%33% H10M b= = SO Vol. 33, No. 10
2013 4F 10 A ACTA OPTICA SINICA October, 2013

JeT X B BR i) 2 w15 i VH U2 BT RS

REp'? #3550 HEE KXE ZIA & 18 HEF?
(B LML L 201500y
BB 100049

WE AU RS X SR GERAE T — A B R AT R R e OB TR X T AR Z AR LR AE bR
Y AR T AL G IRAR 7 i - X IR E IR 7 AR 57 B AR RT LS B o A R A RS S5 SEALZ AT (COHOR A 25
B30 T LA SE B = 4 8 O B UG RN AT S R . 7R G UR X R AR B AR W R e R i T —
B X GO RBR RG . F T IR ARG AR IR — 2 30l K5l T S4B A 2 A B = e 2 15 8 0 T A o
RAWYREN RG] LA SRS B2 BRI S A5 R . DS SRR T R X ST O R AR AR e AT LS Z
TARL R A ) B A A i ) 22 0 JEE LA A SR A W B 2 SRS W PR A AT A T AR o Al JEE B ik AR BT 5 vp A 4 R

fEH .
KR MR ARG X GRS B AL BE AR SEM T35 W 3 %A% 5 T 25 i o
hESES 0434.1; 0436.1; 0436.2 X HEEFRIRES A doi: 10.3788/A0S201333.1034001

Multiple Contrast Micro-Computed Tomography System Based on
X-Ray Grating Imaging
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Abstract The third synchrotron radiation facility provides a brilliant source for X-ray imaging taking the advantages
of its monochromaticity and tunability. For low-Z materials, X-ray grating based on differential phase contrast
imaging can provide higher sensitivity than conventional X-ray imaging. Combined with computed tomography (CT),
it also can realize three-dimension high resolution imaging and measurement of refractive index. A set of X-ray
grating based on imaging system is installed at the X-ray imaging and biomedical application beamline at Shanghai
Synchrotron Radiation Faclity. Based on this system, three kinds of contrast including absorption, phase and
scattering can be retrieved separately based on a single set of projections. According to test results for the standard
sample of three different kinds of polymer, the refractive index decrement can be achieved. All these results
demonstrate that the established X-ray grating imaging system can provide multiple contrast imaging and may play an
important role in the nondestructive and quantitative imaging to biomedical and material samples.
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Fig. 1 Layout for the X-ray grating imaging system
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sample at the same pixel
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Fig. 3 Grating imaging system of X-ray. (a) Layout; (b) picture
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Table 1 Parameters for the grating

Design energy /keV Period of G, /pm Phase shift of G; Period of G, /pm Gold height of G,/pum

15 2.392 n/2 2.4 55
20 2. 389 n/2 2.4 55
33.2 2.394 /2 2.4 60
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Fig. 4 DPC images and reconstructed 3D slice of the tested samples. (a) ~(d) Interferograms of tested samples taken at the

different relative positions in the phase stepping procedure; (e) DPC image for (a) ~ (d); (f) tomographic slice

through the refractive index distribution; (g) histogram of the slice
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Table 2 Measured values of the refractive index and deviation of the polymer

Refractive index

Sample —
Calculated Measured Deviation
PTFE 1.09X10°¢ 1.05X10 ¢ 3.66%
PMMA 6.67X10°7 6.58 X107 1.35%
PA6 6.42X1077 6.10x10°7 4.98%
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Fig. 5 Grating imaging results for medaka. (a) Absorption image; (b) phase image; (c) scattering (dark field) image
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