Monochromatic beam based quantitative dynamic micro computed tomography
Rongchang Chen*, Liang Xu, Guangzhao Zhou, Guohao Du, Biao Deng, Honglan Xie and Tiqiao Xiao*
Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201204, China.
rcchen@sinap.ac.cn, tqxiao@sinap.ac.cn
The synchrotron radiation micro computed tomography (SR-µCT) has evolved as an increasingly accepted and utilized technique for quantitative characterizing the 3D internal structure of samples [1] with the availability of third generation synchrotron radiation facilities. Since the X-ray imaging beamline (BL13W1) at the Shanghai Synchrotron Radiation Facility (SSRF) [2, 3] formally opens to users at mid-2009, the SR-µCT is a crucial experimental technique and has found vast applications in biomedicine, material science and so on. However, the low temporal resolution of SR-µCT limits its application fields, such as investigating the dynamic phenomena.
Here a 2Hz time resolution monochromatic beam based quantitative dynamic micro-CT method has been developed at the BL13W1. It is achieved by combining the compressed sensing based reconstruction algorithm that can decrease the needed CT projection numbers sharply while obtain high quality reconstruction results [4] with SR-µCT hardware upgrade, including Hamamatsu detector and PI AIR bearing rotation stage, to speed up the data collection. Moreover, an efficient iterative reconstruction method by combining the ordered subset expectation maximization method with the minimization of the total variation (OSEM-TV) is proposed, the simulation and experimental results demonstrated that the computing efficiency of OSEM-TV is an order of magnitude higher than ART-TV. Recently, we are aiming to realized 5Hz SR-µCT with our immutable monochromatic beam flux.
The 2Hz SR-µCT is successful used to investigate the compression of the air sac during respiration in a bell crickets, found that the shrinkage and expansion of the insect air sac is anisotropic, contrary to the hypothesis of isotropy, thereby providing new knowledge for further research on the insect respiratory system [5]. Moreover, cooperation with BL13W1 users, the pharmaceutical ingredients sustained release from a tablet and high temperature sintering of aluminum powder were studied.
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