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Fig. 1 (Color online) The relation between real space and reciprocal space for Filtered back projection method. Detailed
operations such as filtering are omitted. CT imaging begins with acquiring a large number of lower left one-dimen-
sional projection images, and the collected data turns to a CT image on the upper left through a counterclockwise

process in the figure.
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Fig. 2 (Color online) (a) Schematic illustration of projection-type micro-tomography. It consists of light source,
monochromator, sample stages and X-ray image detector. (b) Schematic illustration of imaging-type micro-
tomography. It consists of light source, monochromator, condenser, sample stages objective ZP (FZP) and X—
ray image detector. The distance between FZP and image detector could be a several meters to several tens of
meters. It is possible to change to ‘‘phase contrast imaging system’’ using phase plate or grating interferometer.
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Fig. 3 (Color online) (a) Schematic illustration of phase contrast
imaging optics using Bonse-Hart type interferometer. The
arrow shows the X-ray pass. The interferometer is made of
silicon single crystal with Si(220) reflection. The three blade
are called as splitter, mirror and analyzer. The phase of the
reference wave is shifted by rotating phase plate inserted
from bottom. (b) Schematic illustration of phase contrast
imaging optics using grating interferometer. The first grating
is set just after the sample. Second grating is set at a certain
distance from first grating. The numbers are the parameters
used at BL20B2 in SPring—8.
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Fig. 4 (Color online) The measurement example of eye lens. Upper: The contour map shows the refractive index distri-

bution obtained from the phase contrast CT image. Lower: Line profiles in the horizontal direction near the cen-

ter of the lens in the above figures.
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Fig. 5 (Color online) The left four images visualize voids and cracks in the dual phase (DP) steel during the tensile
loading. The direction of the loading is vertical. The number and volume of the voids are rapidly increased when
the strain becomes more than 20% . The right image shows the phase contrast CT image of DP steel. Red is the

martensite phase and yellow is the ferrite phase.
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Fig. 6 (Color online) CT images of Itokawa particle (RA-QD02-0024) at 7 keV and 8 keV. Each mineral has a differ-
ent amount of iron inside therefore the image contrast changes below and above of iron K-edge (7.11 keV). The
right image is mineral map. The mineral phases were determined from X-ray linear absorption coefficients at 7
keV and 8 keV. Pink: Low-Ca pyroxene, Orange: High-Ca pyroxene, Sky-blue: Plagioclase, Green: Olivine.
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WAHH, FHEBEMOREICLID L0 X CTEE
ICEIEIND LD -7z, THIT &0 PR R A 0k
EETHOLT I EDRREER -T2, DHAANBFOHES
BHEBROBEMEILL DA D0, 1/2EB L VD DB T
BbHo ML WTIVTY XLBAFED &, FHABHEMMICH
POHETETHEEICLSHITEVE D,

6. 8DYIC

ARTRIBHEXFE~A 7 CTICEHLT, TNET
DEM DT ZNh HOFRMEICE L CIEFICEiBICE
AU 7z 8% OFF MM MEICEE L TidzhZh oL
RAEEIC L THE 2\,

BRICEEDPEELER L 52 TWAET LERY, &
JE Kitchen 512 5V, £POMMBOBEIT S\ CTITHE
MBIy PS5 AT REFRFOS/NE, BHFav T
AN GERCIEE, 2HFERHEBRELZHDO L TLED
NAHZ EPRINTO, TOPFFETIIACHEIREE OB
HREBICIZI FBP EAZH W T WA (T CICBIGELE %
HInd bl EBEIESED OGNS EEDNA), &
72, TITHWON-RIBELERNFEIET IV
5 AT, Wikins 52819964 IR E L 72b DO TH
5o T I OEEBITEH RS Paganin 512 & D 509
TR E O NIz, SHICEZNPDHI0FEITEFEBEL T
OO T NEIFTaV PSS A NEEH WD SR E
TR T ONS ] EWVORmICEL, d3BAAZD
M OFER EROLAWEE L ChF/FHLOFICH
HEDIC, SINZHETAHFE L L TEFICH bAKT
T, L L X G a2EMNCR S EFIC & - TidHE
WCHERZZFEEE DR TR, ¥ ETHRMELD S
LOPHEL BEAMIETRTH - 1o T DIEBERI L WITE & %
OFE AR LSO I P L > » 0 Ligag > T
W5, XA 71 CT OFFE EFIHEIRCO X D 5BfRY
Bo TWL ZEDBFELRDTE RS D 1, BICBRE
B3 — BATDMED 2 5 2055 e\ K D 7 FHR b DO
ICEEDTEE, WOTHEEZRL THHETEEREBICL
TEINETHHLD,
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Abstract X-ray micro-tomography using synchrotron radiation is one of the best technique for obtaining

three-dimensional structure of materials with micro-meter spatial resolution. The highest spatial
resolution of such system achieves 100 nm. The temporal resolution could be a few seconds or a
few milli-seconds in a certain condition. It is also possible to do chemical analysis using tunable
monochromatic X-ray. A lot of improvements on instrumentations of synchrotron radiation facili-
ty enable us to visualize dynamic phenomena. In this paper, principle, history and recent activities
of synchrotron radiation X-ray micro-tomography are simply described.
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