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The purpose of this research is to develop the scattering technique for computed
tomography which would be useful for nondestructive inspection by development of a gamma-
ray scattering scanning system for reconstruction of the specimens. This system consists of a
100 mCi Am-241 gamma-ray source. A 2 x 2 Nal(TI) scintillation detector with 2 mm beam
diameter and a single channel analysis (SCA) were used in measuring the scattered photons.
The data acquisition system was continuously controlled by a microcomputer via the interface
card. In particular the reconstruction uses the convolution filter back projection technigue. The
maximum dimension and weight of the specimen that could be tested by this system were 20
cm in diameter and 2 kg respectively. The capability of a scénning system can be used for 16
cm x 16 cm specimens. The number of profile needed for an acceptable reconstruction is 50,
and the interval of projection angles is 7.2 degree. The interval of ray-sums is 2 mm. When the
collection time of each ray-sum is set to 5 sec, the collection time to require for a CT image is
about 12 hours. The collected profile data are stored in the microcomputer memory for
reconstruction of CT image.

From the test specimens, it was found that the obtained CT images from gamma-ray
scattering technique were improved with light element better than heavy element and the

resolution was approximately 1 cm.
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