b) X-ray fluorescence image of Alfalfa seed. Exposure: 30 secx10
integration. Bar: 0.2 mm.
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Figure 7
Time-lapse observation of Alfalfa seeds. Exposure: 30 sec x 10
integration. Bar: 0.2 mm.

Figure 8
Three-dimensional X-ray fluorescence images of Alfalfa seed. Exposure:
1 min/projection. Bar: 0.2 mm. Voxel size: 8 um x 8 ym X 8 um.
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Figure 9

(a) Integration image of 1000 photon counting dataset. Exposure:
1 sec/image. Bar: 0.2 mm. (b) X-ray fluorescence energy spectrum
obtained from photon counting calculation. (c) Iron image. Bar: 0.2 mm.
(d) Zinc image. Bar: 0.2 mm.

Figure 10

Three-dimensional element mappings. Integration image (Left). Iron
image (Center). Zinc image (Right). Exposure: 1 sec/image, 500 photon
counting images/projection. Bar: 0.2 mm. Voxel size: 4.8 um x 4.8 um x
4.8 um.
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